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¥ < 1% & (Abstract)
Global Wind Energy Council (GWEC) published the 16th annual
report on the status of the global wind market in March, 2021. With
93 GW of new wind energy installed, 2020 was the best year in
history for the global wind industry. 86.9 GW was installed in the
onshore market and the other in the offshore market. China and
USA remained the largest onshore markets and China, Netherlands
and Belgium remained the largest offshore markets with new
capacity respectively. This report indicates wind energy’s role on the
road to net zero emissions: (1) The wind energy must cooperate with
other renewable energy and energy storage industries to design
specific net-zero-emission solutions, (2) New technical solutions like
Power-to-X and green hydrogen with increased focus on value as
growth opportunity for wind energy, (3) A full lifecycle assessment
captures the emissions from a wind project, across manufacturing,
transport, installation and decommissioning stages. It also shows the
market outlook for the global wind industry is positive. GWEC
believed that over the next five years, 469 GW of new capacity will
be added until 2025. This report also indicates main key market
growth driver in the next five years from government policy
supports such as Feed-in-Tariff (FiT), Production Tax Credit (PTC),
Auctions/Tenders, Green Certifications, and National or state-level

renewable energy targets.

Keywords: Net zero emissions, Market value, Business model
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2100 Warming projections

Emissions and expected warming based on pledges and current policies

Global greenhouse gas emissions GtCO,e / year
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Source: Climate Action Tracker, December 2020.
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Annual wind installations must increase dramatically to reach net zero by 2050
New global wind installations (GW|)

{3 Total New Wind Installations Required Under IEA’s NZE2050 Scenario /280
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® Offshore Wind
® Onshore Wind

CAGR +17%

93 88
60 I I

2019 2020* 2021* 2022 2023 2024 2025 2026 2027 2028 2029 2030

Source: GWEC Market Intelligence; IEA World Energy Outlook {2020), volume in 2022-2024 and 2026-2029 are estimates

W2 56 2050 2 FR%FRTH> ERARTEEFEH B [2

2. RRAEFE IOV [FHEMFEAL S X - Power-to-X 2% ¢ & it

IRENA e “;% B B #E ¥ (Deeper Decarbonisation Perspective)” 3F



2 ¢ prit 2060 £ F IR Y fors s o 45 418 2016 £ 3] 2050 £ H#HE L 2
we R G R FE 38 “ifu(ii)aﬁ:%ﬂ:};\ Fen= i) 27 7V E Ak b
T %?%%ﬁﬁﬁ<mpﬁﬁﬂﬁﬁﬁ%>o%%ﬁ%ﬁﬁﬁ
ARAFEARNE SRR AAE LA RR BE{ L] ELERSEF D
FirdeiE e ~ T X (Power-to-X){r.% & (Green hydrogen) & # {7 {4 fiz &>
EFRERE RO 20 S FH AR A AR FY b F e
s R FREER AR B AR RIIT RT [ G ook B
BERL20R - E T R ERTF R fe AR AT RB AT &
BEFIFAET RS > FNB A AFARRE - VA Rl Al
¥ E Ry AEL NG T X (Power-to-X){r 4 & (Green hydrogen):#--&_
B TR A & o

~

Power-to-X P w0 FA%305 EAIF7F * 2 B L b s fRii> %07
Beh e B2 - fAaRfo/ FTREfRAS ZAPEE OREH TR TR AN
ﬁéw&%g,%%?uﬁy%%ﬂwﬁ%%i%w et bldod
Fhi A2 AT A VNRENE FITE I EL AERART BB (R
PEABFATAMCER) Ay ez § R f R B
%ﬁ"@,’fﬁ‘ﬂ&rlﬁ o~ T~ e Jredg Pk (Power-to-Liquid Fuels) s » ¥ 1
HERARETHES > B vl A2 £ (Power to-Heat)» & %7 5| @ 5 &
PR ET AT ERER D XA EAE L Ha &R (Power-to-Heat
and Power-to-Power ) - 1295 IEA g@; » T AP GLE TR - F (L BRI iT
40% > d R 2 R RF R AR 5o S E TR 0 E j? F ik 23
AP it - X o2 A Kk 10% 0 Power-to-X f#4> kB 5§ #ac b
TR E RN A H T e SE BB AT SR
Wiz ® "o F T FERIMETIREY

IR

T RGP R EREAMR LT é,_gg’gigl clER P L7
PeAL e o iw ok i1 RRARME R 0 &
R4 s T UG };E'J’frj‘ ’;—,J‘/" DN AT f’m%ﬁg ,q‘ﬁx\%s_}\ sy @ od _“11_

10



BPHRMEWE T 2020 EA IV 33 BRRE SHFF AL ALK R
?iﬁ‘%’?%ﬁﬁﬁigﬁiiuﬁvﬂﬁKMZMOﬁ 7] 40
GW ths & T EE 38 - #i itdie § X017 & £ M £ fri2
o d o EREEY TVREGE L LR SAREINE > TRF TR
T i 4

FaRMLRLE

FL(T %) 2 & D end F fL5 & & > 11 Carbon Brief 45 134 & &
4R A E AR 83 MEEC F LR B o RSB EIEE (CCS)
PP eLANTL gL 2RI RY L IARTS RET

frd A end o & d ket PR AR A Bt S A R E AR 0 2019 £
$d A F 2 AAE T 250 20 450 £ A2 o ipa BB TR
ko A PR EEFI2E AT A RETERRL A RS
ia6i£ﬁﬁﬁ&iﬁioﬁﬁﬂa\¢$%<iﬁ*%*>%“zwo

FoOPRAAEF AN o ad

o
hasy
=
o

EFARZGE DX AT i €T % 309 FERIEAANT LA N RS AT
{rd 2 At 0 @ IRENA 4 xi‘%ilm&*" SR fo g A e
T F AR Y ST R TR D RS 2030 £ IS 40% - 4

A&iﬁﬂﬁﬁ%%ﬁu?m?ﬁimﬁi%@jﬁ%iﬁﬁm?Fﬁ
IMEIR > NI A BEE T hEL R AR 4 4 1M
A

A

8 & ¢ 3=it = A (LCOE) " ™ 67% r4 ¥ 3f3h3] 2030 #35i = AL T
o s - o Fp o AT GW ah TR EEA AL L AP E ST
2030 # PP L 27 i 02020 £ F BOGW %4 341 aid
@Y ARG T B R RARGERE F AL VA HUETH

35%?]?,“ R A2 F - I { B AHIT AL ZTEES A %a ko

P HIIPAFREY LR R AWFE T F RO R LR AR



%uiadﬁz CHBPEAETEFF TR e ARG 20 TP R g
A REHAREAR b /B R ERY A AT ETFRE D
Eﬁ"’.‘_"aﬂb/})—?lﬁ]lpk ’é"y\'a')l?%o
21-8B¢ 2 AR¥Eyrd
4 LA e 7w E B R®
Asian iR 2027-2028 R34+ 16 GW e
Renewable EER T4 10 GW
Energy Hub s kT A %
(14GW) _1 » B oav gt 1_‘4\2 LRl
RN IR A 25
oo
NortH2 (at least Vel 2040 Z=>d AR THE
10GW) (IGW by 2027, 4GW | 7 4 » 7 7 {57 7 4
by 2030) 5 2021 £ ¢ # %
AquaVventus it & 2035 WAL H A o gt
(10GW) (30MW by 2025, 4 2020 £ E ¢ o
5GW by 2030) -
Murchison ph 2028 it qﬂ WE K- F PR
Renewable Tict B ;b - @‘ﬁg]
Hydrogen J;Lju AR EF o
Project (5GW) ﬁkg T S
§ 8t g s
x4 E): SR iE
Beijing LS| 2021 i R R T o IR
Jingneng Inner A ARG F 0 haE
Mongolia 2 v
(5GW)
Helios Green VBB 2025 MR F A E o 3t
Fuels Project F A 4 2020 &£ & ¢ o
(4GW) #
Greater &g 2030 AR TL A
Copenhagen (I0OMW pilotassoon | & » & 4ig 77 (744
(1.3GW) as 2023, 250MW by | = T P 2021
2027) ERR S
Fuel Cells and B 2021-2024 R AAR T A

Hydrogen 2

12




ot RN P

Undertaking(FC FEEy
H2-JU)
'Deep Purple’ PR 2021-2023 #2021 F KB e
Seabed =R
Hydrogen
Storage Pilot
Vind@ 2% 2030 R AL LA hek R

3GW B ah 75 A X
a4 10 GW 34
AR P LN
Power-to-X 3k %

3. RFRRAFI Y

AFELEHS BRTEFERERE UL FAR A TR BAF
Fo 2t R E R P

)¢ K
e I iE Floh2fieRP 230 ddeip > ¥ B 2020 # 9
PESE R gt M L RRp L Fpr o PHRAL 2030 & - F iR

i pE E 0 P 2060 £ F A e 8L oy B TR P R
e T RAeR SR b SR A R RA R AR M5 2021 £ ¢ R
“La 77 R (2021-2025 £) B REBFIRED L AN RE BRI
oo R L R RFREPIFET RS PIES % blde s Y PR
P L - BES J#Ewémmw v P EET] 2025 EpEBR T RS
5 12GW - 3An T %% ’giziﬂ 15 GW -

LR RRE AP P AL T A% 400 R P 2020 £ 10
v R d1jE 2021 # 5] 2025 &ﬁ&ﬁwgﬁsr% 50 GW » j¢_ 2026 # & & 37
B % 60 GW ehp o 3F3- 51 2030 & ¢ A h 7 £ % 7 £ 42 800
GW - | 2060 &ifF| 3,000 GW > #F 4% ¢ o 2060 & 228 4 & Asc ¥ e
S Y e

13




2 p 4~

PR & AR 2020 &£ 10 7 ttmg—‘g':'xmfcﬁﬁ%c‘ Hp A
2050 & F ALY oo L ARV B ¥ el 1 ¥ il fo A o
THATRRFTREERTG IS SR AFLE TRET 43«;@7#?1%'”\:
BRRBIS T E e FER R ST PRSI R R o g n 14

B 4E AT 3 ﬁﬁap’ﬁmﬁﬁﬁﬁZ%OE@iﬁ%%?B%EN
22-24% > % % 3| 2050 #:F ¥ 50% o

212020 #x R TEEFER 4437 MW H ¢ 242 65 MW
GEEAR T ORI A EPAFREER P B MASBURfruEL £
TEBBARINTS Rk EFIACHREREER T YRR
E?F““%Jﬁ’? » FIEt o AR RS ARAR G BB S WL 2 ARzt
ForgRera FIca FLAARRE o FI o P A 2020 E A

M;;sh TEEHE B LT 2030 £EEAf LGWHAL T ES
FRIGEER T BME S EE S A % 2035 E3a0 AT ET] 89
pa/+ LB (PY/kwh) > T 2040 & %3 %% % €2 5] 30-45 GW 3 &

e dsid ) 60%:Hp B -

R 2020 £ 10 7 KEEF| 2050 £ F M R E-x o RL A 2019
EURE AN ME LT 2030 EL 2N RED T AR e 6.5% i 4
] 20% - ¥ 2040 & £ H{4c 7| 30-35% - : F Mg PR SRR TR T
P35 2025 #4- 2030 & A wiEF] 92GW - 16GW - H ¢ 12GW i
AR T 0 #2020 F 4 L5GW MER T 145MW AR T %
FEROSLPELFATY S -

S AT SRR Y 609 thE R in d Arrcitdl n AL A BB oR A
P A AR F A TET oS ST B YRR R T
2o B 5e en s L FC e T 3R 41 5] 2030 EaEw R b+ ch 8B2GW H
B2 d o @ ARG R b ol 2 RR R #E Te URA

14



W E e SRR SRR d VBN R T F Pl ML
iﬁ’%ﬁﬁﬂﬁﬁﬁéﬂﬁﬁga5J&ﬁﬁﬁ’éﬁ’ﬁﬁﬁ?4@
FEE LG EARREP RO Fdpe 0 I8 2020 £ 7 P FF A
Frb T ETE R PR A e A AR T B 0L
SRR UE S R b oa U Fa

o JFFAEERfRIFT RN RARTHES R FHREE
— U IRARFET ATF T HTET o

c HFNTMAAERIR fﬂ&,%ff&g~2mﬁﬁﬁﬂ

EREAL RS AR F R AT A 185 R A e L
2 - F PR R WA 1LT% RS AT AR AL
AR E I 2030 & B-H & A p g B 2005 & ek Togp b R i

IR

(]

33-35% > 4 iF— A A FER AP A e %I T FE AR

T A E MR TR AR A RP - 2022 & 1 4 iR
ABEEPEEF 175CGW-> H P & 32 60GW B h Toa 83 2021 & 2
"o R REEFE: 39CGW BRRT 4 B4 10.25% -

PR R A& A KRT ERLDP 2023 &£ Ve ﬁi@—l fe @ (inter-state
transmission, ISTS) {3 25 & DIHP 2 b & ~ = it foid o Hir s & 24535
%:}EL@%;\W’EPE;J(K= J 2030 = F I 450GW ehE £ 2 R P &
FEE o B¢ 245 1A0GW R TR ER > fed 504 3 Sfie~ T R7 % 1 B
AT RERFET LT E P IEER 2022 £ b i P T A
ER R FRUGHRIETERD ~ E P ok 3 Rl P

o

“&\

=



(EN

pan o FRGDER PR AL N B HRS hmmzd o kG o AT
FAOR 10 TR RGO - kg ARHF BRI AR S
(Executive Orders, EO) » fp#p & 2035 #F 37 4 "M F it » 2050 =&
FIHEFEHR2021 £ 1 % 27 p e EO 14008 ¢ fh— o4 (T E-EGER

BArH B LA Rt g o &g

o BIFETA frd R R EARZETHEL R ¢ (Council on
Environmental Quality, CEQ) ~ ¥ = {r % & % = % (Office of
Management and Budget, OMB) frH s 4 4] ¥ 20F 2 ¢ 4 {rd 4@
HEEWaL 0 0 h 2035 E2 wRFILG A NP RAL o T i # F R SR
R R S S BN B AR 10 & 0T 4 R R
(PPA) erie 4 > F15 = 5 #ich s fo~ B e PPA #pr3rg 20 £ -

e Xt friir;‘% REE 2 REE 4o posedt (Department of the
Interior, DOI) # g2 £ 3 = feiTia RS B R fodF v 42 5 > JUFE T8
gvg&iﬁﬁﬁﬁﬁﬁiﬁ%ﬂﬁo

. %Nﬂ%%%ﬁ%Iﬁﬁ%%%ﬁ%wﬂ%%ﬂﬁ%iﬁﬁ%mﬁg
KA BOF E R RP T AR K

. 7K$£@§%r#WTCEerOMBa&QLwﬁ
i)é"

L 82
/ﬁ’

o8 21 B AR ST
AR KB RAGT e YRR Mo 5%

N

-m}g, -%hy

#iﬁ%&%@%@ﬁﬁkﬁﬁﬁ’iW%&ﬁﬁ%%ﬁﬁi&@é
LEY ARTHET T70% fr 90% 0 ¢ H A L EFANAE BRY A
PR AR R AN R g FILE R (EY o

‘Aw
—
=M

(6) & K

2019 # > WA S - BHE* L3224 2o 20508 F 5 WEE

PR BB o 1T HF R ¥ B NDC & #1090 & 4p ot - 2030 &
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BEFHERLI SR 68% 5T IREFRICET EHT 4 AKX
,ga@r_"il‘;f;\?\ @Z]F"‘"ﬁ“‘}}; kA R §104GWF5£TJ{§/’”
Yah THRERE S

:_ﬁ‘g
g;*mﬂ?}
=l
%

2030 £ 3 1GW & "3 Ak = P & o

RIFERFOET TR AT HEFEI I FE T YPTF RS
B E o AP BAR TS R R R PR R A FRT R L AR

% > RenewableUK 3Tit® R & & 1 Ofgem #-j%  praciv 3 H g ehs
FARape o b (FERTLELY &K (Contracts for Difference, CfD)
Bl SR B R MR TG E & 2015 EAREey AR ey ¥
b EE KRR Sk Y €740 > B 2020 E 12 P B HFERE S X
RIEE Y > R84 | EFAERR 2R 2050 £ ERMESL T AL E
RiEF] 25-30GW » b 7 *:‘ejﬁ PIL s RRAc S 485 30GW 3 F 8+ 24>

aEL»ﬁnauDﬂamuﬂ%Xé:uGW

B Ak ¥R AR S R AR TR A g
FhTAESEL 2 FFENRAL T I AT F KT RBTL &

L P REREEAREFE YR R ERNREAER TS
QMWW’fﬂﬁﬁ1%NMM%éﬂ’#%maﬁﬁﬁﬁﬂﬁﬁﬁumﬂ»
AL Fc-2030 # 1GW p R 7 B F 1] 2030 # % %X 2GW: 3] 2050
£ OEE 0CGW IR EE R -
(7) = &

2 2L RN ORI RE E F BT 80% B P 50% kp B R
o vt 2 & > kT Wik o a2 22KED] 2025 £ L TR R F MR
%@ o> om 2020 £ @ ZLjx f‘j—#b AR 3 B ez (Low Emission
Development Strategy, LEDS) » 3% # % -k 2050 & F 32 Z a2 p £ >
RE|BALT R AL L N RER Zi » & 45k 2030 & F IR 30 GW £
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AR RS B B Y h204CGW R 2 icihe 7 144GW R i e 6
GW = e o
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§ORUE LA R A A

i

A Ft oo
AR R L RS R A Aoy 2 S AT IR
® AR 4 foBf L0 1> 2019 £ = o~ BE S TR (Integrated Resource
Plan, IRP)# » 383 2030 & % =& e 14.4 GW | &0 %4 % >t i3t 41378 % T
£ 50% fraXE FEG18% - p w0 & ok *&ilnjﬂL EAS
beE BAER LG 0 M IEAREH e E e hER] > 5 2050 & F IREF
ﬁﬁﬂﬁ’éfﬁﬁﬁékﬁﬁﬁ%%’ﬁﬁﬁiﬁﬁggﬁﬁ‘ﬁu?
WO HFLR R S FINFRTAIET JIERR -

FEALE X1 A % R
B b oaed i L &

4. 2R RFABPLEAEFRE

;“fT R AR R ERAE R AR AIFRS R frx A
spx%’**b"‘}ﬁfﬂ}‘%\;ifv’%“’“ PR EFEARBG RERRE T ELDER
WO N AR AFLAT IR EBNEBEE FHGS ) BTG F M
fe ARG ERMARINFTELANRLA  NAF LA KRR fop BT OF

FEREHT AR R 2T E AR R RO g

po2015 &% WLk A RARM s § PR R H 40 K
% IEA ¥ 330 2020 & 12 * chic IR AR B Y R
S0t 2019 ERHF N 2% 195 IEA 0 [2020 £ & R RE Y ] 3F
2PN E R R G DREL R A A ARk 2019 £ 4B R T

T F - Lt o %f’f{f{% g o>IReg L m/.w..-r_*} 8 b - gstE,“»\
‘{r’” 2 (CH4) Parei B ?r}; Jﬁ SRR foo 7B IR R

&mwaﬁg$&%~$ﬁﬂi%% CREINLE L

B F MBI RATIE 4 G RE RS T frR RF AP K1 E
S d ST E R o R R F BT T AR PO o 2 e
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B A#HXFEHE B 1xE dpdg@Y A RERS
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FoPdnh2 A TR BARE R R A EBEE MG T

19



Flr H L F a0 4 el ko FEa hES o

G R P e COVID-19 Z Fin (74 R hR B ~ AL § fo L AVR

CARKAR S T MR RF A AR AR EHERE o T oL
Groted (& 52 & F X RF o2 ) ;;_@;_—441%9\% mg\,)r; s
P o Ry o v uL#HFahEdt3 Kf HirfzAs % 3

@ﬁ%‘gﬁ?%##%ﬁ"%M%*”%Qﬁﬁﬁ¢:%4ﬁﬁfi

i e feb Fao s B AP AHAR TEE

5. b it 7k i

EF EPRARGREE G LR FE S T4 DT
FRACEARE S Flabh 1 £ BaGRE 0 A b A (7E A g RH
B KB I EESnFRT > { ZAE4 AERmpE e R
Mo iR ¢ ME SR AR IRETEME > b T FELEINE B G R
feiide ) PR URF ST T B B s SR
BARARTo-RIEE SR RRT FE 0 x BEay g - iﬁﬁi%] ~ K %‘Efr",% i~
bt 4 ¢ T E2RE -

KA GTH AL TP Xy kP e B TR A2
2016 # -2 MW [+ FE#i8 95 54 B 6 MW % FiEmis 95 7.8
B2 AT PR FRE - R B Wt AR R E
MR TAIP R E 5 90% oo (REAR T H RS E 9 7T0% (2
PTG L B KR ) o 3 NREL 45 1 b 4 4540 80% 4 b o dodk
WM frsEE v v iR S > 11-16% F_d Bk s I R A £ R

A o o S JE}*%’**’“E %ﬁvéé 25 £ 2 poaEpr T Ew
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Poc i AAMYEFL AT ARE A (e L EIEE {54 w e

7oL E TR 2050 ? ER @ fo > Science-Based Targets initiative
@Bﬂy115C}i?‘M PR s iR > 2 3 60 B R RS
PR 1200 32 pes @ A8 SBTI £ v b P m boar (TED IR
B 2o o0V dFEE B ek g0t p iR iR > 1345 Corporate Knights 2020 #
Zo@rsted fiE3 LAY KV ERPEOTESL DHE LA ORFTE
@ Iberdrola ~ Vestas ~ Siemens ~ Acciona~ ABB %k it &£ % A

6. %d fpitiEiERiEf

1T & MRS S (UNEP) B > £ 3 2020 & 12 ® %0k - 4 127
BRIRD Ad g 2% EF %P 0 127 FR
% 63% o @ 5L BB 2R 4] % (UNDP) 2020 & 1 “4
SRR E S0 BRRLEE R AT - L) 64% HgEini R
COVID-19 # > F i #it 4 LE 22k B & H® -
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o
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g
)

% ¥ 4ot - COVID-19 © @ #7285l Iar Bk > 22 F 547 %5
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b & > GWEC 3¢ 43 it7 '»ﬁx%}r I 2,740 BE A B g
BIAAL G F E R L A ¥ R R 2 2,590 iR
70 0 G20 WRY K A3 1 A ATNERAR G 105 £ 5/
A s pR LR T E s gE 0 en 0.06 F AT UL I F i Rk fE ik
FRTRNFE R NFRES T MWL K R IHE
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RAMBFLFRAE L o d IR 2030 £ 2R T EEFEM
P B eh 7436Wi@14c | 2,000 GW 12 ¥ » 3f fa & & #-33 3F ¢F o0 2,070
¥ ARPACE 2 VR AR T DR AR TR S R i
Fa B - 25 £2 G300 MW BEAR T30 F 5 b > #F
10,000 5 ¢ Fed 48 § o FI o SRS FAEIRS § S P T SR P e
RomiEh TRFFH I for L.

\-‘-:\

[
e 3

Bd RIHEW AU EE ¢ WRRILRT > RREI AL LR
FRRTEFRLES FEhy % T 00 A 2028 £ >3k GDP % B
35% > B ¥ kT o & RSB 2T oD Bk 6 B9 SRR LT
m REE PP RINE R B R

(2)2020 & B 4 # FRI%

R R A g S5 2020 EATH R 4 F TR £ £ 93.0 GW(R 3)
2010 £ %4 L 530 hAEAE B EEEI TAZGW 1 4 4L

14% o [ 3 Urig%tﬁ:;’fé_ 7] 869 GW > 42 b T2 5] 6.1 GW »

2020 & % % pEE b T ol ﬁ;&?%‘ri@ﬁ%ﬁ.‘a% Bt EF ek c F i
Do R EAH AR D T 0 FE0Y RRTEH L 0 T AT A

Lp o 20204E¢Tia§?€ 759.8% » #d £ B 85%4 ¢ > @ A
3R 2020 £ £ L ePRTH T R B BT o S E B L 1849 4 v AR ARE
PPBm%gw’ﬁé%ﬁ%ﬁ?i%:%%ﬁﬁ%’ﬁﬂiwmijwo

A i fed % (0.9% ) MBI RS A 3
GTHEEFESWT (AHEY R AR T R ICREA
2% £ F 180.69% 0+ 2019 E X £ 10%01 5 L

‘% 2020 & Fenan T B 3¢ B E R LR
EBPRrd FLT iR H o L3 2 T A AR 2R 73% -

\:ﬁr} 13\
|k
¥
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1. HFh T F

2020 £ LR TATH Y F € 869 GW > 4p# 2019 £ = & 59% > 2

AR FEALE T00GW n2 42/ > 1 8 Fd ¢ R 2 B3 F RIS £
Srfds o ¢ BTIEER TEEF R - DASHTEE o Y WE R R

& (National Energy Administration, NEA)EHQ’% v 12020 EATH AR 3£
686 GW > A B EE 7 /B IN272GW > 2020 # X EE F & 7 >
X5 26 GW =t 2019 # & = = & % > w3t 2020 & % = 5 4 > K,f—i pL 2R
A vE 2020 Rrig e He2 X KE G 423GW o F e 7 AT 2020 £ B 2
A AR FE 5 A89GW, A & 7L 2019 #7 MRARFE L L L | €
(National Development and Reform Commission , NDRC)#& ! &3 b & % 4T
PEFCR B BED 0 P T EE R T E T 2020 E #E R EH e s P
T @R AR 0 2021 £ 10 1 op B A ATRE SRR R
VERBE TR (P AR EF R DEHIGR)

2020 # b T H - 2 FELER 0 AT 17 GW %R F E foAis
120GW eh% -5, %% 7 8 » 2 A #Jzs 4 (Production Tax Credit, PTC)
fﬁﬁ#{%fri‘%ﬁ;jﬁ_ﬁi A REER A BEE R 202021 Rz w A E
R EE I A it d 0@ 2019 £ 12 7 SRR B2 A fu
AR R - o T 0 3 TS LS E ATH B B on -  T) 2025
£ R KPRk R L Yk w2 £ 4 R R e E 41 & (Renewable
portfolio standard, RPS)fr & ¥ -7 & 5% 3

2019 & T A pEBR T HRY WIER 0 278 (23GW) - 4
¥ (153 GW) ot B (143GW) $=® -2 2019 &% F » % 1 ¢ F=%
FiT v £ B PTC Fl 2 42 d > Sk~ e § BEE A5 F o
5 E 2019 E R R A ATEE ¥ DA R SRHFIF 0 4RE Y 450 2020 £ A
PR R P B A 4 23%FTH AR B R 0 #2019 E T 5 16% 0 1B
EFEY M # @ﬁ]%-l’pﬁ&%ﬁ% #2020 & + L & > d 3 COVID-19
U] > F SRR TERE R EAEY R F A B SR FoRT

Bhoa® FEA PRCOVID-19 e B4 ™ L & i o F 58> %48 m 3 »2020
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ERTRIEE R T HIER S 337GW %% 3 E

New installations

S D
® Onshore
® Offshore
4 60.8
549
2.2 i4 535 507
: 4.3
527 49.0
2016 2017 2018 2019 2020

W 3-2016-2020 # >3k h + F T EE FE3HE[2)

New wind power capacity in 2020 New wind power capacity in 2020 and
by region share of top five markets
Per cent Per cent
19, @ ® APAC ® PR China
® Europe o uUs
® North America ® Brazil
® LATAM ® Netherlands

© Africa & ME 19% oy © Germany

® Other
18% o

e 0% 3% o w0 56%
16% o= 18% ¢

W 4~2020 # 273 R RBPARARITHELFE L [

2. BAERTTHF
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2020 & >FRAAL TATHEE TR 95 6,068MW > A i
;‘t,%_?; mGSA’ﬁ,L.i_&’TBR 3.5% > :"Q{F’tié“ ?‘—&‘%‘g‘,"
A b, Ak 5 £ B3 id 35.3GW o 2020 & Fr £ 4

B(3,060MW > } 1+ % 50.45%) ~ i i (1,493MW » [ 1t 5 24.62%)% 1t 4
(7T03MW » § % 11.59%) > L 5 -

SHe

4

N o

s

=
Qe

b

Gl

o

\\\
q\b
g\i

| P

2020 & 3 & B i ¢ 45 2020 £ 2k AR B E 3 35196 MW
Ho o T2% st g o fl4k 28% 0 & AT M H Fho? B4 1£(9,898MW)
S~ & 5 (60MW) 2 % R(12MW) - 2020 # 3 & (10,206 MW) {7 #% 8_2 3¢
AR TRZEE AR Fo m Y B SREMARF 58/ %= %%épﬁl)k
T o FRIEA BT % 483 MW {r 237 MW » # H & 5 2020 &
FEEOY e ey I P BRMECE LD T FIEEL % £ % (CfD)
i BE > A RHEAEA R T P B2 /2030 £ 15GW 4 % F| 20GW > 2040
£ B I A0GW > e d ik el A AR TR E I £ e o

h

2020 & >TRBEAR T B UWERES N LT 1,0060MW £ R R
27 750MW kp i Hepkp P B o &4 fo Eneco & & 14 2Tk F
= B F AT RESRAR Y #4519 j7 i Hollandse Kust North 759MW b 3% - & # &
2019 # 4p vt > 2020 E ATHRIAE AR T E R F R APF IR > 2 2020 # frd Az
¥ TGW =i AR 3-endp § 27 3 ;l_ #He 55GW F kg £FATET V- e
Ho e R A & Y SO AR 5 &k p L % (800-1000 MW) e p
A B AR o F u\pﬁﬁh)}; i

pa /:T ﬁ*%i\_ o

B 6 5 2020 # 233 & FRATH R 4 FR AR R g 2N
fod Rriehaarg b % R R AT B3 & ’?E,’F'ﬂ}rt‘ LRt b 4 B
THEEE TS TMW> A& fd 0zt (B2 {cBd) aiis gy
oo 22019 EApt AR REKEE G T 2d R Ed R
HRED Bt~ 3AL 7 FE® Rt B 7 Bor 2020 & 230 &
RpdEE 2 R TATHZE R EEE L - B 8~ B 9 &7 2001-2020
£ RoAp i ERTHZ R L;t%_gg_;ta%@a@ # 323 £ 5 (Compound

annual growth rate » CAGR ) » B2 Ri% & RTHIAF & R3O £ 55 #77 "% » [
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N

104 BU%HE o+ @ R
53 11%H & % .
New offshore installation

AN

CAGR 28.5%:

R

&, AT 4,351

2,223

=3z 123
201 S 2017 2018 201

- UK o Orther Europe = Other Asia
- (Germany ®» China - s

W 5~2016-2020 # 233 Ak + FTEXEF EAMHE[2]

Changes in new installations 2019 to 2020
GW, onshore and offshere

- - 018 93.0
246 N g

Total 2019 China us LatAm  Africa, ME  Europe India Other Offshore 2020

onshore

W 62020 # 233 B RRE RHBATHE 4 FTEEEM][2]
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New installations onshore (%)

Rest of World 11% =
Awustralia 1% -
India 1% =
Turkey 1% =
France 2% =
Spain 2% ©

Germany 2% ¢
Norway 2% ©

i~ PR China 56%

Brazil 3% o

US 19% o

New installations offshore (%)

Rest of World 1% o=y

Germany 4% e

United Kingdom 8% ol TR * PR China 50%

Belgium 12% -

Netherlands 25% o

Total installations onshore (%)

Rest of World 16% =

Italy 1% o -
Canada 2% »
United Kingdom 2% o

Brazil 3% ©

i PR China 39%

France 3% oo iend 707.4GW

Spain 4% &
10 LT —

Germany 8%
Us 17%

Total installations offshore (%)

Rest of World 7%
Belgium 6% e

~—= United Kingdom 29%

Netherlands 7%

Germany 22%

~-a PR China 28%

W 72020 & 2783 B R pLES 2 AR TATHZ A3 EE £ 4 v 2]

Historic development of new installations ({GW)

® Onshore
® Offshore

/

CAGR
+22%

38.5
06

26.9
0.

4
203
0.3
14.7
11.5 o1
82 0.1
8.1
%‘? 70-_3 0.3 0.1
vl

Share of offshore ~ 1%

+8%
93.0
6.1
CAGR
+10%
63.8
3.4 60.8
62
549
53.5
517 22 a5 507
1.5 -
450 44
406
9.1 op
° 36.0
1.6
398 439 502 60.4 527 49.0 46.3 54.6

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
'

2001 2002 2003 2004 2005 2006 2007 2008 2009

/

CAGR

. i i |

[
B
i

7-10% d

W 8~2001-2020 #:% & b e ATH{ K E F E R 2 45 & 108 £ F[2]



Histeric development of fotal installations (GW)

® Onshare
® Offshare

540 3
488 s
14
CAGR 433
12
+17% 70
319 2
283 7
C;ﬁ: 238 5
+. o
/ 198 L4
159 3
gs 121 2
74 1
48 59 1
24 ?;W i" 3 5 -1
0
! l ! l 7a 234 78 312 421 473 Tor
2001

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

i
Share of offshore ~1% H

Vo 1o ;
~2% il 3% oLl ~4.5% .1

W 9~2001-2020 # b it B+ XEF RS L1245 & 2305 £ %2

—
I
) ——

BEEMLZ 2 RBh AT I

ARLBHAFT DA B PR e B TR
hRAEBERDD HRES AT

1. &4

fi
.
=4
=

HAIE XA p R REH R ﬁﬁﬁﬂﬁ%;*:me,gﬁmw
2019 & B At R 3 Bk 2018 #xi4c 7 189 ¢ o ATHi LR 3 EiE 526
3

MW @ 2020 # #2019 # 34 7 30% 0 F » AT ALY 3£ &

3 683.5 MW >

PiE (e oh i B FEF 2.83GWs ¥ B+ 1.5 GW F] Covid-19
B ABED? VR AZHEO6CW e A EE PPA R 75 0 e d g
m%ﬁfﬁiﬁﬁ?ﬁ%%i’ﬁ&ﬁﬁﬁﬁ%ﬁmﬁ%ﬁ

I~

d S B 4R 2025 £ E 3 F MBS I o 5 2040 £ gk
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BRI T AL H - Bz 2050 0% F Pehg 2OV E RO 82X 2020 £ 41
B x2EV AL 23 TWh hi 4 kit 53 7 & 67 » gz 2024
Eo TRt A BRFAEP T RAR A ER AR ERL S S d N RALRE H
e R ERE R ARE IR R 4 3 25 (National Electric
Coordinator, CEN)—& £ Fe gipe £ 402017 £ 2019 & P BB ik e
TRERAG LEHPEC L 22 F A3 £ 71T RAPRHT 45
Zhd o UEe s 2020 £ 9 1 D hE 4k F ARG o

¥ oeb o 4 2020 & 11 B 7k 4 & i Weog o 3p3 2025 &
G4 ARBETEGW 2030 £ %4 4 A2 A 2TREKE 2040 £ & L >3t
oz 4 z}fiﬂzrg{] 'F"Q % ,ﬁrf?@?&géﬁz‘{igﬁcio

2. Vg B

B B IR R A% 3 2010 £ T e 2% %2032 & SAGW thE 4 iR P
Ho p4 pfRs OGWo /0 g M mas RISk T84 2 2% 13 =
PER R LA BE TIOR i A 6-8 mis 2 0 R E XA PTG 5
)k o

2016 # g o= = F 4 kit 3 % B 7522 % (Renewable
Energy Project Development Office, REPDO) > § %#:Liﬁ# AR E 2=
ERYPRF R RAONI FRERr TR ﬁﬁ&ﬁ*@&
P BE oAk § BRI T Pe?”fbﬁﬂ” 2018 &S BB R 2P A
75 B R 4 B2 @ (Saudi Power Procurement Company, SPPC) R T s
REPDO e # * 33 20 2 -2 HML o Fd WER T4 29§
Wjfe TSR

o

| 4

*‘m\*

REPDO *t 2018 ## 7 % - =t h st 55t > £eh i P L&+ o2t g -
400 MW 52 Dumat al-Jandal & 3 # 4% # & $19.9/MWh (£ ~/:v 3 B¥) »
FEatet 2022 # % - 7 > & kF) 2030 £ REPDO #- 3 7 35 B 14
Bh 2HBHENS  c EFALPIEF PO HREEMRY R R
B3l ¥has it 3 REPDO % - #h3kiE? » & RF AL 1 h30%3F &
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# it (local content requirement) > % = #5fc % = #hi = ATBFI4H R T
TrRBFEEES LAY AR TEFE PG eI E PR
g P e Pt RV R s E BT F F TR rER
® R E 0 3 8 I B OEM B #3430 e it oo

geh o AT AGW S A B R oA A B L 2 500 MW 3 E AL A R R
By dmE Ak grmiion i Ht hag.
3. s

T RHEF (R FTRRE] fo[de 23k 0855 F b T35~ 513785 5

i AR ¢ dp AR R TR PN E 24CWo B AR T B R B
AT5 GW > @ P odka & 28 @7 4 7 R L & 5 11%:8 @ A% 5 55

HERL 5nT 4 kiR T 2020 £ 4% s hR 2R RAEE X R L 597TMWe
P ARG 3R H IR T 2021 # 0 2019 EpEE b T R MY 5 5 USC

8.5/ KWh - A T § M3 4~ ~ 16 5 USc 9.5/KWh > 2020 & » 1 %
fo i 3 3% (MOIT)s # # 2021 & 3 2023 & A %R 2 b T BT #
fﬁh 17% e %2020 # 6 ? &5 38 TCW R T34 - 281 £ ¥
%% (MOIT) #3%# 6.AGW ATh R B F 4T 4 hod » R g» T
PHY R s TREE F R T 18,200 MW

eIy AR A FETS (Power Development Plan VI, PDP8)
FRSEHEZTAR TIoORIFARE 20 2 HAR T ABRAIBEZ A
AR THFBNHE 2045 & o BB E 1A R R R R A 2045 £
Z 3] 40,080MW %8 7 & » A AFH 5 39,610MW » @ -RiF42:F 20 = &
AR T BRI A 2045 £ 36,000MW £% 7 E 0 AAFE S
21,000MW > F]pt 32+ 2045 # 3 % % A AFHE KR 7 £ #:£ 1] 76,080MW
% 60,610MW -

™
|

FPHETHFES PRI T RE RPN AT T
FREPERILABA P EELF R 850MW - it TR Y



%%’“% ﬂﬁw?‘ﬁ*@aAiﬁﬁawiﬁfﬁéﬁﬁ?’é%
WARPIrR%E I BB L R AARTHFENE ESREE A ahl 4 ik
o RN s A U St WO S e Ay Sl i A B

TOEERL 0w E A RARs o B ORI B o B4 GDP & -
T B Gfoi RE 2 AL RRORE

BHLT BRHZA ‘:%é¢4%§’il%mé#iﬁ%’
Hi L@t 2R o 3] 2050 £ E WA R kR E 60% 1

b EHEFYL 15% RFITEL L FRRLEE AR oY g

BT H @A R A R o

%%w§%ZMSEaiJw2Eﬁiﬁ%B%%15GW’i¥i$
Lk T h - 2010 EiE o ST R A R BT £ 227
GNlb%ﬁABD%WMMWHSﬁ&Raﬂ%ﬁ %2020 &4 B 4
LR RS RALIP e T 253GW b R 2bh A g B
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New wind power installations outlook 2020-2025 by region

MW and per cent, onshore and offshore
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