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£ %5 : Wind Energy Economics
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B SOERETTORERICEITHIRAIRILF—DRET. ERFDERZFRIL. 3
AMEMEZECRNIRILEF—DRBFE~NDEEZERET D,

- EFEMEHBALHRICL - THEON-HREMDFET, BEIEITHIANIRILF—
DIFFHEETTT 5,

o BRRABAT—IHRIVE—IZORNRERIGA SO DT —3%RHET S,

o BRRFBIEDEALZEREICES THHEMiTH#EE. AEAROVLENE, AR NATEDE
RZBALMIZT S,

« BiREECHERE. TOMOELRFETHERREZHRRT S,

Power Sector Trends

Value * Deep de-carbonization

- Power System Value * Siting constraints
* Consumer Value

e Use of hydrogen

Emerging Wind Technologies and Solutions

Economics  Integrated transmission

Generation of Wind External * larger turbines

Cost effects * Integrated and industrialized supply chains
* LCOE * Supply chain

* Integration costs * Jobs

Performance Metrics

* Holistic cost and value metrics

e Metrics for new wind applications (e.g., in
consideration of hydrogen and storage)

¢ Uncertainty
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WP BEHERE HYE
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BEFIRAD A AE 1— (Expert elicitation) Z LT, BAFK BT DM, &5t Eisit | NREL(USA)
BEEEICOVWTHERI SN TUWAEMTERICOWLWTHAET S,
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WP1: FRDELR DD F Al (NREL)

o RRFIETHIEATPICE THFROELE DICET 5T, IithER, &,
EIZDOWT. EMFRADETITIZEYF AT S,
« EFIVIMNETL., B/E. SmXERTE,
B I HEIRICDONT
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o HFEMKICHELGEMI(AEOXRES, B, F7O0—NILYTSAF—20D
FEEE, EnE BT etc. )
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« BORBEOMER LICHDEGEM(BEHALORE, T—25iHEil. FE
MG KRHFAF)

£%) Wiser, R, Rand, J., Seel, J., Beiter, P., Baker, E., Lantz, E., and Gilman, P. 2021. “Expert elicitation
survey predicts 37% to 49% declines in wind energy costs by 2050.” Nature Energy volume 6, pages 555—
565.
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Y. Kikuchi, T. Ishihara, Assessment of capital expenditure for fixed-bottom offshore
wind farms using probabilistic engineering cost model, Applied Energy, 341, 120912,

2023
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WP3: aX - {fifE - ERDAHENS (NREL)

A. Ioannou et al., Stochastic financial appraisal of offshore wind farms, Renewable

Energy, 2020. ZXI[ZL=@mXZxiEfEH

RBEI>SZTUIETIL

| Input data during:

i|+ Development and Consenting (D&C)
i = Production and acquisition (P&A)

* Installation and commissioning (1&G)
1|+ Decommissioningand disposal {D&D)
stages of the offshere wind farm

* Temporal capital costs

|+ Total D&C, P&C, P&A, IAC, D&D cost

OPEX Module

+ Latest reliability data

+ Vesselweather limits

+ Wesseland personnel cost
= Costand duration of repairs

ECN D&M tool

+ Availability, annual repair costs
+ Annual O&M cost

Site characteristics Module

Weather distribution, distance from port,
water depth, atc.

$

Revenue Model

= Met power generation
* Sirike price
+ Market electricity price

B AR O BMEDREE

FinEX Module

Wieighted Average Cost of Capital, Inflation
rate. Equityldebt, Corporate tax

$

— - Netrevenues

Life eycle costirevenue Dutput

= NPV, IRR
+ Cumulative costs/revenues, Break-aven paint

+ Levelised cost of electricity
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WP3: LCOEHii FiE DL fE

L. Kitzing and A. Ioannou, Common fallacies in calculating Levelizsed Cost of

Energy (LCOE), 2026.

Fallacy 1: Using a nominal discount rate on cashflows
denominated in real terms

EEH X vyl a70—(ZZBEISIREALS

Fallacy 2: Using an after-tax discount rate on pre-tax
cashflows

BEIRIFvya70—ICHRE1REIBIRZALD

Fallacy 3: Misinterpreting a nominal LCOE as real
ZEHLCOELEELCOELRAET B

March 2026

IEAWind TCP Task 53

Common Fallacies in
Calculating Levelised
Cost of Energy (LCOE)

Fallacy 4: Treating prices as costs and costs as
system values

fZEaARNEHAEL, AR AT LMEEAGT

M

ieawind

BCT.LCOEFRIRIILF—RBF BERIZBTAERPLERVFI—VEN, BEEICKRSDHDELH

Bo AL, BI5| R, G EDMBINIROERDBRICE(TH—RINSHI/RYN, 10~20%FEE
DARELEZEZEDAREELH D, COLIHRY T ERELZFERLE ., BMTHELEEZED . o

DIEFEMZIELTD,
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WP3: LCOED &I fifEE R T LER

LCOEIFORMIERZHT. IR TDREENEZTRAFLRET 5. LMALERIZIE.
TRTDEANV AT LICEILMEZFEDOHITTIELELY, LCOED —ARRIZERY Z AR
LE#TAHZET, o) od | OHERETVD., B2 TEEGIEZIZEDNWTERR
ETE5, LCOEZMERIFETIRASLELTIEETHT I NIL., BFEN-HEMIZKYE
BHIRILE—I)1—a3 0 ADBRBHFESS IZHETEAS,

- LACE(Levelised Avoided Cost of Electricity) : KEEIAALCOEL A EHE TAHULVBIEIE,
TJAav O MWhEET S ETHESN SRS 5,

- System LCOE / Value-Adjusted LCOE(VALCOE) : &3 4 |LMBATI1ZEZEL. BHD
HiGME. KRS IRANEZINKRT S,

- Lazard®Levelised Firming Cost: ZE4- B I RZ R L THERICHET S5-6H. TEMA
AIRELBREZEMT AU RATLORNEEHES S,

- LRVE(Levelised Revenue and Value of Electricity) : 5N 3 . iEHIE . Fifkl L DER.
A7S(EGE. BIRTOD /M FLH IR - RN EE S EMIZEHET S,

- COVE(Cost of Valued Energy) : RERF R D IEHRILHGMETCREEEEA{TITL., MIED
EWREFRICHRET SR iTEETiT 5,

- PLCOE (Profitability-Adjusted LCOE) : LCOEZM{EZ I TE|->1=$51Z, MIEFR A 1KRTEL
bEdANAM, 1BESEIRNARIZHET D,

- SP(System Profitability) :NRELAE ALV 4 IEET, IRIILF— B2, FHHE. D
DR —ERFETHRI AT LMEZRS AT LORNEEER T, HMTH S AT LIZH#R
FEREL-oIHIEEMT 5,
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WP4: IRELBEDE LR DFEEDIAN 4T (NREL)

SMEMNELRARBEOIRNMIBETE2T—3FBEBL, T—4X—X[Z7vyTO—KLT
VB,

https://iea-wind.org/task53/task-53-data-viewer/
E K @ :Ik 5 Data Vintage Selecta View Dellar Units Da'.taEType Line Statistic Line chart Dots are Generation

® Line |USE - ‘ Aversge - | Weighted Average Full Load Hours

Box & Whiskers |Gsr Weighted Aversge Mot Index - |
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CAPEX USS$/kW

ESCto clear

2007 (b D 2019

.
° % Fﬁ @ ' ' (i N eOW| N d S % The graphic illustrates the investment cost in €/kW and $/kW of onshore wind turbines of 1 MW or larger connected to the grid in a given year. The different

statistics can be visualized separately or in a box-plot representing median (horizontal line), 25th to 75th percentile {box), and minimum and maximum
\ E‘ 1 (whiskers). The average is capacity-weighted, representing the average cost of wind projects weighted by each project’s total size in MW. EUR / USD exchange
E fo) rate assumption: based on World Bank's data (Official exchange rate (LCU per US$, period average) PA.NUS.FCRF indicator).

= - Denmark 2020 Ne turbines of 1 MW or larger were grid-connected in 2007;- Sample size for 2012 and 2013.. | Project material published under the 'Share purc..

« CAPEX-OPEXIJ &/ :Z i
A 2022 Na turbines of 1 MW or larger were grid-connected in 2007; Project material published under the 'Share purc
ﬁ i é A @ ;ﬁ *4 % ' — E\ I 1@ Germany 2020 Average values are based on several surveys and data analyses on cost situation of land-bas.. | Rehfeldt, K., Wallasch, A, 2008. Vorbereitung un.
Ex=xHTX ZIZFHH,

Ireland 2020 Balance sheet data were used analysed to identify total capital expentitures up to and inclu Obtained from balance sheet data from the Com

= =
Ex I u Ex l \ I u I N o Japan 2020 In Japan, CAPEX data is limited. The data is from annual report from Ministry of Economy, Tr.. | Annual report from Ministry of Economy, Trande

Norway 2020 Data indicated that average investment costs for wind power in Norway increased significan.. | NVE
Sweden 2020 The investment costs were obtained from surveys of annual financial reports from a selectio.. | 2020 Sweco survey of cost of energy for wind pr.
United States 2020 nvestment costs increasad from roughly 2004 to 2010, but have since steadily and subtanti.. | "Wind Energy Technology Data Update: 2020 Edi..
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WP5: KENBEADHEEBEDMIRIZRIZT 2L (EA Analysis)  11/16

Ea Energy, Offshore wind and its relationship to transmission and hydrogen
infrastructure in Northern Europe, 2026.
BALMOREETIILZEAWT. KRDEANRAFKBEKRDMIGCRIFT FZEETM

T —X: DK, NL — 5 GW offshore wind in 2035,
-Case I: 100%#=EHELTEE 10 GW in 2050

-Case lI: KEFELEENIZE ST DI241TT1EE  DE, GB — 4 GW offshore wind in 2035,
- Case lll: 100%%#/KFLELTEE 8 GW in 2050

BE — 1.4 GW offshore wind in 2035
and 2.8 in 2050

Offsh ind Ci ity (GW) . " . . .
Ele:tr?crii\\l’\#:ans:r?i::ilo\g CaEating W) e iponandd Table11: Total value generated per MWh wind generation in each hub in 2035 (€/MWh)

H2 Hydrogen Transmission Capacity (GW)

BE_Hub DE_Hub DK_Hub GB_Hub NL_Hub Average

Case | Low H2 72 57 63 68 63 64
Case | RefH2 71 60 64 68 65 65
Case | High H2 72 61 65 69 65 66
Case |l Low H2 76 68 66 72 71 70
Case || Ref H2 78 71 69 77 76 73
Case Il High H2 79 72 70 78 77 74
Case Ill Low H2 56 56 56 b5 55 56
Case lll Ref H2 68 67 67 67 67 67
Case Il High H2 71 70 69 70 70 70
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WP6: H T4 Fz—2DREEEESHT (JRC)

Tapoglou E et al., Knowledge gaps in the wind energy technology supply chain,
2025.

The Net Zero Industry Act&&UThe Critical Raw Material Act#&=IZ. 754
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Task53 Phase2: ERAEA

Task 26 Phase 1
Task 26 Phase 2

Task 26 Phase 3

Task 26 Phase 4
Task 53 Phase 1

2009/1~2012/9
2012/10~2015/9

2015/10~2018/9

2018/10~2021/9

2021/12~
2025/11
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B EVERERTTOREIZBITARAIRILE—DEHET. EREDERZFAIL. O
AREHEZED R AT RILF—DRFHIRE~NDZEXIERET D,
- EENGHRNERRICE - TEON-REMDFET, H#ILTHERAIRILFT—
DIFFEETTT 5,
o BRABAT—IHRILE —IZaRMARERIGA SO DT —3%RHET 5,
o BRRFBIEDEALZEREICES THHEMiTH#EE. AEAROVLENE, AR NATEDE
RZBALMIZT S,

Sector Trends Task 53 research themes

|/I:|[I I P | Power system
O & economic value

Higher renewables shares  Growing siting constraints

Deployment of solar PV & storage Less favorable sites for wind energy

Transmission constraints Longer distances to load, etc. Generation

Growing curtailment, etc. Costs
St ol Economics
- - =

=~ f wind
,’.. *: _ of win
= \ .

Technology innovation Evolving power markets

Larger turbines Growing load & fuels conversion

Floating offshore wind MNew procurement instruments

End-of life decisions Supply chain & commodities shortages, etc.

Digitization/Al and remote
maintenance, etc.

o» UTokyo




Task53 EEFARA

WP BEHERAE HLE
WPl | “BBAEa[fETRIILX—HEAFUVFEIZBWLNT, BADMEIXEDESICEILTE2OMN?”
BEAOREFINRKEEAINT-BEOFHE=-_—XZHEL. BAHMEDIKETZEF | DTU(DEN)

TRHDAREHET S

Ea Energy(DEN)

WP2 | “wrifi 47, SR EDRE. ERBKIIRANI AL E—ORFEICEDLSILZEEEZE0DM? 7
IVOZFYOGARMNETILDARFI—D%FERKL, LE 2 —mNXEEL UTokyo (JPN)
IVOZTFITARMETIVERVWTEMEFRNIRNMIEZ 5L EF5TMT S UCC (IRL)

WP3 |“FHEEHPOEHRFTZNE. BENIRILEF—ORFECESFAZICEDLSHEZELZEZDON?
PPAXSCIDMNBANFEENEARIRANIEZ 55 EE#THET S DTU(DEN)
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NREL (US)

T—RE31—TF7HR—2ILDAE
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o TARTOWPIZDWTEEEINI=RABENTETL.MEEZH(CFEHTLVS,, BEIL
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