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FIGURE 37. Wind Power Offshore Global Capacity by Region, 2008-2018
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Source: See endnote 104 for this section.

HE#) REN21 “Renewables 2019 Global Status Report” Figure 37 (2019468)
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HEB8) GWEC “Global Wind Report 2018” (201944H8)
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BEILKGWECDIREZENS, 2017~2018FDFMEABLRETHIBEE(COVT, HlgRIOAERZ2R 1R,
&1 F LEDFEEBOHIERVERIDEARIE(GWEC)

() 2017 2018

(MW) FTRREAE RET FTREA S RET
ait/Rst 4,472 18,658 4,496 23,140
R 3,196 15,630 2,661 18,278
5 1,715 6,651 1,312 7,963
RAY 1,253 5,411 969 6,380
NIVF— 165 877 309 1,186
FI—Y 0 1,268 61 1,329
A35>4 0 1,118 0 1,118
Z0Ath 63 305 0 302
PSP ARF* 1,276 2,998 1,835 4,832
thE 1,161 2,788 1,800 4,588
FE[E 3 38 35 73
ZOAth 112 172 0 171
| & 3 0 30 0 30
KE 0 30 0 30

H88) GWEC “Global Wind Report 2018” (2019448)
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Figure 14.3 = Offshore wind installed capacity and share of eleciricity supply
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Most leading countries in offshore wind are in Europe, led by the United Kingdom,
though China has quickly joined the top-three and is gaining momenfum

H#8) IEA “World Energy Outlook 2019” Figure 14.3 (20194118)
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IEA WEO 201905, FZEE(CHII5:F LRNDREBOBRBZRZR2RT . WINHE2030FFTICIOGWEL EOEBAR
18T CVWBETHD . ROENDAYAHBIEI RN THD . EUNNEREOBZEZENESL2030FF TIC65GWHS85GWE
12%. PEIEIE+=/R5NEF5TE | (CEDE, 2020FFTICSGWTHD. KETIE. BMNBATHEIZRZERELTHD. BN
DRURBHERRIBUICOBNOTVD, 1> R-5EBE - BB LE LHNRBRZIBITTCLSIH. BARPHIFIZE0CZOMOE FIFE

OF_ERADFEEORFECHIITTEEZDIODOREE THD.

[_I.IJIJI

&2 2030F£TIC10GWLL LB A ZB 59 i - ElDBERERR (IEA)

sy, =l BERBIR

R 20304EF TIC 65-85 GW

thE 2020FFFTIC 5 GW (EEEARIEIE10 GW)
KE 20304EFTTIC 22 GW

1R 20224EFTIC 5 GW, 20304FFTIC 30 GW
a3 20254 FTIC 5.5 GW, 20305FFTIlc 10 GW
LE{ES 20304EFTIC 12 GW

H81) IEA “World Energy Outlook 2019” Table 14.3 (2019%118)
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IEA WEO 2019 15, EUNNEE®F ERDEAILKICE I SBRBIFEZR3ICTRT

DEARBEL (BUNOEERELR : IEA) 131 E- D
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[_I.IJIJI

&3 BINFEOF LEENEACEIIBEREER (IEA)

Ed| BUGR BiR
R[E BAFEF LRNEEFREDSE (UK Offshore Wind Sector Deal) 20304 FTlCc =mA30 GW 2019
RAY BATgEIRILF—IE (The Renewable Energies Act) 20304 %TIC 15-20 GW 2017
A3>4 ¥ EFRADIFRIINF—O-RIYT  (The Offshore Wind Energy Roadmap)  20304EE TIC 11.5 GW 2017
TN IXIF-BE (Energy Agreement) 2030£FTIC 5.3 GW 2019
M—3>R ERIRINF—-STARSTE &=) (Draft National Energy and Climate Plan) 20308 F Tlc & K5 GW 2018
I35 BEETIRIF—5TE (Multi-Annual Energy Plan) 20282 FTICc 4.7-5.2 GW 2019
N)LF— EZRIRINF— - KARETIE (%) (Draft National Energy and Climate Plan) 20308 £ TIC 4 GW 2019
PAILSOR  SURZEEN)>3>T522019  (Climate Action Plan 2019) 2030%%TIC 3.5 GW 2019
A5V7 EZRIRINF—-TARETE (%) (Draft National Energy and Climate Plan) 20304EF Tl 0.9 GW 2018

HE8) IEA “World Energy Outlook 2019” Table 14.4 (2019%118)
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F RN RET DAREZMNOBERBEIR. BSROEF IO ERIERRTIEZ TRICORT
=4 REIRMOFE LEDEBACEIIBERER (IEA)

[_I.IJIJI

:_'L—H—/] 4;“95?% /57‘—3/\‘/70-]51:7_-»{— (Climate Leadership and Protection Act) 2035$§_6(: 9 GW 2019

NHF1-tyy  IU-2IRA—HEEE (Act to Advance Clean Energy, 20355 FTIC 3.2 GW 2016
IR F—ZHR(CHEEE Act to Promote Energy Diversity)

“1—Sv—>— FLRODEBERFEE (Offshore Wind Economic Development Act) 2030&EFTI(C 3.5 GW 2018

JdRXFhy b FERADIRIVF-DFDBEIC  (Act Concerning the Procurement of Energy  2030FEFX TIC 2 GW 2019
55]3(79;%@ Derived from Offshore Wind)

=7 Ir—SZ IR+ - (Virginia Energy Plan) 2028FFTlc 2 GW 2018

X)-32R I)->IXINF-FERE (Clean Energy Jobs Act) 2030£FTIC1.2 GW 2019

O—R7A5YR  20F9)—>IRIE—-BFZE (20 Clean Energy Goal) 2025%FFTIC 1 GW 2019

B AKOKER SEEMREERR (PTC) (Production Tax Credit) $0.009-0.023/kWh* 1992
e EmEEZERR (ITC) (Investment Tax Credit) 12-189* * 2002

x) PTC : EEOIZEMREEIANDRERBOREBECLNEDSND, * *) ITC : 20204 LUFT [T ERIAU BN ITCOXTRER D,
H#8) IEA “World Energy Outlook 2019” Table 14.6 (20194118)
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Figure 19: Offshore wind power deployment would grow gradually to nearly 1 000 GW of total installed
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Source: Historical values based on IRENA's renewable capacity statistics (IRENA, 2019d), future projections based on IRENA's analysis (IRENA, 2019a). Hjﬂﬂ) IRE NA FUtu re Of W I nd Flg ure 1 9 (20 1 9£E 1 OH )
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Figure 14.12 =~ Installed capacity of offshore wind by region and scenario
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HE8) IEA “World Energy Outlook 2019” Figure 14.12 (2019%118)
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6 RUMHCHITEE L ADREBEND2030ERU2050FEAMIITEA B(IRENA)

Figure 20: Asia would dominate global offshore wind power installations by 2050, followed by Europe and
North America.
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The designations employed and the presentation of material herein do not imply the expression of any opinion on the part of IRENA concerning the legal
status of any region, country, territory, city or area or of its authorities, or concerning the delimitation of frontiers or boundaries.
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Source: Historical values based on IRENA's renewable capacity statistics (IRENA, 2019d), and future projections based on IRENA analysis (IRENA, 2019a). Hj i \) IRE NA FUtU re Of W I nd Flg ure 20 (20 1 9£E 1 Oﬁ )
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DEAREL (BRM - WindEurOPE) %} BRI F-HE

" 7 BRMN T3 _ERAIREX20504FIC450GWiE A 3 3BOPER (WindEurope)

WindEurope (BRMNDEIESEEKR, IHEWEA) (&, [2050F(3F LESD
FEEORBEAE450GW [EVSEIFZBITCWS, U BRMNICHIFS2050
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83GW - RPEF85GWTEETT380GWERD, BIRED#I80% LD, wAEH
1E(35176,000km2THD, LEFBIEDNDIH2.8%HZ TH D,

#RESZE “Our Energy, Our Future”Tld. L FOLIIGREREN TS,

« FAFEIANMIDOWT(E., BEFIBICHIBENEVEARTE T SE. 380GWDS5248GW (&
€50/MWhELTFEVWSIEREIIKLILCOE(Levelized Cost Of Electricity. 19%{LREIR
fili) TEEFZEIEETHD,

- IR - iofR - EEMFZERBUILISSEICE. BFEDOLCOETEE TERD(E112GWD
HICEBFED. BiBERMERICAII T, BIROEEF AR I 2ENDD.

- IREOFMEAFRRIIGCWIZE THAN. 2050F DEHRRERICEITTIE2020F B F
FTIC7GW/EZTIEINEE, S5(C2030FELUBFIZ20GW/EASIE_EIFRIFNIEERSREL,

« MIAT. ##F_L-EEHIOXEBHFDIEENKRDHOSNDN, ERREIDEZIICED. BEDENEST
92\ ATV REIDF RN FEEFIZIEHEL . JF _ EXERE XY 18U TRIBOB R FI A
ZHBRETHD.

Hi8#) WindEurope “Our Energy, Our Future” Figure A (2019411H)
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Hi8#1) Business Network for Offshore Wind “U.S. Offshore Wind Market” (2018%F)
Ocean News & Technology “US Offshore Wind Discussion at the Global Wind Summit in Germany”

(201859AH21H) https://www.oceannews.com/news/energy/us-offshore-wind-discussion-at-the-global-

wind-summit-in-germany h'5k#k
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FIGURE 1. CHINA’S OFFSHORE

WIND AMBITION hE(L, B8+ =/R5hEETH |(CELDE. 2020FEFTIC
. SGWOEAERIIAL10GW AR PE S 3 EEEBIFTL3.

72.95GW

win yroved
Ry nationa
roment )

IEA WEO 201901 ARIIEKR>FUAITIE, 2019FH5
2030FFCTOM. BFFITI3.5GWIEEDEAZ. [FFika]
BERFFRFUAITIBEFOSGWU EOBEAZFRILT
WD COTFAICINIE 2030FICERETEAEN40GW ~
50 GWHBICET DEICTED. 2030F LRI ARIRS T
UZA ITEEBEFII6GWEE, [FitrlseRRFE> FTIAITE
BEFIII0GWEBHIEAINDLL TS,

BE. 2019F(CHREERFEENFEZES(NDRC)(F.
AMERZR 545, F LRDFEEBEO IFEEDFHF AL
NZERRA I3 L RD TS,

HE8) IEA “World Energy Outlook 2019” (2019€118)
KonH#) Energy Industries Council “China and Taiwan delivering on Eastern

promise” (2017810A) https://energyfocus.the-
§ Source:The EICusing information from China Three Gorges Corporation e, com/renewables/feature/china-and-taiwan-delivering-eastern-promise
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B10 8Z0F FRNFEEIOC 1 MNEFERE

&Iﬁ
— 350 M\V
378 MW

BERBEEB(MOEA, Ministry Of Economic Affairs)(d.

" 2018F4H30HIC7HDOBESH(CTUT. 104FhDEF LA
A NEBFORFEEEROE, TUTRICHBE. EALH2,400
“ MW (62.6%) CAtE_EED, £\ TEHH708 MW(18.4%).

LAl k%ﬂ:i;%iﬂs \
— &% EEN378 MW(9.9%). #KEH350 MW(9.1%)ERHTLB,
Kiz{bBEmna | O
ek ZD&. BEBATHIS. 2019FDFITICLZERUMIEZ T 7.
- B R(CHIPRZ SR D RN RSNz, BEEFORF(CLD
Cmm BAISNIHER, RHEH0ICEIfiiE%5.8498NTD/kWhh'5
T 5.5160NTD/kWhA5.71% T Iffz. iz, BEREfE%4,200
BFBICHIEL. ZNEBZIEHBE1325%5]E. 25(24,5000F R
300 MW BRI EE50%5| &80,
i Hi8E) SEEEL (MOEA) —1-XUU—Z (201847H4H)
, https: //www moea.gov.tw/MNS/english/news/News.aspx?kind=6&menu_id=1
— 76&news_id=79434 INC (2019438 18H)
= mjﬁfw | https://www.moea.gov.tw/Mns/english/news/News.aspx?kind=6&menu_id=1

76&news_id=83360

KntE) offshore Wind.biz “Taiwan Selects Eleven Offshore Wind Projects” (2018%4H30H)
https://www.offshorewind.biz/2018/04/30/taiwan-selects-eleven-offshore-wind-projects/




3-1F EREADFEEDIAL (LCOE : IRENA)

11 3F ERADFEED2030FFTRU20505FAMIFTZLCOE(IRENA)

Figure 24: By 2050, the LCOE wind would be competitive, reaching lower fossil fuel ranges.
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Source: Historical data based on IRENA (2019c¢), and future projections based on IRENA's forthcoming report Solar and wind cost reduction potential to

2030 in the G20 countries (IRENA, n.d.)
HB8) IRENA “Future of Wind” Figure 24 (20194108)

IRENADO#RESE (BIH) H5S. 2010~
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0.127 USD/kWhT&bh. 20104F(CEEN
20% LA AT UTZ.

2030FF CICFEHRBDE T HRIAFN,
0.05 USD/kWh~0.09 USD/kWhdOL >
SERD, 2050FF TIC(E0.03 USD/kWh~
0.07 USD/KWhOL > 2(l73%.

75 AEBRRARHCLHFEEBDLCOE(L0.05
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* EENREBIHEINEF AT I HILLL,
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Figure: Offshore wind tender prices =R 12105
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Source: Guidehouse analysis

H#) Guidehouse “Dutch Offshore Wind Market Update 2019” (201949H30H)
https://guidehouse.com/-/media/www/site/downloads/energy/2019/navigant-dutch-
offshore-wind-market-update-2019.pdf
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Figure 14.4 = Evolution of the largest commercially available wind turbines
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Technology advances enabled offshore wind turbines to become much bigger
in just a few years and are supporting ongoing increases in scale

i 81) IEA “World Energy Outlook 2019” Figure 14.4 (20194118)
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Figure 23: The global weighted average capacity factor for offshore wind has increased 8 percentage points
since 2010, to 43%, and upcoming projects would have capacity factors up to 58% in 2030 and 60%
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Source: Historical data based on IRENA (2019¢), and future projections based on IRENA's forthcoming report Solar and wind cost reduction potential to
2030 in the G20 countries (IRENA, n.d.).
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Figure 14.5 = Indicative annual capacity factors by technology and region
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Offshore wind offers similar capacity factors to efficient gas-fired power plants
in several regions, with levels well above those for other variable renewables

H ) IEA “World Energy Outlook 2019” Figure 14.5 (2019%11H)
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17 ZEEOLeasina RoundDZ&(The Crown Estate) RECHITDIFELBDFEEDAILDIS,
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2030 L _ —
Since signing the UK's first ever offshore wind lease in e jw (CBFBI—ILIEThe Crown Estate (U5
2000, we have managed multiple rounds of offshore me#i:ﬁ?ﬂ?;iﬁ?;f:n - Ny T AT — |\) (Zdh E HENTLE, 5-:\|':- i=

wind leasing including project extensions opportunities,

designed to ensure a proportionate and responsible ooz i B BAOFREICEAUT., BigzEE I 3EF (&
release of seabed rights. An overview of this leasing Mgpercentaithe I R4 (2019~) NN . e .
activity is illustrated here. s Gl simate e 70 SRICREUVEBIEE AL TS EETE

electricity generation A hﬂR%jj 0337_35 ‘3
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Leasing Round 1 Leasing Round 2 Leasing Round 3 Leasing Round 4 ;’j’ S— 7c; . T
Testing the technology First projects at commercial scale Transformative growth Core energy technology 50 § ﬂ IEI 0) D tx ( j: Lea S | n g RO U n d t [H: ( j:
A demonstration leasing round, Saw the UK’s first commercial-scale Brought large scale development, playing a Building on significant cost g N fE x AZ. = S R RV b—ﬁ
designed to provide prospective offshore wind projects, playing a transformational role in industrialising the UK offshore reduction, offshore wind - ‘g n( EF) D \ 2 0 O 1 L B—EF 3 IE' O) W) Ij 4 hb\%
developers with the opportunity to critical role in validating the role the wind sector. Rights to over 32 GW of capacity is recognised as having a 0 %
gain technological, economic and technology could play in the nation’s were awarded across nine zones. To date, 24 GW central role to play in the UK's = én EET:E 4 IEI E % ;ﬁﬁ I:I:l _C\ @ 5
environ‘;r}ental eTperlise in UK wafters. electricity mfarkeL Under this round, of projectsf frcr)‘m Round 3 are Ibeing developed, a clean energy transition, N o
It catered for small scale projects of up over 7 GW of capacity was awarded. number of which are currently under construction or in 30 —_— N FR —— — g\ s =rn
to 30 turbines. A total of 18 sites were operation. The Crown Estate invested over £80 million % % x “-:\F_- ’ l =
awarded, representingfa combined 5 'j \/ |\2 (2 O O 3) in Rolund 3, co-funding investment cfapital with 7 Ij - |\0)£Lt 9& (ha-) (Ij-% 4 J: E jj ax
capacity of over 1 GW. developers and delivering a range of enabling actions. 50 4-'+ =] = 0) }E *57 1 7 ( —
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Blyth 2070 Project Test & Demonstration 2017 Project Extensions Round 2 ( 2 0 O 3£E) (j:ﬁ::ﬁﬁﬁ %E*EO)%%}J @%{q:t

UK's first offshore Extensions Round Leasing Round

widtabines wind rojectextenslons coporunt ULCT7GWEL EOBEENE LNz, UK

through which, 2.8 GW of new

JokL G0 e 3 (20104F) Tl AMMBERAFCLZH L
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Hi#8) Crown Estate “Information Memorandum Introducing Offshore Wind Leasing Round 4” (2019491) BLFEBDESCNDBATEEELL,
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[X18 HEDLeasing Round 4D3xZRIVUY(The Crown Estate)

IR7E(X. Leasing Round 4 (20194
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The four Bidding Areas are:

Bidding Area |

Dogger Bank
Comprising the Dogger Bank region.

Eastern Regions

Comprising the Southern Nerth Sea
region, the eastern part of The Wash
region, and the East Anglia region.

Bidding Area 3

South East
Comprising the South East region.

Bidding Area 4

Northern Wales and Irish Sea
Comprising the North Wales region,
The Irish Sea region, and the northern
part of the Anglesey region.

— Territorial Waters Limit
--- UK Continental Shelf

1

H#8) Crown Estate “Information Memorandum Introducing Offshore Wind Leasing Round 4” (2019498)
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Hollandse Kust (west) @
1,400 MW /
tender 2021

Hollandse Kust (noord) @
700 MW
tender 2019

Hollandse Kust (zuid) @

Luchterduinen 129 MW
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ASACHBIBFELRADFREOTY S ARODAILICDOWVWT, BUFHEREAS S
%5 (Netherlands Enterprise Agency : NEA) OARIE#R%ZT(CEEHD,

Netherlands Offshore Wind Energy Act (Wet Wind op Zee)DE1Z{E
(2023FFTICBAIR1I6% NS ET DL, iF LREANDFEEZ2015FE152019
FDS5EFRIC3. 5GWEALSERIFNERSRVETERICRS,

#IE (20154F) HSEIE (20184F) FTHAEIE. 2T350MW x 24FRICL
600, LUTFOENFERRIVEEENEILL TS, 2R Z#EH T, SE05[0]
B(d—1EICLiEBONE(E19).,

1. Borssele Site I and II 2015: @rsted, 752 MW

2. Borssele Site IIT and IV 2016: Blauwwind, 731,5 MW

3. Hollandse Kust (zuid) Site I and II 2017: Vattenfall, 760 MW
4. Hollandse Kust (zuid) Site IIT and IV 2018: Vattenfall, 760 MW
5. Hollandse Kust (noord) 2019: (Tender), 700MW

19 A5 9Dt> MILARDEE, (Netherland Enterprise Agency)
H#) Netherlands Enterprise Agency "Hollandse Kust (noord) Wind Farm Zone” (20194108)
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