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@ H-HURIISEY @ MRS XA S8

XXt HHHEQ SN, Deutsche WindGuard, 2024 £X|7H2A|E =

=¢I1E TEShE 2ol B e S
6

Sl SHE 8l 2024 EXPHEA =M Z2HE H=ls
HIEIC = '30E77IX|Q| =it S & 2y F27t &&=t

(BSH, 2023a). & 10|A 2= HfeF 20|, s{A-Z 20| A7t

J.EFO' 29 Sah30H0| 545| S7tet = '31ARE =
2, OiTI8| apA 2| M|

'30'F EE=H 30GWE 45| 28l 123H 0t 241
Z0Hof| A Ofof| &Sot= B2 Aol 2TE 2E7| W=

=0 A
O[2{et H 0| LIEFLTE. 2t YA M= 28R E 2H
u]

1, 38 AH| Sofl ATie S B0

|_T'__|_I. |_E|O

2hAigh Z40[2t ZBHCHVDI, 2023, Offshore Stiftung,

6 '239 JHHEl x40 L{X| H(EEG: Erneuernare-Energien- Gesetz) X2
Z0lli= MMTHSOIIHR] AlE0] £ 245 Zolof sHEetiin FA= =0,
SHAERO| 0| LHBO| MoK F2xo| LHE S FHMORZ Hetste

ok 4 O'Ef 33 s flet S oA x|el M St

SRYES ZTYoRM(SHAZHY 1% 3Y), idE2 25 _'|' (HW Ef%
O\OHJW\QF | E=2 dded 5= A= YA 2o]| ot F=ter F
MBS ol E S04, UIZHEH|Q SUXIH R 5 ¥ 2|(NABU)= 1542
17401 7+=El Butendiek 2t DanTysk &2 THK|(242 288MW) 7t

ZR2E5 99 Ostliche Deutsche BuchtOfl QIX[SHCHH =8 TEE A48
ZlY FO|Ch J2{Lt 0| R ES A2 SHASZTIX| 7L &0lE =01 '05H0
MEE|QIC 22 HEH el 231 12 T M JATHSOU K| A|[HS St

T Mato] ol ZHE AGMCHErmeuerbare Energien, 2023).

@ X A7t

AHo| A =2

7 Hof3, S, o AEL|Of,

2023). &, AN SHO|| w2t sHAS | BHFE 303

Mo HEN I B2t 013 B AL o)
A0l MRSt 7 T2 T H0IC1.3E 9 1.21%

).

o2 ktelo| 30 iR E B2 2H.: J2Igin} 9oL
K| 7| th20]| kst 2| T3 Sl S| A

TdofAX], £3| sAE=el Ha SH7E AL

> 224 8¢ El0t=3 02| 2 2(Marienborg) M 101 A
LES] 870="2 '30'A7K| YEBH0 19.6GW2]
SHAEHES AXISIZUCHD eRlRC) Ol= FAI7HK]

MX|%l 80| 78Hof ot RROICH O] Mot et

IEE FOoEE 38 IEMES DM It Qlmat
+RE Motst7| 2 2fo|UCHThe Baltic Sea Energy
Security Summit).

- G20 FHH0l|HXHZ7|F(NSEC) 2§ =2 123
43 QAHE (Ostend) MAS Sdll '30'4 120GW,
'50'3 300GWe| SH&tS3 2T SO0 g Hrt

SotLo}, BRI, A9,
23, ygzts, =290}
2ZO|XI2t, 0] Mol ABtX|
B2 sirio cifet Xy HoiS

==
|of, H0t2, ZYA, % .
NSECO £0{5t 1 Tt &
OIOICH BMIE =23 0] §i20| M =2 SjA
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(Ostend Declaraction of Energy Ministers, 2023).°
Ol &= 77 94Xl 33GW2 < 3HIE =THSt=
Z10|CHOffshoreWind.biz, 2023a). O| MAH0ll= =7HE
SH /0= MY 3 lmat etz Aot AX|IH
At S CRAF = A=l e Zote|o] ATk

> SEHY 2671 2|@=2 230 128 EURES AN
(EU European Wind Charter)2 *HEHSHC}. O0f| [ct2}
& THAOI| LA K] T A0 ST S 3= 7|&E 30
61GWOIM 111GWE &= 2T, '50E7HA| 317GW
£ Hgelof ot £9, 0|31°+%£§ Excrln
B S Jorotr| 28l of eiEoil= Zol 3 21517t
M=o 7HM, SS% FXt 52 2Tt S 20| Zete|of
ACH

=2 2/of= Eo|of, Ho=, HIERE, F=0| fREUHIAMS

=Q SAEE A|RtO 2 Xj2| & QICHI OS2 00|
SHAEY HFERHS HEYD, SYT OHEIIX 2

2010 27X Aot g =S Al=l5 )

Xl Y= Fxl 13.96We
S A2 S 7tE E0|CHUK Government, 2023a).
20 SEIIX| = 6.4GWE FIHEZE Ho=2
Of| & EICE '30E7K| /A SHEEI 5GWE Z85H0]
°f30GWE 7 Egd Al2|0|H, 0| S & 50GW
o| AH| #&0f| 0| = ZIO|Ct AxH L&k EHA|0)| U=
TEHE = £ 78GW0f| 22HCHUK Government,
2023a, 2023b).

- "23EMK| HIE2EE 2 47GW | SHASZHUTT|E
AX|FUCE '30EMEX] & 21GW, '50E7HK| & 70GW
ol s &2 S E5e A0|CHGovernment of the
Netherland,n.d. Netherland Energy Agency, 2023).
HIZ2tE 52| oixf Al=lof| = 319 7K FIt=2
18.8GW2| si&-Z30] 7= E o o[} J2{Lt 0] &
CHEEQ117.4GW '28 'H 0|2 0j|Lt T Lo AZAE
Z40|CHGovernment of the Netherland, n.d.).

ARIE MA2 X226 HWololl, Hot=, 59, HERe
o Alelg Zelsl HIZet Oﬂﬁﬂloﬂe(Esb]er ) S A Ef
10 EUZAPI2]2F 3007 014f2] 7|YH0| KBS S Oﬂ MEH=d, 0l="234
TR @] 7t LSt E2187 117 | X|(Wind Power Package)2|
0 60”% I8 AHEHE|ACE O] T | K| = RESHUTASH = (European Wind
Power Action Plan)2t EUS| 814 THM0||HX| S 1 FMS 2[et HRLIZHO0[M
(Communication to Deliver on the EU's Offshore Renewable Energy
ambitions) 22 T E|Q{CE,
11 2390l S, HIERE, A/ S SR oF 36We silaEo] RE e
QHOf| M MK = UCHOH shoreWind biz, 2024).
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'50E7HK| 35GWel Eg HMEE 7HK| 1 QUCt
(International Energy Agency, 2023). '24~'25E0]|
E| 2 9GW 7} ool £ A of 0|, o] AH|='29H
~'324 ALO|0f| EHH O Z 7+ E! Z10|CH(Enerdata,
2023).

- A= M22 7[20|AH eSS 270
QIS 10\ A0 2ol 0|2 OZ Hgot At
HII0fl= &2 diehdo| = 275t 0]0] 2.3GWe)

oSS 26t QUL '24H0]| CHA| ZOHE

AAIBt04 '30EMX] Z[CH 5.8GW, '40ETHX| 2F 8GWE
HEg Al20|Ct. o] HH|S| CHEE2 '28~'29'F 0|=0]|
7t&E Z40|CHEconomie, 2023).
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2o |47H¥01|A‘|‘1“§§6~8'—4 Lol of 68GW2
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O OICt 24 A0 2 RE0|M oF 406W O Bl &S=0|
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(Wind.Europe, 2024a).
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MMAECZ SI15H= sl AF==d0]| Chst
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'23H FHIIIK| F 31.4GWE MX[ZHoH, Z4| Xt=0f

12 EUQ| 30 E25H 111GWSet '23E Six AX| el 82| k0|, 7|&
16.3GWO]| '23H 3GW7t 3=7H=[01 '23'H 2 odxff X822 19.3GWO|Ct
(Européische Kommission, 2023a, Wind.Europa, 2024c).
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42MW (0.042GW) 2Z0f| 21tSEX|g 2|2 =7t
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(Recharge, 2020).
=&H|ot=123 H ZOiE LAt
(OWC, 2023). Z&HI0 A2 22 LHot
ZEYo|M S EH(0te] diiaES HTHE S 506W=
o=, 74 HEERL ALEE| 0] [h2H 50 H 7K
9GW EZ0| 7t538}CHOffshoreWind.biz, 2022,
RenewableNow, 2022, RCG& EMR for Minergia &
World Bank Group, 2022, p. 22, 64).
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Renewable Energy 2t @250 Q10| A S AS=
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GmbH, 2022). Copenhagen Infrastructure Partners
(CIP)= B2t Zohol| H ot s St =25 Zefet

T 2HES JHYE A=|0|CHRenewableNow, 2021).

13 HI0t20{ L4 X|H(Danish Energy Agency)2t Q1= AXHAHO| LA X2 (Ministry
of New and Renewable Energy)= EtZLt+(Tamil Nadu)2t TAFREE
(Gujarat) SHRFO A2 A Eiu| SHAZ 2 Hofjel T2HE SX|of 2hot =H|S
2|6l 24245t QICHThe Danish Energy Agency 2022).
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(Beauty Contest)0l| 2|SHAM Tt BILE|RAQLY, 231
MO 1A Ast QAT It 7|20 2 == ACt
T2t 24 QUEO| A= 0] ASHM0] AHA A I X = AL,
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FotA| T ATt

+

DZEARIRIS] 7| E AR H0] HRO| X Hol| wete AR, sie Z2RE
THLXIOl| Theh 24 XFI0 A 7RI 2| (Eintrittsrecht) 7} 284 H| =0

I =(RACE Zoi7t Bt 2 HL RIS ERE JHUIts HEVIe St
gUCE T2HMEZS QI510f A&l TS 4= T

YEAS2 Fofotn A= THE LEX =+, TS LEEACl 2 S 7HE HoKel
T Aeol| chislf o met Aol FEEt MS URATE

8% Liatol
] i AFZ A AU | wpiom | YEERE2 st
N-111 2,000 () X 3,660 64 bp
N-12.1 2,000 () X 3,750 65 Total Energies
N-12.2 2,000 () X 3,120 55 bp
0-2.2 1,000 () X 2,070 72 Total Energies
N-3.5 420 © @ 0 - RWE
N-3.6 480 © @ 0 - RWE
N-6.6 630 © @ - RWE (>V'fall)
g7 784
N-6.7 270 @ ® = Luxcara

XXt BNetzA (2023E 78 12), BNetzA (2023 82 102), BNetzA (2024) X RWE (20241 38 142)2 7[gto 2 =k
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HYSHFR2O| HE2 27HSHCE™ LRSI H20|C ZYOo| Gt oM 0| FX|2| 712
7FI7H SCH= ©|0]= OFL|CE RWEE O[0| 2]3EN-3.5
2L}, olz{et SY2E =7 ZH U 23S HlWo| 2+ N-3.601 CHet JHH2IE AHS ORI ARHol| B |
OfECt D0 =70t 22 ol 0|5 F=2 [ 0fl, CHE AEXFSO0| FXHE Z7|S AO|CE LIHA]
ZE2MEJHIOIHY B8t WL HIE S7H= F AR 900MW(N-6.6 5! N-6.7)01| Tz A2 794 8,4002t 720
F=2| CED ZUH0 M= &S T2H E0f Chet AEHO| SR =R

T
0 =2 X& og2 =52 ot (Qrsted, 2023, 0| &= &X|e| H4&7t= MWE 871,000F20|Ct kA
Handelsblatt, 2023). O Zii= 222 ZHUIA 210 YZHEL} L =0f| A
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7HA0f| HEE|RACE O[242F A1/} LIEHF O] R = N-3.52F N-6.6 % N-6.79| H&ZH2 900MWZ ZZHE 9|
ol & =Xt H|E2| of 35%01| sHZHotrt.2
28 Ol Awisls ROIS A2 A5 UCL UYHTISES of2| HEE U2 T ol ot o .
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Hofel- A BiC) el S QKIel KB Ol 40 SIS 22, 5E  OfE| BBfop| TR 4 i), Ol Al JHe ChE
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- HAX L J|1E: EUS Y™ AYAIZI(EU Wind
Power Action Plan)2 2520
Z0|7| QI8 =718 LE AlAHIC
SICE 2= H[ptel= WAHEIE &
X

e se
S| PR 0| T ESH0] HXHEEO! HAE
N
1o

30 eS| MEH MRl o8 e E A g 7Y & &

| ZGusd H|l82 Hotstc).

31 HUEHI|ESE U AU ERIHO| T QIAFS0] 231 11-128 Ci4=9]
A A0 A A (Nimmermann, 2023).

32 THHOZ oF20| O He UYH 22 HA| YE 72713000082 = £
= o dETIHE S Wt DHHOR |X, 0 15,0007 22 215t Eot
AYUHERTH S St Zoto] Hofstz ZE LEXOIA 2 £X(9 L
IR 25l U E HES M. D ALUESR3H, 2024 HIAFHZANEX
Zojoll Mol S5 Y& Eit gt 7. (Link).
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br249 220l HHE SN2 LA™ XM=
7HAHE AP AR |8 M7 7|20 22X
FX[&7ts-dol thet 7| =5 12{5te =
AUCHRat der Européischen Union, 2024).
OH(Price only auction)2| 2%l =1t
PIME S22 25t HHR R

o}E ?2 §8H 71EE Eoi M=ol SEt

!
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N ot
N Rl
oM

N
morjo #> ox o m
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O umom

t{Department for Energy Security & Net Zero,
2023). O[2{et BXIU2 o2 SO Tetd BZolut
MBIEQ} 22 7| SISt ARfo] AL At Aletst

T — O O =
X122 & 4 I BT 7|93 BIYHE HY

EHA[Q] 2a7tA Tt o 22 HEH 7|ES ol XY
|

(=} =3
LUEX} 7HKHESHE RSO £20] £|0{0F S|,
O|E HAISH=0l &fot 01220 BHEICE ot &
ZH|0l| = B2 20| st

ZOf =21 29| AF: 2023 sl AIZ S Hof| w2 H, Zoj
=232 10% & Fet2 i E&0]|, LIHX| et
O{0l| AFEBHOF BCt3 ZZ2Unt 2ot ol 2toj|

Ciet EXt Hed S n2fstd SYsiaEge=
SHAS S 2 MAS XSt VMo 2 S
S8 S £Y £ QU= CHeHE MIIHCHBWO
2024a). 5L HEo| 7|22t |F(Klima- und

Transformationsfonds) 2&4|</0f| CHoE o1 H T
ol A 0|, MR =239 Zoff 2322 10% HiES
AHAES 3.125%, 01 1.0%, Hets flor 8t ofj &t
(Bundeshaushalt als Transformationskomponente)
5.875% % Z™RUCHDeutscher Bundestag, 2024).
ez 4ok U2 Al HOAEE 123H 6H| Zoj
SHEXPO|e ZEMES 7|5t s &ZH EZ0]
KHEO] 2hliet = QUit= REE MIIMCL HE S

'23H Total Energies= OF&] 1A E[X] @52 il AES
ITENEO| it EXt= MR H=ZH HE 7=
ARl FMIH ZCH D HAFMCHTotal Energies,

2023).

33 23 122 Chefol 3|ofof FAISt AU EQIZE 2Rl &
34 2023°H4SHY A

58%
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https://www.bundesnetzagentur.de/DE/Beschlusskammern/BK06/BK6_72_Offshore/Ausschr_nicht_zentral_vorunters_Flaechen/gep_rgl_dyn_gv_24_aem.pdf?__blob=publicationFile&v=1

- O[2ot /IS E0|7| flshiM = TEME FA HIES
£0|= 20| HRtH|, A HOXIE2 = ZOHof A
?of=2 Q&SR T Ockenfels. 2023).
JeiLt SY MEOM Z2EHES| MH s g =0[7|
st A =0l Qof2 2 17 S AMEEIH M ol2i2
A Z7134C. '23EH Zojol| 24T 1GW 122 0-2.2
DTE=HEQS| ZLheefg2 of 3o 7Hint =0 Pt
O = Of|AFEICE 117 SHAHE 2 IGW S| He-Dreiht
T2MEQ HR 2017 A4S & whaf A
Qler=20| T 3HP R 20| SYCES UIN2MLHS
olp=0| TEMEQ| Mod JtsM s JrHetsof ottt
TESH UK, 0] @S O{EAH Ao sh=X|of|
CHEE M AP O] OFAL|X| QEQUCE 3

SO ETY BY s d R g R Ezt

5 & Z201 TS ZoH M= 3! A gre] =Fo| HeE

== UCH(Euractiv, 2023). 0|2{2F E&0] O|FO{X|H 7|E
5 0ol a2 S5 YT HHE SFeHoret
St=dl, of X2 MHofHR|e| HIg2 1 HEa2= Hot
AE7tH0| HM L SorA Zio|Tt

113 =23 /E 433 AE Hoxie| Crtd S7t

'23 H SO M T E Zo{ol|l M= & 8 71 FX|0f CHZ9
571 A7 £[E HEAZ HEEACL

.

- BP: 271 £X|, & 4GW

- Total Energies: 2 7§ £X|, & 3GW

- RWE: 2 71l £X], & 0.9GW

- Vattenfall: 7HR 2| YAt = 170 £X|, & 0.63GW
- Luxcara: 1 7l £X], & 0.27GW

A0l (k= HIAREZEARRX| (6 E ZoH)ofl Thet Zotol|l M=
o RSl 2 X2 o2 A7 H UE XHAS AL

oY

35 23 JHE SHAFEEH 18, 52, 827 . 174 MM E siAEH 60 20|
352 oA e 2552 30%ACt. 23

o 20
SOHEY 82% 2¢0f M2t 0| 7[ote EoiX| e 22 WRILTIM ES82
SIFOIC). ot T Yol et Y 549l 10%E & & OlLHol

Eesald;

Shd, 0] ot T2 HE Ftho|| 2 H|§8 S7tAIZICE 0|2 Z8otH, Total
Energies’t 0-2.2 TZHEES A8 H 23270 £ X|£8H0}
SEX|2H EnBW = Off & 11 H0f 2t He-Dreiht L2 M E A0 Cish "ct
3,0002+ R 20t X|S5HH €It

36 Ol Y2 X 25H S7IX|+E ol=2 S1 U2 ®0|CHRat der Européische

Kommission, 2024).

2l2 o I
H= TIC oo =

o
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APHEAERI(8 Zoh)ol B, 71ES| Helpe|o 2 ol
20| 0joRC

HEF= DM A (Bundeskartellamt)2| 2&F ol
K=o ME2H, MM o = Ze0| S Lo TEHE
HUXSE LH AEE ZIX|SHA Dol AEHo =2
EHSIK= A2 A2 LBACL HEXO 2= 0

2Lt

- EnBW/Equinor &+ £{0!

- Qrsted/BASF &t%H 0l
o]
[=]

- EDF/BayWA g%t 0

—

-

HtH, Vattenfall2 00| 62 L& CHA 8 LEO
HSOHZCH grRict

Ot ZoHol| A SHEHE 7| B 370 7|(BP, Total Energies,
Luxcara)2 X7 S A Z0| M T WAtk =2
Eofot Xo| AACE CFEE 2= U&= 0l0] B=,
HHZHE S CHE AE0A L& ZE-0| AT, SOl
0| U= BHAIZRE SHAE 22|XHE S50
RUCHBP, Total). =, XZ7HK| = AR SEo|

ST WK Skt

1

mo o
-
oX

JZ40M = 5= UK, =Y 7|&E T2NME = HEXQ
K| 7|™(RWE, @rsted, EnBW 5), {2 E XA
(Macquarie, Glennmont), M2 7HY7|¥(Skyborn), 4t
7|™(BASF), 7 EE= 7IARE =3 7|(bp, Equinor,
Total Energies) & CHFet ZHE X0l 2fsH F=RI=|RULCE.
20| 2t Prsted, RWER} Z2 HEHQI of| x| 7|0
HE EXXL AR ZEMES RS T SIEE,

AIZOlM ofHX| 7| el =2 0150] 2 ERet

=
Z2HMEH|ISECHE 2 4= ACL

il M TS oS3 YERF0| HoEt 0152
LS AmEH 52| Zof 2ot oM 20t S
FEUIUCHD eFEE 2= g, 23|13 "ME22" RE AIFMIME
T2 E JNUXSO| 2S5 o+ U= LSt Chfet
2tZ0| OHEE| ULt ZELHE 4 QUL

- LEE2L[0[0f| M T Sl K i ol &S ZoHol| 774
7|0l HIIICE. 571 A YFO] Ha= KA S AU,
O & 27 ALA| 0| 2| SH2 2 Z0Hoi| UL,
XA L2 570 HANY & 470 HEXLI
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Andere 3,533 eSS

RWE 1,198 1,558
Orsted 672 578

Northland Power 584
Macquarie |IEEEEEEZA
EnBW
Vattenfall |NEETCHEFT]
Maple Power/cPP [IEER]
Parkwind
Iberdrola |REE] 543
Glennmont
BASF

534

BP 4,000

equinor [l
Allianz/AIP/Norges Bank
Luxcara 270

skyborn - | INET ]

Total €nergies |- Y ToTe)

0 500 1,000

g5

Ho

O|HX| Z2HE JHUAN = FHERICE 0|2
BP-Statkraft- Aker Offshore Wind ZA2AA|H,
Equinor-RWE 7A2A|®, Shell-Lyse und
Eviny- EnBW2| Xt2|At2l Norseman Wind
ALARAOIT}, £[F HE K= of|HX| 2F2! Parkwind
9 IKEA HIZ ARl Ingka InvestmentsZ T4 El
=t AL A|H0|CHOHfshoreWind.Biz, 2023c,
Energiewatch, 2024).

-»> ZEEZUM= 22E MR AKTotal, Equinor),
HEXMOI REIZ|E| 7|Y(RWE, Iberdrola), 28 EXAt

= 0| 0| 272t EXIAKCIP, Ventient, Finerge

)

AR A A M T E HEZRHCHOHEshoreWind. biz,
2023h).

- O|AEL|Ote| 22, K Hml Z0Hoi| M Aker Offshore
Wind Europe, CIP § & ®MH0|A 2S5H= EXFAL
Sl JHEEAL BE0EOFL|2} Viru Keemia Gruppzt 22 $1X|
7|18 S & 770 HIHRIF 270 X[ off LEUCE

- EO| Z2F Fofst= UEX} 2ol = sHAESH
TENEQ| X2 Helsh= 2K A ZH0| 2 sHA|
A= AL SHASE T =& 7|0 = fREE(E|

s q

71940] 37 M QR TRHES HHolol AT $ K2

1,500

2,000 2,500 3,000 3,500 4,000

EXERFONA| EOHRHCE. @ 5E0il= He Dreiht, Borkum
Riffgrund TEHEQ} 20| A2 HMof| Z2HE
X|20]| A= 11 ACk

- 174 EnBW7t =39t He Dreiht Z2XE =234
Allianz Capital Partners, AIP, Norges Bank
Investment Management=Z A&l {2 E XX}
HAA™(E 49.9%)0| HAHSIHM £|Z FXt ZF(FID)OH|
T ERHCHENBW, 2023a).

- '23H 28 224 HE O0iL| X2l Glennmont Partners
= '23H E5H 7448 Borkum Riffgrund 3

EHYUTA(900 MW)2| X|2 50%S QrstedZEEH

o|AS

£+MCHGlennmont Partners, 2022).

O|2H} HC}2 2%(Farm-down model)0il A= X2
oS 2201617 HOKKtS] 012 £017| 2lof
o X SRR} IIE 9 AR palot ZREOl
& HE S SHESHTHWorld Forum Offshore Wind,

AR UL O 2 T2 EXIXIZE AIZOf

ol
TS| Hofl H7IHH s 842 MlZstH ?lds
s
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Dukan et al,,
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SHLH T 2HE Q| MO|HY S I8 FXIAb= H| AT
N tiA(non-recourse project financing)
72| CHAHCHE THO|'H&)(Balance Sheet
financing)2 MEBHCE World Forum Offshore Wind
O M|Alet 22 52F 20|, %M gt H-CH22E(Farm-

Down Model)0llA= & 7K HAIS Halfg 2~ QUL

8530/ F27/g0l g2 =
HISH CHAHCHZ THoO|EHAI| IS 0| Cf W2 4 2
20| 2D, Orsted= AP CHACHE THOluHA1S S6
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|l Rpotol| Mg =~ gl7| 20, ARF2 2|AIE
=Lt X2 =H0| 7Hstt TEMEQ| H|81t H|g
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#O| 518dt= FAH|E0| OIX[HH 2 29
ZHE0| AtFS Y 4+ AL, FAMH|E0| FOIHE
& Z2|0|YH0] FOHX|X| g47| w2 0f Iol'H & H|EO|
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- TO| & 7| ZHO] ZO{X|HA CHEAFS| EH0|
I.

-S>

oN
ot
m
£Q
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- TO|H & HIE(?I Z2|0[R)2| otaf2 29

MEXA = FE[SIT. £A{H[Z0] FO0tE O

| HEELH, 2 FMA=H|E2 5|
Xp2|ZH2 S CHAIE 4= A7 | THE0| 2R E | TA|
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0
40
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'09 K E] 1211 AtOof| Of2{8t Z=A CHRZ0|
IHERLOH|A Felet defe 2 HHERACE 0
SHO| X Hof|AX| HH|of CHEt THo| e s
=Hst0] 2/ Z2|0|Jo| HaM7| 20|17 | = Sttt
(IRENA, 2023).

J2iLt 226 MEFHO 2 F2|7t &S SHHA Mo HA
HIE0| Z7IULE o E S0, £ AHXH2H|E0] 80%!
XIH|20] 100 basis point (bps) S7t5tH TZHE
A0 7 5l= TEXE JHUXIO| LR 22 F(IRR)O

0.8% &&2HLL

SRt
(2 70%)
ALR|E
_— > - >
saexz T
(% 30%)
e _— >
= 29 7ot
>

World Forum Offshore Wind (2022)
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INURIRL EXALSO| S 42 T2NER AAE PGS EUSHLUTAAA 20| w2}, T2 E mo|Heo| HXt=
Cf 2 Ootiste] 21 o] a0l wet, A7 | X288 % CIS ZhASHE|Ofof St T2 E iRt S22
X|&£Ho 2 SSRULCE 10E0 = & XISl £ =0| BHEL2 EUYA7|Z(Innovation Fund) 2t SEEX2H
QTE|UOLE BP7H'23H 30t T2ME|| M= 6~8% (EIB)Q| X2l 2 Soll FAAt= S OpAe o= ACE T2{Lt
(HE, MT)e| =S50l 2F ZIME, ol= Y& 7HK|2t 0[Zd0| mo|H HIZOof| O|X|:= Fef2 Ot~ O|X|5=0|Ct
MAH|E 512l & 7| UCHWorld Forum Offshore (Européische Kommission, 2023b).
Wind, 2022, p. 42f., BP, 2023). £tH, 29[&32|9| A&
(*l &FZ)2 ol FEtio FS DIX|L UL OIE =
RWELS 2214 2 IRROY| 93 Za|0|ig &8 Zioatn 115 7| MAlo] 932 0|x|= egamt
SIHCHRWE, 2022).
Sollof] ?IXIet BHERR ZR|=Hol| M 2] sl &5 E50|
S7tgtof wet ohE grd H|°| T Aol 0 = U=
ZEHE Djo|AlS I3t CItt Tjo|ua 0| W
SpOES oo HIE Oll&x] 22t H|S (L HIE)oll
(PIE32] £at=) Hulet ofl &t
2006-2007 60:40 10-15 4 150-200 bps 12-15 %
2009-2013 65:35 10-15 4 300-350 bps 10-12 %
2014-2015 70:30 10-15 4 200-250 bps 15-20 %
2016-2017 75:25 15-17 @ 150-225 bps 12-15 %
2018-2019 75:25 15-18 4 125-175 bps 8-12 %
2020-2021 80:20 15-20 A 125-175 bps 8-10 %
World Forum Offshore Wind (2022, p. 68). &11: 047[0f|A{2] mo|:HAl HIRE 7|=Z22|(Base Rate)ol| CislX|= 7Ht22|(Spread)2 HA|
10 14 87| S 2| 408 > 1Y
3%
2%
1%
0%
&0 Jv Fv S0 Bv Qv R B gw\gw g// gw B0 B S0 F By Fu Bo Fu S '\g@ gw&h 20 v S0 R By B Fv Ju B \gy \@/&Dy B B0 v P S B Bv Bv Fu \gw gw 2
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2T DAY HEYCL

£ 222
HOf| X O LAK|A| AR | = A A (Fraunhofer
SERIEZ Qo &M 9IS
T =0°| N-6, N-9, N-13
SHarES=0| Z=7HElo]| 2 =|CH
& foiof| w2 7HE
27|zt
HHIE MTHEH, Z|CHRSHA[ZHO] O]X|= F2 Cia
X{A| LFEHACHFraunhofer IWES, 2023). '20 ofz2t
O|H[27[HIC| 7t o 2(ot H720l| EH = Bucht SHo||
72GW SHaSUTA M| Z[CHRSIAIZEH2 4,000A12t
Ol A 3,000A[Zt2 2 25%71HK| ZA8H= A2 2 LIEFCH
(Agora Energiewende et al., 2020). RWE2 DNV
Aol =M, £3| Ch 2 SHaE2EX|= Z[CH 200km2)
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AUCHRWE, 2023).
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E|CHESIAIZHS HA5L7| st & Y™ s =F6of ottt
LZTBICE 0|2 0, Mi22 N-9.4 8l N-9.5 TZHE 9|
SEEIE N25to] Zof ™S AY|ot HH|EF =
2GWOIM IGWE A8 AS H|QHHCE o] Z<01 2t

Z=HO|| IX[et N-9.1FE{ N-9.37tX|2] EFX[0f|M T B2
T2 MAO| 7HSSICHBWO, 20234).
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1.2 2SS 218 ota): HHE ASEA

SOE SYLZ oS HO| W= 25 ol w2t
ASHA AMARELOFLIZL S 40| M| THY elma)
etE0] ZROIL,. ofof et YAt 2 MPAl= =S
Hof ST+ A= ST 0+ (mesh) &=L
WLE FEI0HD QUL SAl0]| CHefet S&0| 7tsdte=
M2 QIEet= 4] '0HX| o YEHZ IHLE|0fOF SHrt3e
121 ZE|2t 53l 3T M| s &4FH =S 9ITt
YA =Y
SUS HIRCH R E 70| Sl SHET A= HEHL R
YA HE S Sl sUl S HHY| HE L 5,
7|2HO = ZjZfo| SHUTLK|/ 22| A= XHHIHe
HHAES =0t QUL

SOl eSS et MHYR2 '30HD 45H2| ZHO
Of|O|Ct &ixl Sliet HESHo)| 2F 10GWe)
ASSAEH| 7t S EJAALE A = AT SO0|Ct
(Bundesnetzagentur, 2024a).*t HUHEQIHL2
'37EMX| 2F 40~50GW, '45E77kK| & 60GW 2
HASHAA AR B Ao =2 FHOICE2 Ty 2|22l
'24'A X0f= YESHQ| Ostwind 3 (OST-1-4)2+ 282
DolWin 4/delta (NOR-3-3) %! BorWin 5/BorWin
epsilon (NOR-7-1)01| 5 7H2| ASHA| A|AEI0H| CHEH A=)
5012 UHFMCKTaglicher Hafenbericht, 2024).

SHAMT MH| 82 2ol AlZlol| w2t A SHA

A AH 2HEA|2]0] OFAE|H, O] = L7HEAIZ|(NEP:
Netzentwicklungsplan) % £X7HLA L0 EXIE
Bh=C} MY SEXHTSO) = L7HLAIZ o HAE

SHAPRIRIY s IRRES Zul of SXHLAEo| 7t

= — [

38 O] ZollM dyst= XA 2X| 2lollz Crefet AIX|L|0fdl 3! 7|& 1tm|7t
SRS,

39 Soiof HiERY 92 HHEHOR 57 FHO R Lir|=t, 1792
SHOETHOf| 5t HICHO| M 52 sf{otol|Af 7+E el Ho{ Tl BICHo|CHBSH
2023a.p.94).

40 SY0iIME= 10 ZEE 22 ZRIAE0] X5 of2 SHLYTLK|Q

G stLtol SE2| ¢A A A”S S SA o= MESH= 0|28t

JEHH AL S JESH | & SHRC.

41 ASEA AL CietoleEs EEB &

42 '37EMX| SHAEEHES 50.5~58.5GW, '45FTK| ST E2 72GW = 2T E
M YO0|CHBundesnetzagentur, 2024a).
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S AIZFE Kefs 124loF St d2{L STY 2IXE2
231 LI E UIHUAE] 2037/2045 £|F £0HS S
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Serielle Sanierung

Effektiver Klimaschutz in Gebduden und neue Potenziale fiir die Bauwirtschaft

Wasserstoffimporte Deutschlands

Welchen Beitrag konnen Pipelineimporte in den 2030er Jahren leisten?

Der Sanierungssprint

Potenzial und Politikinstrumente fiir einen innovativen Ansatz zur Gebaudesanierung

Die Energiewende in Deutschland: Stand der Dinge 2023

Riickblick auf die wesentlichen Entwicklungen sowie Ausblick auf 2024

Haushaltsnahe Flexibilitaten nutzen
Wie Elektrofahrzeuge, Warmepumpen und Co. die Stromkosten fir alle senken konnen

Der CO,-Preis fur Gebaude und Verkehr

Ein Konzept fiir den Ubergang vom nationalen zum EU-Emissionshandel

Wasserstoff-lmportoptionen fur Deutschland
Analyse mit einer Vertiefung zu Synthetischem Erdgas (SNG) bei nahezu geschlossenem Kohlenstoffkreislauf

Windstrom nutzen statt abregeln

Ein Vorschlag zur zeitlichen und regionalen Differenzierung der Netzentgelte

Roll-out von GroBwarmepumpen in Deutschland
Strategien fiir den Markthochlauf in Warmenetzen und Industrie

Ein neuer Ordnungsrahmen fur Erdgasverteilnetze

Analysen und Handlungsoptionen fiir eine bezahlbare und klimazielkompatible Transformation

Rackenwind far Klimaneutralitat
15 Malinahmen fiir den beschleunigten Ausbau der Windenergie

Klimaneutrales Stromsystem 2035 (Zusammenfassung)

Wie der deutsche Stromsektor bis zum Jahr 2035 klimaneutral werden kann
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Low-carbon hydrogen in the EU

Towards a robust EU definition in view of costs, trade and climate protection
9 Insights on Hydrogen - Southeast Asia Edition
12 Insights on Hydrogen - Brazil Edition

The benefits of energy flexibility at home
Leveraging the use of electric vehicles, heat pumps and other forms of demand-side response

at the household level

EU policies for climate neutrality in the decisive decade

20 Initiatives to advance solidarity, competitiveness and sovereignty

Modernising Kazakhstan's coal-dependent power sector through renewables

Challenges, solutions and scenarios up to 2030 and beyond

The roll-out of large-scale heat pumps in Germany

Strategies for the market ramp-up in district heating and industry

Transitioning away from coal in Indonesia, Vietnam and the Philippines

Overview of the coal sector with a focus on its economic relevance and policy framework

Hydrogen import options for Germany (Summary)
Analysis with an in-depth look at synthetic natural gas (SNG) with a nearly closed carbon cycle

Briefing on the Europe-China Workshop on Carbon Markets,
with coverage of the EU CBAM and carbon asset management

Ensuring resilience in Europe’s energy transition

The role of EU clean-tech manufacturing

Levelised cost of hydrogen

Making the application of the LCOH concept more consistent and more useful
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