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278 EUR/kW

https://www.irena.org/Publications/2024/Sep/Renewable-Power-Generation-Costs-in-2023
https://www.iea.org/reports/world-energy-outlook-2024


•

•

•

•

•

10

100

1000

0 1 10 100 1000 10000

T
o

ta
l I

n
ve

st
m

e
n

t C
o

st
s 

(E
U

R
2

0
2

3
/k

W
h

)

Cumulative installed capacity (GWh)

Learning Curve CAPEX Battery Storage

Global average historic data (IRENA) Projected data

0

500

1000

1500

2010 2020 2030 2040 2050

To
ta

l I
n

ve
st

m
en

t C
o

st
s 

(E
U

R
2

0
2

3
/k

W
h

)

Year

Learning Curve CAPEX Battery Storage

Global average historic data (IRENA)

Projected data (IEA Net Zero Emissions Scenario)

Projected data (IEA Stated Policies Scenario)

65 EUR/kWh
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1520 EUR/kWe

https://repository.tno.nl/SingleDoc?find=UID%20e5e1ab2e-ff69-48fb-8564-75f56282378c
https://energy.nl/wp-content/uploads/tno-2022-p10111_detzweeda_projections-of-electrolyzer-investment-cost-reduction-through-learning-curve-analysis.pdf
https://www.iea.org/reports/world-energy-outlook-2024
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𝐿𝐶𝑂𝐸 =
𝑁𝑃𝑉𝑐𝑜𝑠𝑡𝑠
𝑁𝑃𝑉𝐸𝑛𝑒𝑟𝑔𝑦

, 𝑁𝑃𝑉𝑐𝑜𝑠𝑡𝑠 = −𝐶𝐴𝑃𝐸𝑋 + ෍

𝑖=1

𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑦𝑒𝑎𝑟𝑠
−𝑂𝑃𝐸𝑋

1 + 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒 𝑖

𝑁𝑃𝑉𝐸𝑛𝑒𝑟𝑔𝑦 = ෍

𝑖=1

𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑦𝑒𝑎𝑟𝑠
𝐸𝑛𝑒𝑟𝑔𝑦𝑡𝑜𝑡𝑎𝑙 𝑦𝑒𝑎𝑟𝑙𝑦 𝑖𝑛𝑝𝑢𝑡 𝑡𝑜 𝑝𝑙𝑎𝑛𝑡

1 + 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒 𝑖
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