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Abbildung 3: Bruttobeschaftis

durch erneuerbare Energien in

Deutschland (2006 bis 2013) -
Anzahl in Tausend Beschaftigten
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Quelle: BMWi (2014); O'Sullivan et al. (2014)
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Table 1: Employment in the renewables sector in Germany in 2013
generated by | generated by | generated by 'I'otlal 'I'otlal
investment operation the provision SOy [FemE
2 3 4 ment ment
(incl. ex- and mainte- | of biomass and 2013 2012
ports) nance biofuels
Onshore wind energy 100,800 18,200 119,000 | 104,000
Offshore wind energy 17,500 1,300 18,800 17,800
Photovoltaics 45,100 10,900 56,000 100,300
Solar thermal energy 10,100 1,300 11,400 12,200
Solar thermal power 1,100 1,100 1,400
plants
Hydropower 8,300 4,800 13,100 12,900
::e" geothermal ener- 1,300 200 1,500 | 1,400
b 13,300 2,500 15800 | 15000
mal energy
Biogas 17,200 11,800 20,200 49,200 50,400
B e D 10,100 3,500 14,600 28,600 | 28,300
systems
Bipmasesind hey: 6,000 8,600 8,400 23,000 | 22,900
ing/power plants
Biofuels for transport 25,600 25,600 25,400
Total 230,800 63,500 68,800 363,100 | 392,500
Publicly funded re-
search/public admin- 8,300 7,300
istration
Total 371,400 | 399,800
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1. IRENA, Off-grid renewable energy systems: status and methodological
issues, 2015.

2. http://pv.energytrend.com.tw/news/20140307-7977.html

3. http://big5.nikkeibp.com.cn/mega-solar/news_3862-201504101227 .html?re
f=ML

4.  http://big5.nikkeibp.com.cn/mega-solar/news_3808-201503181432.html
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4] PV efn %k

http://www.germanenergyblog.de/?p=18520#more-18520
http://www.germanenergyblog.de/?p=18036
http://www.rechargenews.com/wind/1398904/vattenfall-ceo-signals-interes
t-in-upcoming-german-offshore-tenders

(G2 B2 2R
http://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete
/Energie/Unternehmen_Institutionen/ErneuerbareEnergien/PV-Freiflaeche
nanlagen/Gebotstermin_15_04_2015/Hintergrundpapier_PV-FFA_Rundel.
pdf?__blob=publicationFile&v=1

AT RCE TR L2

i i R A

TR 3201440 2014 3 2020 AR B FEZ S AL ERR

(Guidelines on State Aid for Environmental Protection and Energy
2014-2020 ,EEAG) » TRES 2020 & F iE P2 b ¥4 RE
THFHREL LR ER2Z IR R

He v HL A RRARFERYED FBF12 RT > 75 T 2015 3
2016 £ > P FATEL L2 RETEIRICG SPBHd 2T 2R

2 m“f

2 HEARAEEFMEFGERE ) 23 2017 & R 3 5% 1 H % (cf.
paragraph (126) EEAG) -

AN LA R TS ST

Gebotsmenge je Rechtsform in kW
Rechtsform Alle Bis 500 kW 500-1.000kW  1.000-2.000 kW 2.000-5.000 kW 5.000-10.000 kW
natiirliche Person 9480 978 1630 2852 4020 0
GbR 8680 0 0 0 8680 0
GmbH 207258 1100 3641 13817 73125 115575
’/_I, l”;l. GmbH & Co. KG 425060 1845 4315 23195 109800 289305
! AG bzw. SE 48100 0 0 3700 7150 37250
eingetragene Genossenschaft 2699 1299 0 1400 0 0
andere juristische Person 9182 0 514 3988 4680 0
Summe 714459 5222 10700 48952 207455 442130
Anzahl der Gebote je Rechtsform
Rechtsform Alle Bis 500 kW 500-1.000 kW  1.000-2.000 kW 2.000-5.000 kW 5.000-10.000 kW
natiirliche Person 7 2 2 2 1 0
GbR 3 0 0 0 3 0
GmbH 51 3 4 8 20 16
GmbH & Co. KG 93 4 6 15 33 35
AG bzw. SE 8 0 0 2 2 4
eingetragene Genossenschaft 4 3 0 1 0 0
andere juristische Person 4 0 1 2 1 0
Summe 170 12 13 30 60 55
=+ AV =Y »
2 AR ETHE DR EIB LS SR BT 54 e
Q D el
L - Xy £ 42
- e ¥ - e ¥ = e
45 .
* T & FE
L . !
| (1 ’E~100 E£ | (100~500 &L (500 L 14 ¢ 5 7)) B
LY
A A ERAD
¥ 1# | 11.66% 12.35% 4.15% APEERE 18.78%
%23 | 16.02% 17.06% 0.01% 4.02% -
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T MR S TIL T TR Al AR Lods I o

HEHER | AE




Y

T ERMITER

Industrlal TechnoLogy

=
N

DIRE 2 R kAL T 48%-Key finding

2015/03/

B R
=1

B
=3

2015/05/08

=
£

ol. B’ p m2. B¢ 23R

o4.

ml R 4 RELp 02. 5 T o3.h 4

Hi e oSa&* 06T 4 7 3

AR AR KT

2014 & 23pf 2 AT ERE(F e HAAKA FRFF)RTHA
$270.2 billion » #2 (2014)# H4c ) 17% - 3Tz & % » £ 2 {RFFTH =
FATRA ARRFISBELEE Ao ? WP AT T EE A
PLE ML AR 4 R D TR B AR
2014 # £ 2 i AL FARE Y B 4 A B RREA A E R 4 B X KR
Ta%g’é95GW 12011 # ~2012 & 22 2013 & b 4 22 % B i 273
G 5 7T0GW~T9GW 2 74 GW- # ¢ 2011 & £ 4 iy ihia & T ipseid 278.8
billion » #Ad »* i & HpFrd A TR (X H E X)) wH 3 ES AR
W2 {s ME AN o
B AR 2015 ERATEG IR R o L8 RFS L RK A RIEED
F(ER-EFF) RRde e L maed (B~ BB L L) ]
SHa T RRERE(P A FRFEHE Q014 E T L EN G
@T%’%%ff’ﬁw”ﬁ TREE D RRORT e de(F
B i ~ 2 B2 Ba A MAE R R EL L N RZHRT L
PR e mﬁ)k REIBA AT UEFTE LA NG
R 2
2014 & £ 4 i RALFIE R L A W RS 0 < B 5 149.6 billion 0 $&
2013 # 3 4 29% > kb ic &4 11%:E Fr ¢ 7% ($99.5 billion) » & 1T =
£oeiB g AL 23%($2.7 billion) » H @ hed Har ~ 4 Fubge ] 3]k
AL hXE(LR e 2014 2R 2 S RETHE DR REE AW
¢ ¢ ®($83.3 billion) ~ # K| ($38.3 billion)%* p A ($35.7 billion) °
RORW 2014 EL AR RFTE(F @ 3 2AKA)HE 230820
9.1%(2013 # 3 8.5%) » 4p % ** > 1 13 e COy 3% o

4

¥

—
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(1% 715%)

2014 &L 4 FAR T PG ABAER 4 oA i BEFTH R LT
R p A d EHFN AN 2L T2 5$749billion: 2 7 ¢ Fi &
MRBARB OB RGFE LA 8 P AREFEN 1 MW T ] A3t

3 o

W] 2 R kGRS B PR BB E R R T R
Ho T AT FRBRRLE L RB T A 2011 £EFFE A
RRent 2 AR F AL HEMI AL 22 3 FA502014 £ 5 2 5
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B GEchz 75 B AR o

B R 2014 # L 2 R T AR R AT i 3 2015 & v BB AL
B 2015 & R WHZ BT K F iF € R(COP21)» & B#4% 0 4p M 2 Bt 7
LT GRE o A A TR R (R R 0 L A RS e
Pz g BEBARILL EARE £ R g - L gk LRI IR HiS
FE AR R E BB G oo

@l

Frankfurt School-UNEP Centre/BNEF, 2015. Global Trends in Renewable
Energy Investment 2015, http://www.fs-unep-centre.org

it =

Growth:
o | -
Biomass & w-t-e . 8 -10%
Biofuels I 5 -8%
Small hydro I 5 -17%
Geothermal I 3 23%
Marine | 0.4 110%

Bl 12014 & 27 & 2 2 RATH K 7 (4992 2013 #)(H = : $BN)

| | | | I131

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

= Developed Developing

B2 2 g REFE? WRE 2w RATH LT #(2004-2014)($BN)

ITRI/s i %
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Daveyitit s EHE AN BF I L FRADT R > 2RI EEFH
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(71 5) 10 T2 R A R B o “4’i%¢ﬁﬁ§§ﬂ AT R
R R RE Tt AR RFRE) a3 AESATA S 2 T
e PSR o

o HHERETH IR T 7 ¥ E2EY 1] 2% RenewableUK #pt 3% )

T MEER AN TIL AT TRk s AR Lo I L EEER © AE



Y

T ERIMRFRER

fﬁ\'

Industrlal TechnoLogy

FHIL THINEDIFTEL > UEP PR 4 2 W5 EF R
BB MA A A FERL 2 RRHEN P ARFT ARG AT
R Dot o ZAES SERF K006 RESDAE  FE
FEEER A FES LT 23 A kent 4F o T R R AR MR
PR M A AE PR R SR AR iE
Food B A L 19000 EA T A KE R RTEEZ Y o

b 2 (2015)&F A € F <A S B RTREEDORE( > CD B Y
FREL ERIBETRFIPEETEH > M2 55ty 7 RO
FIRT e SMW en BT RKXEFTF 0 il St )&
7o A AT ALY IRALFHM DL A Nk RS R Sk
Ke29d v IR 2NN A IR c BRI ER
BARS BB CID SERMBFINEE o i S BT 2 X FH B
P L xR

Bihm g > BFRAELE NGRS BT R RAEFR LTS Ao E
Tm Lt @HUAAHLAPpd BLFREFKE T - 2B 3 T2
LA AREROE LR RAEALE > B RS LETFOFER
Beml 2k Hh et ER24A8 e {5384+ AE
FER  REWHEREA B EXTAEODIRRIHEE -

b * ANy S 0 B WY

Py
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http://www.rechargenews.com/wind/1399437/uk-onshore-wind-in-the-firi
ng-line-as-conservatives-take-power

ERETRCRE S
https://s3-eu-west-1.amazonaws.com/manifesto2015/ConservativeManifes
t02015.pdf
http://www.offshorewind.biz/2015/04/14/renewableuk-tories-fail-to-akno
wledge-wind-energy-contribution-to-uks-electricity-mix/
http://energydesk.greenpeace.org/2015/05/06/donor-watch-major-offshore
-oil-gas-wind-investor-gives-more-than-600000-to-conservative-party/
RenewableUK(2015). Onshore Wind Cost Reduction Taskforce Report.
2015/04.
https://www.gov.uk/government/news/government-unveils-eight-major-ne

w-renewables-projects-supporting-8500-green-jobs
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Figure 1. Opportunities for cost reduction shown against estimated CCGT LCOE
in 2020 (£/MWh)
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FLRALFE PR THIBASTEZEE 5 - FREELR
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AM LA O RR A RSHE320 P AT %
TR 2015/03/24
L @pEEF |2015/03/30
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¥ - B % o & J5 Fraunhofer i® pF 5 | % SL T BE 7 » (X PFELZ
ZPpFELEEREL 4941 €MWh - ¥ p 3 28B4 3
65.19 €/MWh » & % 3op B g 504 ik 6 p 305 % . (F 4) -

2. BrRA RS A g
RHEART 4 3 FRA 0§ T4 F T HnfRg Lo R o
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MRAEFR2ZFR S ZERIFTARBEFRUFIRIFEL T o &
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http://www.germanenergyblog.de/?p=18219
http://www.pv-magazine.com/news/details/beitrag/germany--switching-off-
pv-plants-during-eclipse-expensive-option_100018690/#axzz3VZ3XoEvG
https://www.regelleistung.net/ip/action/ausschreibung/public ?result=&index
=HIJIQIfuDF4RBYj_QZf rQ%3D%3D
http://www.germanenergyblog.de/?p=18195
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2E # # (euro/MWh)

3H16H 3H17H 3H18H 3H19H 3H20H 3H21H 3H22H

3H16H13F17H 3H18H[3H19H|3H20H|3H21H 3H22H

Day-Ahead

26.02 | 27.06 | 30.12 | 30.33 | 49.41 | 34.03 | 23.78

Intraday

3247 | 40.09 | 33.38 | 31.31 | 65.19 | 32.69 | 29.32

:x:Day-Ahead 5 = p @ 3 ; Intraday 5 4 P & 3

W4~ ABE% 123 = 10T 8§ RE0H

Foner (G

0%
1603.02:00 16021800

17.02.0753 17.03.2146 1803, 11:40 1203.0133 1803.1528 20030520 20031813 21030008 21032300 2203 12853 2300.06:00

Uranium  @Brown Cosl @Hard Coal @Gas @O @Cters @Pumpsd Siorage @ SeasonalStorage @'Wind 0 S

oate

BIS~ARS 28T e &% 5T

L RETET 4RI £ SR

AR 3/16~3/22 P 4.(3/20)
Az i " " . s
g e, | FRET ERRTS | pnERd EpEg
% — 5 (PCR) 670(WA) 670(WA)
%= % (SCR) | 2.021(WA) 2,054(WA) 2.279(TA) 2,246(TA)
%= % (TCR) | 2,522(TA) 2,123(TA) 2,648(TA) 2,532(TA)

A 15

(X 125 €/ MW) AL EAFLA PAEgs rpegd
Tin | g T | g T 3o ‘ B T | e

¥ - %(PCR) | T35:3788.11 ; i¥%:5,860.0

% = »%(SCR) | 43.07 | 130.0 | 544.28 | 987.0 | 546.58 | 1,189.9 | 579.70 | 1,320.0

% = %(TCR) | 2.97 11.11 | 0.26 1.77 50.43 149.41 | 131.24 | 575.00
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1. Type: TA = Daily tender; WA = Weekly tender; MA = Monthly tender
2. iRR ek EHT P AL PFE(F Z &5 08:00~20:00 ~ F = &
08001200yn1&v4ﬁu%ﬁﬁ_§y C 30 RS o8
3. dNFZAEFELAFPERE FIEREEG 3/16~3/22(;fr‘,ﬁ%
3/20)z. T30z w5
. LPER
1. % - % % @ % £ (Primérregelung, Primary Control Reserve) : A4p # b &
RN > b4 FRBei A& SRTENREFHL (frequency
deviation) P> f FHEF - LFHFE PP ELF & 30 fip BiEp #
a2 2R Mﬁ% FE 1S s gmenT 4 (FR) 0 F Rk
PR R o B B g R AR
2. % = B 4% F £ (Sekundirregelung, Secondary Control Reserve): f&dp %
PRI T e P g gl T e 18 QR A0 fp2p pF A
FFREISAEDT A > 28 d F2a @B ERET -
3. % = & r% # % € (Minutenreserve, Tertiary Control Reserve): {35 & /i 54
AR EREE AL 15 ps2 pRLRFE TS HAppEFF L& KRG

TR 2015/03/31

@R 2015/04/08
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®ox B h% 8K oSRP 42014 £ 57 BT @ 4 11.25 % &~ /kWh
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https://b1g5 .nikkeibp.com.cn/news/eco/74021-201503301715.html
https://big5.nikkeibp.com.cn/news/econ/67153-20130806.html
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3. http://pv.energytrend.com.tw/news/20150324-10847.html
4.  http://pv.energytrend.com.tw/news/20150318-10808.html
5. http://pv.energytrend.com.tw/news/20150316-10786.html

Number of Programs

= Cumulative Capacity @ Cumulative Number of Programs

T KR - https://big5.nikkeibp.com.cn/news/eco/74021-201503301715.html
Bl ERA®SHBR ARmRztEE E

Community Sola

‘ﬁ =3

rEE (W8)

EHR% (REE-LRE)

By Junko Movellan, 2013
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1. http://www.pv-magazine.com/news/details/beitrag/uk--no-cfd-backed-larg
e-scale-solar-for-next-fiscal-year_100018940/#axzz3WsJDVrbq

2. CfD Round One Results:

https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/407059/Contracts_for_Difference_-_Auction_Results_-_Official_Stati
stics.pdf

3. CfD Round Two Timetables:

https://lowcarboncontracts.uk/system/files/round_2_operational_plan_v2.
pdf

4.  DECC(2013). Electricity Generation Costs 2013.

https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/223940/DECC_Electricity_Generation_Costs_for_publication_-_24_0
7_13.pdf

5.  https://www.apxgroup.com/market-results/apx-power-uk/dashboard/
6. http://www.pv-tech.org/guest_blog/the_outlook_for_the_solar_industry_in

_2015_10_key_questions
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4.1~ CfDg & & fie
Revised CFD Budget Release for 2014 Allocation Round (Figures are total support
payments available in a given year)
| Delivery Year’
£m (2011/12 prices) 15/16 | 16/17 | 17/18 | 18/ 19 | 19/ 20 | 20/ 21
CFD Budget (2014 release) 50 220 325 | 325 325 325
Pat 1 (established technologies) 50 65 65 65 65 65
Pot 2 (less established technologies) 195 260 260 260 260
+ A5 NI A 2,
ERANE RS 1o RN R
Wick Farm Solar Park Hadstone Energy Limited Solar PV 19.1 50.00 |2015-2016
Charity Farm Lightsource SPV136 Limited Solar PV 14.67 79.23 | 2016-2017
Royston Solar Farm ROYSTON SOLAR FARM Solar PV 13.78 50.00 | 2015-2016
LIMITED
Netley Landfill Solar REG Netley Solar Ltd Solar PV 12 79.23 | 2016-2017
Triangle Farm Solar Park Cambridgeshire County Council | Solar PV 12 79.23 | 2016-2017
43~ DECC#® iz & it g 2. 351 # T & A (LCOE)
Table 2: Levelised Cost Estimates for Projects Starting in 2013, 10% discount rate, £/MWh
1L Onshore
l{l‘ = Nuclear-  [>5MW  |giomass Offshore |Offshore |Large scale
CCGT 0CGT FOAK UK Conversion  |R2 R3 solar PV
P re-development Costs 0 5| 6| 7 1] 4 [3 0f
Capital Costs 9| 54| 64| 70] 9| 77| 78] 134
Fixed O&M 4 23 11 18] 10| 31] 36| 24|
Variable 0&M 0| 0| 3 5 1 1 0] 0]
Fusl Casts 49 73 5 0f 86| 0| 0f 0f
Carbon Costs 18 26 0 0f 0f 0| 0f 0f
CO2 Capture and Storage Costs 0 0 0 0 0 0 0f 0f
Decommissioning and Waste Fune 0 0 2| 0 0 0 0f 0f
Total Levelised Costs 80| 181 90| 101 108] 113 120] 158]
APX Power UK Spot Week Month Yea
Mwh £/MWh
2,000k 6
2,500k 44
2,000k 42
1,500k 40
1,000k 38
- I I I B
ok - T - - - - 34
Apr May Jun Jul Aug Sep oct Nov Dec Jan Feb Mar
@8 Volume -@ Price
Ml #RE- & XT3 mE 5 fdd
;; g _:k 4 5y
E4h%  ITRI/SE3 2
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1. http://udn.com/news/story/8051/867991

B 2. http://udn.com/news/story/8051/868063
3. http://udn.com/news/story/8051/868067
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http://www.rechargenews.com/wind/1400730/study-pinpoints-german-offsh
ore-wind-delays-and-overspends
Niklas Anzinger and Genia Kostka (2015). Large Infrastructure Projects in

B Germany Between Ambition and Realities. Hertie School of Governance .
Germany. 2015/05.
http://www.hertie-school.org/fileadmin/images/Downloads/pressmaterial/inf
rastructure/working_papers/4_WP_Offshore_Wind_Energy.pdf

LIRS D SRR B
Table 2: Key data on finished OWPs in Germany
Capac | Start of Planned Time Planned Final cost | Cost
Offshore wind | ity construct | end of con- | delay cost (million | overr
park name (MW) | ion struction (months) | (million €) | €) un (%)
Alpha Ventus 60 Aug-2007 2009 12 190 250 32
Baltic 1 48 Jul-2009 2010 6 200 200 0
BARD 1 400 Jun-2009 2013 24 1500 2900 93
Nordsee Ost 295 Jul-2012 2013 18 1000 1130 13
o Borkum Riffgat 108 Sep-2012 2013 6 480 480 0
Global Tech | 400 Aug-2011 2014 12 1600 1800 13
Meerwind Sep-2012 2013 1200
Stid/Ost 288 18 1300 8
DanTysk 288 Dec-2012 2014 6 1000 1000 0
@13 @20
Source: OWP database
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Table 7: Key factors in four selected case studies
Alpha Ventus BARD | Nordsee Ost Borkum-Riffgat
Developer E.ON, EWE, BARD RWE Innogy EWE Erneuerbare
Vattenfall (DOTI) Engineering Energien GmbH,
GmbH ENOVA
TS0/Grid cluster Tennet/None Tennet/BorWin  Tennet/HelWin Tennet/None
1 1
Capacity 60 400 295 108
Number of turbines 12 (6 x REpower 80 (Bard 5.0) 48 (REpower 30 (Siemens SWT-
(turbine type) 5M, 6 x AREVA Systems 6.0) 3.6-120)
M5000-116)
Distance to shore 56km 112km 51km 42km
Water depth range 33-45m 40m 22-25m 18-23m
Start of construction 08/2007 06/2009 07/2012 09/2012
Planned start of 2009 2011 2013 2013
operation
Actual start of 04/2010 ? 12/2014 04/2014
operation
Time delay (in 12 >24 18 [
months)
Planned cost (in 180 1500 1000 480
million €)
Actual Cost (in million 250 2900 1130 480 (+100)
€)
Cost overrun (in %) 32 a3 13 0
. T ~ 3
23w BRI AR FEE ZRLLFZ AT
BB LA w734t H%
 ENREFL b R(ER I RE - GEE BRTE AT
sy
FEPE)
Alpha Ventus | « X XEP gy aE s mg_’% P g
i mg e by
C LA EARARNICE R L EE v B E)E T
ﬁ%%;wﬁ
- WRHAE RS R FARBFREE I FHOF
&m’$@£&?%®Mm@%%%ﬁﬁ‘ﬁﬁ¢
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o BRAEZ FNSEAELIE 0 A B Ed BT AH K
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e A E RN THEHET 52 @G arr 1 PR @ (7
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c EFAmA R FENE ERBFEF
RWE Innogy = & £ s 638 4 % TenneT 2 fF ch! & o
e GRESFLAAN ] RAmANHE AT RIED A
Borkum p v g e = o 5
Riffgat T T TR ﬁ 2z 3 ¢ fz(forgone revenue)
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http://www.thecrownestate.co.uk/news-and-media/news/2015/new-uk-off
shore-wind-speed-data-published/
http://www.marinedataexchange.co.uk/

The Crown Estate(2014). UK MERRA validation with offshore
Meteorological Data. 2014/10.
http://www.thecrownestate.co.uk/media/389807/ei-uk-merra-validation-w
ith-offshore-meteorological-data.pdf
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Installed Generation Capacity

2010 in ROI

1%

2020 in ROI

2%

Gas
Coal
Qil
Peat
PHES
EWIC
Waste
Hydro
Wind

Biomass

B 12010 %2 2020 # € §

# + feB(ROD) i ik

p L
®s

Scenario Ref. | 2020 Scenario (inMw) | 0% '?iﬁsM?:ne“am
Case A B C A B
Wind (onshore) 1655 4094 4000 4200 9200 Importfexport
Wind (offshore) 25 555 100 600 3900 investigations
Pholovoltaic (PV) 0 0 0 0 0 0
Hydropower 237.7 238 238

Other RES 1.1 1.1 15

Yearly peak load (GW) 4.64 5.87 7.87

Annual demand (TWh) 25.8 32.71 45

RE production (TWh) 4.25 13.08 11 14 36

RE share 16.5% 40 % 336% | 42.8% ~80%
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IQQH?&E%';L’(;H—&%%E %"‘B’Jﬁgli:’:‘?’j\% ‘P‘—", ‘,,_‘o

EA
windarm

BALTIC SEA
Offshore windfarm capacities

Netherlands

W ey s Offshore wind energy

Under construction Manufacturing
port

2647 MW
wase port

> 1 GW online by 2014, > 3 GW by 2015

TR KRR AR 4 K& € (2015)
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Capacity Addition 2014 Cumulated Capacity (Dec 31 2014)

1400
120 1218 1.400 303
100 1.200 1043
200 1.000 — 1

529 -
600 B Capacity MW] i
400 — F = number of plants 600 |— : B Capacity [MW]
200 — F142 400 — 5253 385 220 B number of plants

0 200 — S —_— .
grid-connected  installed WPP foundation
wind power without grid- installed 0
plants connection grid-connected  installed WPP foundation
wind power without grid- installed
Expansion of wind turbines in 2014 plants connection

7 % R :Deutsche WindGuard GmbH(2014/12/31)
Bl 4 B 2014 Z RBKE R FHRARPEEF

2 HFEERRAN R ER

Fe R4 R P P RERL > L A R AR SRR TR et R
PERZ - w7 O BEFBEARERE 20 202020 P G EFAR
3 2020 # 0 F fat ihoc ﬁ—i E A N IR B a W E ol I S U EA- e S
52030 A HHF FEARER]R WP REF B0 o L A
2 T oEE - k3 Ja‘ﬁ’(Dlrectlve) AR PnbhZ 2w e R RF R d B
S A :fﬁ 4 (DIRECTIVE 2009/72/EC) ~ 7% # *xig = % Jf;] 4 (DIRECTIVE
2009/29/EC) ~ # # it imded & plip £ (DIRECTIVE 2009/28/EC) ~ BT 4
(DIRECTIVE 2011/92/EU)% - @ %P € B RP] ag P oz fadp 4 Lﬁa#i"'r TR E
VRRTEEEZ - REFREG -

AL A S 0 BTSRRI Rrait ReE AR > TP 2t 2022 £ s P R0 T
BBE A RN RE R D 4oB S T 0 A RS RGP I 2030 £ F 15% 0T
TEARABERT

More renewables, less emissions

Yo
100 E - == === == mmee—e— =
80 - 25%
-
60 - 50%
40
- 80%
20 bis - 95%
0 -

2020 2030 2040 2050

| Share of renewables in gross

" N = Electrici i 100%= 2008)*
final energy consumption riclly consumption ( - )

W Share of electricity generation ——— Primary energy consumption (100%= 2008)*

from renewables in gross -
electricity consumption ——— Greenhouse gas emissions (100%=1990)

74 % & Hertie School of Governance(2015)
BIS~ARWE A imaEp 2 2R »wE
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AR T > R AR RE T B A SR L 2 Y X R
1 ¥ 2 (Energiewirtschaftsgesetz, 1 * f# # EnWG) 2 £ 2 & k2

(Erneuerbare-Energien-Gesetz, ™ @ fL EEG)¥> 1 2 it /s B 2 8% 5 Figo 3
Ahk R 50l d WA E R T BAHPRIHE B F D FiAof o~ R4 '?i CRE
* E s 4 0 %16 BEG % (7 8 4] & (Feed-in Tariff) %5 % % 4 Bk » EEG ¥ 2k7 #5 e

THERALEWITPHLA N AT 22873 V- 26 » AT 4 £ R 4P & EnWG
hijpde T > AR S P F WP ARDT S A D B A BA R R FERY o MY
RBRRATRAARSEE T EREMAL L p T RE .

T RFEAR TFERFE TS To MR

BARFRFEHFERL > BT 22 L AARS AT AP
(Megaproject) » i ¥ £ 4 3> 5 RH% ~ F3eeng £ 4 (0415 ~ ZH 5 2 43P 8 %
P M G T AR B PRI AEHRERE . T BEREY X SR

AR E 2 SR AR % o 1345 Ansar et al. (2014) 4%+ 585 i it rAp BE < 3B
EPREFAAEFRE X F oG 2 AL R % o Niklas Anzinger and Genia
Kostka(015)4 478 B ¢ = X H e ¥ P AP~ R AR B2 78 4 F R 20
IR R T ERARI3BY IR EFARANE ERERTEFNRA
EPIFEEDN20%  HAERFAER AT

-y

o

A1 AL FBF I RLIZ I BUEZTHERDE

Table 2: Key data on finished OWPs in Germany
Capac | Start of Planned Time Planned Final cost | Cost
Offshore wind ity construct | end of con- | delay cost [million overr
park name (MW) | ion struction (months) | (million €) €) un (%)
Alpha Ventus 60 Aug-2007 2009 12 190 250 32
Baltic 1 48  Jul-2009 2010 & 200 200 0
BARD 1 400 Jun-2009 2013 24 1500 2900 a3
Mordsee Ost 295  Jul-2012 2013 18 1000 1130 13
Borkum Riffgat 108 Sep-2012 2013 & 480 480 1]
Global Tech | 400 Aug-2011 2014 12 1600 1800 13
Meerwind Sep-2012 2013 1200
Sid/Ost 288 18 1300 8
DanTysk 288 Dec-2012 2014 & 1000 1000 0
@13 @20
Source: OWP database

7 4L % J&: Hertie School of Governance(2015)

$E L A RBRA L B E 2 SR AL M TR 0 F E R R
%%ipﬁﬂ@zﬁ°NT%ﬁﬁﬁW$#&?%ﬁh&wmﬁiﬁﬁﬁﬁﬁi
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B 1990 & 7 o A RFNIRE ~ p R L E P& 2NBMU)T e FEE B 4
Ak RAPMAT Y o p 2000 & B 2R F L 4w JkE (EEG 2000) 1 F %6 FIT 1 & 42 >
T A2 ARG X 4 A R H-(Offshore Wind Parks, ™ ™ f§ #£ OWPs) B % ¥ %
EoEFRBFVIORF IR LY TV A HBAERRFEL A BT m?frv(%lr./, :
SN EAlE S I SR T

EAREE LR Y o FAMHBRLFEFES TP OB R T
i BN 402 (Federal Spatial Planning Act, 1997; 2004 amendment) » » & 4-¥448
AREEN (2 FE R b 12 5200 )R] - Flt o B 2004 E B2 SR AL R B0
/¥ % -k = & (Bundesamt fiir Seeschifffahrt und Hydrographie, ™ = f§ # BSH)4* ¥+ 3¢ A
BHBRE > BHR N aET Y RA - k21802007 & 0 ARBEZRBFEE K2 B
(BSH)I{ 4447 /% 2 B e T L4145 5] 3% (BEZs, 12~ 200 7% L) » AU 44 52 Y
5 £ 1% 4| (Multiple-Use Marine Spatial Plans, MSP)¥ % ; @ B 2% p #X (%3 & (BfN)
- F % BB g 0 AT T R RAVE (BEZ) 2 BB REE -

2009 & > a2 L Reens |G AT (BEZ)aha 2 /B 5 £ 41 R3(MSP)4 £
W UFERSATERE CRB A ELFY BT o

& MSPALA|Y - ik EZ A L Z 45k 5 do] 6 47
1. Priority Area: & % ik g3 H @ a2 § 586

2. Reservation Area: 5iFfp b fis3% @ * P ¥ k2 »c 7 B3 H w56
3. Marine Protected Area :/% FTa B (R F o * 3 B BT AR A ERE 2 X
(Natura 2000) » § 45% -

MSP — German EEZ (North Sea) Regulations 1

Shipping
Spatial Plan for the German Exclusive Economic Zone of the North Sea -Map -
7 7 ) I:l Priority Area Shipping
Y T 10:13 GW-permitiech(3> OWE) % Reservation Area Shipping

- Pipelines

- Priority Area Pipelines
% Reservation Area Pipelines

Submarine Cables

Gate (Details A-C)

Research

N Reservation Area Research

Energy

- Priority Areas for Offshore Wind Energy

T R RACRE 05 % 2 -k 2 K (BSH)(2015)
B 6~ A s 4w 5 A (BEZ)4 % 5 )

'EEZ &5 # :33,100 km® #* ;% EEZ : 28,600 km’ (86%) ~ i# % ;% EEZ : 4,500 km’ (14%)
RE I RAIMSP)F 540k 5 2009 £ 9 0~ Bechis B 2009 & 12
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D

W%#h*ﬁ%ﬁﬁﬂﬁﬁ#ﬁ%ﬁ%ﬁ%

2006 # o B 2R frd O 40 B A #H K S ‘%Li'J 4v i# ;% (The Infrastructure Planning
Acceleration Act, IPAA) > .2 % 4 @ §5 % ¥i& F 7 (Transmission System Operator ' F
MATSOs)F HA+EE AR F 0 Phy T L (L2015 &£ Ao d 1 ok ) @ &5
= AAld 75 TSOs & fo A 4 o

#H TSOs 23 ZRFREEFARSS HRKE, o724 PR

R AR L AR SR T A BT EFRL AR S B R R
ga5i-®"T4L7 3B E L4 H(a hen-egg problem) | % 48 - 2009 & 10 * - FRp
¢ % (Bundesnetztagentur nationale Regulierungsbehorde, ™ f§ £ BNetzA)#& &1 7 = 3~
% i (Position Paper) » % 7 7 TSOs 57 OWPs & % £ 4% » ff i 4o ¢

L m2nie s 5 (BNetzA) 5 RJZHLA B % & PRI - 4 845

2. R % (Project Developers, 11 f - PDs)# 41 &3 4 ¥ Fendk i 18 £ L8 ix

%5 TSOs § &4 B 2 N B B K3 T 2 TEd H R Ae s

3, HPEIMRLEAZBIRRI -

CICh Y f{ﬁffﬁé&é%«ﬂ% » 4rig (7 TSOs 2 PDs e ig g F 9 MIRFIH o i1 &
F15 2012 2 2013 #FF > AR  E Y FEERE ko L @ ,E,%:,g;%_* 142 A

#Fa‘iﬁ*ﬂ LR o B AR PRI T R R o FI2 > TSOs ks~ T A~ A A
LG FRG VAR T o o0 R B R RR LTS o F - 26 AR
ﬁﬂ’BMmAﬁwﬁIDsa&Jmé%vukvﬁmrmﬁ PR R BTG
TEY T ARG TSOs FRIEELIBUEE ® EREFSRZ IR YT A FH
2 dote o0 > Tt “;‘_/t.:}E% Zd PDs p 75z °

2011 & 11 % » § F58 % ﬁi: A F 1 42 Tennet 2 2 0 B & o 45 B B 2R 5 Fr
3% & (Brandbrief) » 3P S¥ P NIRFE 0 20 B H T eIEsR L] 0 {350 B RRAE
B E 2012 & 1 % é_m}lﬁlaﬁ‘. Ah it 2 £ € (Stiftung Offshore-Windenergie) % # = >
B2 $R A2 vE e K mHE RR AR T BB AR T H RAG
Beschleunigung) | 7## » &% 7 /28 i I B & @B nfzidls &

I BTzl BT edmie X hich izl

2 %Wﬁ © A AL D H T T LSRR

3 4+ TSOs m.faﬁélﬁg_wﬁy;ld_% [ = N & R M S

4, XA R FFER KSR TLX 2

5. % F# 4 EnWG /2 section 17 paragraph % 373 % o

f M4eig G AR 7 A 3 (AG Beschleunigung) ; 1 1%/ 2 & 3% {5 > 2012 1 2013
ERF O ARERESAEN AL £FEWG B3R % > A 4HE D F I
(Offshore—Haftungsumlage)4c ARG 52013 F EnWG B3z r g e RER
E I
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HEHEA £ AR

TSOs%”ﬂﬁf‘#Tﬁiﬁ%‘?"ﬁ%}”' SRAEL FEFZ B S PARFTA A
%]f%%% »PDs @0 8 FIT § * % 50 90%Y i+ » e 5 g 355 &3 5 )
17.5~110 F g o~ ¥t > TSOs 5 Flsd ez Frue g4 § xR

0.25 @‘A\hﬂ“lrﬁcﬁm (ARB- FHARINARILE R 005 FA ) e
2, #FXARAFZFY/RATRIRBERIELAR

ZrfARhALR R QAR PHE CP R LR & B RS
W3 ek Y A RGP AR FHFE L R LR RAE 2 k2 5 (BSH)
BRI 5 (BNetA) - B B4 & R34

# 2~ BSH ¥ BNetA 2z ¢+ £ iz 5%

BEE e B4 pan
s+ ﬁ]%zgg ° g ‘%{_ /f} /iz Fé&#ﬁ‘%(ONP)
2}5/}4;;’ o PERHBH
BSH) 7 |e 2 BNetA ~ BMU ~ i 3 = JoirH =2 e 235 & g ot
TREFEALTZMRF  THFRE - ¥R HE)
A L |e mrAHL BT B RE(NEP - ONP
gRmag |1 O TEEE A :
2 K (BNetA) - . . v e s
* P LTSOs eh1 A2t F 4 > %5 BB 1E iRy

AEZENY /AT IARERELAR

/\ r}%ﬂ&iﬁ

[ esH-Bren J> seRsRfIBrEaERnE |

> EFlEEREBNetA - BSHEREERE

ERREE

> SERRIBEEERESNE  IF

‘ TS0s SAEEEREEEEIE

e —

[ } EBSHIZH 2020440 WPs B 5
=3

?’}'j\)ﬁ’l *\Fiﬁff"
(2) WKRAEAR F FRB GRPF ALY

AR B g1 AERATH dhit T3 g 9 BB 6 W RALA R H
b B e BHINFCRRS REFIHE ¢ sl £ 2004 £ E 24 iR 4 ¢ (BEG
2014) > T2 Bfh 4 OFRPARE 0 2020 £ F ARd 10GW T2 2 6.5GW > 2030 &
P id 25GW T 2 & 15GW -

Niklas Anzinger and Genia Kostka(2015)# 3 2 3> 1¢ = fR ML AL b 248 7 242 L o0
IEMEFE Tt EEEF LR o FE T T RE:
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J4 3 Wit 17 TSOs f 7 6 Tedls PDs s F peffs L 23R 271 72— o

2. FEBAEY BT ALRBOBEIFTE T 2R %G

G F TSO R &= 30 B gt fth & f1 (T2 RAF F1 B EL T 50 B
TR e A& RFIEFIZARS - TAvpt S QPSR Eﬁ(DC)m'?%#ﬁvo
3. EE4BALEH

By (EREARLIEL 0 F A R T ALY N ERMA G RERE T2 RT
o bldrd B EEFEL Y .s;;fﬁfia‘;% PP pE > Fla Rt AN o i PP TR
PRH ANRZIRE A FT G ERPF RTINS R ERL AU F o
4. HAEAFXRG/EPERMETE T B

2008 & 2012 #HF » ki s AR UG EE RETRALTALEFER
B0 TR Lté%'t«siﬂ r};_ﬁ © SR o
5. FRREURFEFFIMBE%

Tennet P # 3 £ 7 KE 2 8 7IGW chii 142 > Rp H L F &G a7 22
3.8GW - w it ¢ % g‘v’ﬁfrﬂ,iqfiffé AR A ARG RELTL S AEEe

FHArit > AR A_DPs ok HaEid 148 0 A _TSOs enh 148 L3 kp

B~ A ﬁ'—ﬁ%éé Hirm BB FNEFRE NV A ERE BRFESL FRE
LD PAF o w BEF|EAE S o @ TSOs 22 PDs e hb 3B 3 iz crdg £ 7 % 0
% EnWG %> w A AR B 7 * GEP: BAF) > F R TIE 025 %A 0 40

‘ Forgone revenue

Cost overruns for
park construction &
installation

Cost overruns

. for grid
construction

¥ | Financial risk

allocation

Supply Chain Technology
Risk Risk

4mm Pays for ...

Time Delays Affect Wind
Park Development

78 % R Hertie School of Governance(2015)
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