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Figure 1: Capital costs: history and predictions
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Figure 3: Operating costs: history

The graph shows 3-year trailing average for windfarms where there is sufficient data available, and where there is a
single special-purpose financial vehicle used



Liletime aver

@ Accounts data @ stiS @ BNEF
extrapolated @ CabonTrust @ Lazard
Figure 4: Operating costs: predictions against depth
1Oor data are extrapolated and averaged. For the advocates predictions, tf

ted average depth for the relevant year of

BEIS @ 2025 £® 113,000 K ¥ F/MW & w5 B, % QEICKHE 7T oM #E
Fis Ky ="y 7 OHHIERWIERICH 2 2 &b, FHTIELERH 2, L L, ERIC
X, #FE2 5 200km AL HENLT W B 720, 0BT b /NG & 7 B AEEMED D B,

IRENA (I, a2 X PZOWT, RD X H hEEEZ BT3B,

[2018 4F, BfED 7' v Y = 7 M E T MR Zn i 1X . [54,000 & v F~100,000 & v F
/MW/4EY]DfCcdH - 72, (IEAetal., 2018; Orsted, 2019; Stehly, T. et al., 2018)

LorL. A7V =528 FERRICR L 723 EE) o BRI 758 = 2 b i34 111,000 &~ F
/MW/AE2L Th ), ZEET ) v IZIfRICESLSbDThHh L2 , =27 v F5HL
T ERMFRRERNCTIZ, EIEa X FCEAT 20 OhDA v 74777407 BHY,
—ERDERESBIMITE T L2 FRL TV 3205, 2ENRZIRAL LTRHTH 3,
IRENA DT % ENMIF 2 X 5 ABUEIIRE Ty, FEkC, IEA oFf#&E T, 57,000
RV F/MW/AEICHY T 2 8IEARE N T W32, COKIEDHATR KoM L %
IARHTH %,

bE®FHEIR K

BEFHZEaRAMHMET LTS L0 OB RN TH 5,10% 0 5T TIE 4%IC
FTET LTS (Tablel), JANFREBAHTOESIEIHKA 2O AF~EBITLZDIL, &
BRDOY ZAZICNT ERBIEDL D20 TH b, Kok ) &S T, 2 DRk M

9



HBTEREMT LI LICHERTRETH S S, wIhicd X, AN REFROEH 5] & T
IFRETH L0, ERMEI AP Z I HICHE T T 2 R/RHIZLAICHIRE 45,

Table 1: Financing costs of Cost of capital
offshore windfarms (%)
BNEF 4.2
BEIS 6.3
IRENA 7.5
Carbon Trust <7

6.5% ) =R

AN F BT DOEMHHRICONWT, UTD 3200 FHEAERENRD S & LTHWT 3,
- R & D
- BB VDY A XENTDEI
- RER
b —XE, BAOFEFTOHEAILAL T, BBRICES 2 2 EIIRERTH Y| » ol
WTBZERRLTVE, "7TDEI% 80m 225 160m ITfEFHE LT, FEFIHEZ
10%F A~ F LML 2\, 160m (3, KA DJE N BT OEEE L 725 1AMW O X —
Y, NI R XDOATOHEITHE, INLYVKRERL—vid, EEHErOKRE X
BREL B0, TERFNTRY,

O L, KEICET 2500 RN FEEIT ORBYIIA DL % T L 725 R, x—v v
AR 2 IMW H7=0bTh 1 =Y FFEA vV LAE2XREAHRZERELARWC L
LT3 (Figure5s HD M), I HIC, ZoMMo—&Rk, HE~oBENIER S
525DTH5,

CDOLAR—= NI, ZOHFPEEOFEE RO, T kb, HIETIZ RV,
EZ DD &5 WwIEZh & RS FEEN OFRFEYINICH 72 b D7D 2, BIEIC L Tk
Vo L L, B2 X501, ThIFAGICHIT 52 &8 TE 5, KL F—MicoWnT,
KRB T3 CRIE L Z2i%ifI R 2 R L Tl v,

220 FEEIIEPCLRBEETH o721 b o, RO L K — b Tld, SHBEUE
Mol E1PZE L LR T2 2 e A TFHlI N T3, BEIS (3, 2025 4 38R 7 & —
VBNV IAF X DXHh 12MW 27 b, BRI 51% 0 3% 06F] R m‘zs
B HHofEe & HICHEEMET 2720, 2hizdal e d 60%D i H=
IR T 2 08N H 5, B

2040 FOKFIE, THICHY 2D TH S, BEIS 13, 20MW JA) % — & v DL

10



%@%ﬁ&mwﬁék%ﬂbfméﬁ\:niﬁﬁmﬁfiﬂmmwéﬁﬁ%&wﬁi
Kb e EEKRL TV, BT, kmoEERFEERIIFEEN GHAX i) ik
%%%&Ai%ifm%xﬁf%éoBmswﬁ% \E%%Du%mfﬁﬁ%£<%%u
ANTHBARWI EERBL TS, (RTFEMAZHECHITEROKRTNTZIMA LA TE S
EFERTDHLIFITE A, Al &) il ax P P ZFET 2 L0025 X5,
NOHEEIRL R— PN THZDE I AR EREBTILEIEZ TRV ERDNS,

ikt L€, BNEF # IRENA, #—FK ¥ + b 72 MC X 2 80E 30 0 EE 0¥l <
HY, AR FEEOEE LT 2 L EVEIETH S LT, X OVBENTH S, &
Tz, 2= v OMEIEYIHIC 55%DBEENH 2 L35 &, R 2%DHEIHET L{GE
L7, 2 DEEVFEMHEIZ 40%iEICHYS 35 %,

og *
g -
J AW
) —®— ® Ca [ 2l "‘ !

Figure 5: Capacity factors: history and predictions

NAation data

THFEFKEBEIX b

BEEFEE = A~ (LCOE) 13, EAR LHEMOMTT O & EREDfEZ i L. B L.
BARICBERNIEZ RS 2 720 ICENFEMPLE L § 2 RIEEH 2R — 2> OfEE
L5 bDTH S,

ARDOIRY Oy THET L ZZfFEic A, AT, SREABHZREL ® Lz ar¥—2
VHNZR Y P RHETHDE Y Y N =y v Y=t 2 OFR TR E N LCOE fHIC DT

11



BEET LI, ba—X b b0k RS S A ST 2 2 L 2 EEL
Tk Y. LCOE DEfEZME L Ty,

LCOE oJfEsh (JRtaiEsyr) 1cow T, Figure 6 13 X 51, #EEIRIZ 2009 FLA
Be. ¥ FRNFED LCOE BAMIE T L7z ZEAT w5, LaL, TAZ—v—- 94
)T LR QERIRT — 2 GRDH) »biE, ChE YT 2RIz R < & xR
ficH s, ThbORT L BNEF Ot oRof—8ud, X 5 Ic#lE T 2Mlifis s 5.

200
°
=
=
=
)
2
[
e
4
2
=
g
50 _
. !
2010 2015 2020 2025 2030 2035 2040 2045
Historical Projections
® pidersey-willams e IRENA (old fcast) mmmm—m ccc
L JilNlaz Lazard BNEF == Wood Mackenzie
Aldersey-Williams IRENA f— Carbon Trust

CcC

Figure 6: Levelised cost: history and predictions
The Hughes regression model, based on financial accounts data, is compared to predictions.

TAX = — 74 )T LR EHEEIRIT TS, 2015 ELARR LA (T 5 M1 % E
Fio—iconT, a2 FDETZFHL T, FHTRZE, £V a VENREHRTH
D, BEAEIL 240 HEY F/MW & HEEIED» 572, ZBAN—FK Ry 7 27257V
2 VDX RMORNEERIZ. FE22CEHEETHo 7,

2018 25 ld, HEEREED, LCOE DRELRETOI L4 2 Mz FHlT 5 2 LicH

12



BLTw3, bbrA, CORMIT, BT 2 X5, Fkoaxt LEREICET LD
HiokiL e FIRDKIRCH 3, Bl 2 1E, BNEF (3 2023 £ 5 25 FEICH T T, FyH—~v
2 BNFEFRDOGE. £ 45 K F/MWh & 723 L FHIL 7=, JANFER 1 K70 30
Ry FeFHRINZax % LCOE OBERNERZ LERMEE CTHIR T 5 7201 id, &%
EFIHE%Z 80%ICT AN ERH L, #—FyY « P T A+, Lazard, Vv F - =v 7 vy—
DFHIFIEFIC LSBT S, Lo T, 2hbDimXit. CD offifgs 685HE LT, 2
APDFERH TR TZEHHL TR LS CRZTONE, L L AL s »
2 ALOBEBE D BTl 2 3% Wiz, 2D X I ART 7 —Fid#foTnid Tl
BODBEEL9, £, EEEO a2 b F =2 BAFTE 35A5RBPCAHARTH 5, IRENA
2. AMLO#EHIZ LCOE DUl & T % mnalBEtED H 2 & LT, % ORMEICER % ¢
LTWw3Ze3EHICHET S 7,

Lo L, BEARELFEERIC, 2o D PHINERIC EOREERB I TWv2 5%, #EERD
AIHEEME . BRI NLRERE R P EEL Eiia X o T LI NERED Y
EERIKT LT, PIRNICEHEST 2 2 &3 TE %,

Figure 7 1%, ¥EICH T 27 L LCOE oL L AKICBT S 3 20RMEEZRLEZD D
TH2,2 KOFRIFZ, TAHE =2 — T4 VT LXHICE 20D e, FEHEPMMERL 728 L v
il (LAF. GWPF HEEfEEMESR) 2RL T3, WIFNOEEDS, filx DS FEH O
i3, WEMEOERFHICEHN TN T B, GWPF #EEIconWTid, 5% o4 D
JE) FEEFTOBUE D 78 LT B, Ak DT O &5 13, HEEROHEEEOHIFH Z 7R L T
%,

P OB SIFEICOWTIZ, GWPF &7 AKX —v — - 74 VT AXOHEEMIF 125
~150 A v F/MWh CIEFICXSPITEY, ETACIREICKE REWDR R\ T & 2R E
Ihz,

L2 L. #EEIROEAE X 72 & 9 R Z FICRR L T T, KD JAWHiIFHOfEZ R L T
Wb, TAR = — 74 U7 LR EHEERD 2017 EQRSIFEFFTICOWTTFHILZa =z
MEREEIR X, GWPF #EEfHoRE T EMTF O T 0B, N—F ANV IR THEO T
21X 22 ICa X METH 572, 2018 DA FEEATICOWTIE, LARTDE X b LKL
fEDM T B

Las L. BERAICIE, HEERATHIL 722 2 F O KIEAE T IZ. GWPF #EfHoETF L
I X 2BUE L 13 SRS, GWPF & FATlRE LW EELh R ic b3 L
bivd, TOETNML, FREVIRKRL-ERE 2o T30 T, 2 X McBF 25 AJIMH

D3 E, TTICH ZREFE o T 5 B, HEERIIFHFEE B B ORI E O A v IR

MEEZATWDE X570 T, HoBX VEOTHEZ T OIXYAR2H Lk,

2019 fFICHB 3 2 KEORFTENIFEBN [T F YR Ol TELTAHL S, EREIZ
2019 FFORBEFER CHERICHIHL TH b, R —#&i7% 320 HF Y F/MW Th %, i
fEfIA®R (FoR& 7z LCOEfHD~N—2R) % 48% & L. FH oI X 2 R T 2 &8

#

13



4% &, LCOE O HfmfkEHFZZ T TH 75 £ F/MWh ¢ 7%, L2rL, CCC ¢ BNEF
i (Figure 6 226 X W EPLW AR TFHIZ 2 2P 5 &), HEKE L EIR2 X P O&FD
LCOE #* 75 K v F/MWh RREIC R 2 A[REEEZRE L T2, THIIARARETH 5, HilitE
RO TFHOVIGEZFEHR T 2720 TE 2 b, FFITEVEIZ2 X FARD LN D, THIETE
PICRATREL ETIFE AWV, RT b ZAIKEE 55 A— ML DBIcH B3 L2 E 2
2, FTHVERVESLS, 2, INF TCOREOBNFKEN CIERDFEVEETH
5, M. X7 b Y RAOHETFHORRE L, AEHERRCIRELZHTOARY,

Capacity-weighted average LCOE Individual windfarm LCOE

Figure 7: Three views of levelised cost

KEEOFELBANKEBO I A PR KRIBICIHET L CHAWI LIFHAL2TH Y, FRINIC
I, Ky A=y 7 ANFEMER T BEMICa A FMET T 2[R 2RH 5 (272 L.
ATREPE IR D CTIRY) 720 T IRAICL DL W EEXERETHH H, 3L ALDHE
EPE FRAFEEFT O LCOE 1 125-150 K ¥ F/MWh O&iPHIC & &% - Th Y O FhE
FOHAZ—EVICLBFHEBEIaAFDOK 3.4 {5TH 3 Y, ZoRH T, MR RESFKE
& RIEMN e K 1FEH & © LCOE D fgid, MR R FEME % (3 2 KB Mo I
#ﬁéﬁ\ﬁﬂxb@\%ﬁﬁéﬁibé AL B BERD B, mwﬁxn

L RENFEEREE T EREEONKDOES VAT LE, RAT AL T THREL 28
w&13~4PML%<&5@@%50

ERA~DEE IV iy, X7 Y 2D CD (ZHITEE158/MWh DFfifE2sdH v | 5>
T, PEEBMRAE S T 2 BIFFIZE A 2 22 L, 7272, TG IRAE 40 RV F

14



/MWh F2ETH 3, ZD7=oRXROESFEETIZ CD 28 50 A~ F/MWh i< B
bNBZHT, ELRENDE X HITh B EIFEZITL v,

8.iE:m

TRCOFHEBGLIZ, EEZIZIFTERICENT LI LB TEL2LWIFZEZXFFLTY

o BB, Wk, FEEILABES LU0 Bz b, [ U ECULEET % 2wz, X
%ﬁofimﬁémf Wz sz ki ﬁofw<&%x6ﬂ1m
L7e23o T, ZOEDAKKIE, RN FEED Z GEWIERIC KM 75 % ﬁ%iﬁ?éam
SHHRICHESWTEAINTVWEDTH S, TOMXIE. TYX—v— T4 VT LIAbE
ta— AR L7, ERDO I X MEEOEAPBETHTH 2 &) FIRICHET: 2 AEILA 75
W, LW R TER LD DTH B, T, 3 R b HIIERO ATREME I BE S B v LR HEE DR
O RIED, BNFENHRE AT ORS & ANV L L2 I L7,
L2LEBUFIZ, T2y b -¥u] 7oy 2D 2REZED TN XS THD, it
> T, MEE L EERFOARK IS TRV Bbh s,

#i## : BNEF O Tiefenn Brandily FGIcix, RIS L CHIER I X vV F 2w,

15



Appendix: LCOE values

Windfarm

North Hoyle Offshore Wind Farm - A
Kentish Flats Ltd - A,C

Barrow Offshore Windfarm - A
Burbo Offshore Windfarm - A

Rhyl Flats Wind farm

Lynn Offshore Wind Farm

Inner Dowsing Offshore Wind Farm
Thanet Offshore Wind Farm
Walney

Gunfleet Sands 1&2

Robin Rigg

Sheringham Shoal

Ormonde Wind Farm

Greater Gabbard

Teesside windfarm

Lincs Wind Farm

London Array Offshore Windfarm

Gwynty Mor
Humber Gateway Offshore Wind Farm
Westermost Rough
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Commission year
2003
2005
2006
2007
2009
2009
2009-
2010
2010
2010
2010
2012
2012
2012
2013
2013
2013
2015
2015
2015

LCOE (£/MWh)
89
67
86




Windfarm Commission year LCOE (£/MWh)
Burbo Bank extension 2017 162
Race Bank 2017 98
Dudgeon Offshore Windfarm 2017 112
Walney Extension 2018 134
Aberdeen Offshore Windfarm - Demonstration 2018 132
Galloper Wind Farm 2018 100
Rampion 2018 151
Beatrice 2019 150
East Anglia 1 2020 132
Hornsea 1 2020 126
Moray East 2022 129
Triton Knoll 2022 138
Neart na Gaoithe 2023 179
InchCape 2023 144
Seagreen Phase 1 2023 120
Hornsea 2 2024 140
Dogger Bank A 2024 101
Dogger Bank B 2024 101
Sofia 2024 97
Dogger Bank C 102
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land. Opex is based on the approach in Hughes’ model, which does not treat distance from

shore as a driver, and it is likely that the opex economics for the Dogger Bank windfarms,
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100-200km from shore, are likely to be rather different to windfarms closer to land. That

being the case, it is likely that the LCOE figures presented for these developments are

underestimates.

29. Currently, gas turbines in the UK do not run flat out, of course, but without renewables
policies, the grid would undoubtedly have a large percentage of CCGTs operating at high

capacity factors.
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