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Photovoltaic Will Power
the World
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10.000 times more than. -
the world energy demand.
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Renewable Energies Worldwide
Main Types of 100% Renewable Electricity Systems

Solar PV
based system

- 1
Wind turbines
based system

Hydro power
based system

Technologies mix
based system

(If none of the technologies
have a share exceeding
50%, then the type is
defined as “Technology mix-
based system”)
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Transformation of the Global Energy Supply to be CO,-free in 2050

Market: Photovoltaic is Needed in Huge Quantities!
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PV Module Price Development and Projected Global Market Demand
Price Experience Curve: All Commercially Available PV Technologies
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Facts : PV is cheap!
The price per Watt has tallen by 25% for each —_ : thus
doubling of cumulative production “
% PV can be everywhere
o
— 85% price decrease since 2010! gy 10 /
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Average power purchase agreement price in -
Spain': 2.45 €ct/k\Wh 01 2020
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Fraunhofer ISE PV-Report, 27.07.2021 upto 2020 plus own data for years 2021 and 2022 (estimated)
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The basis:
High efficient

solar cells > 25%
Soon: Tandem cells
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Solar Cell in Modules and Applications

® No additional area needed

B Opens up synergies
% (substructure, covering material)

B Improves acceptance for PV expansion

B Offers opportunities for
European PV production

~ Fraunhofer
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BUT: Where The PV Products Comes From?
PV Supply Chain Worldwide in 2020

Poly-Si

486 kt

m China = Germany = USA = Malaysia = Other
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Ingot &
P ' PV cell

168 G/ 178 GW

009

m China = Malaysia m Vietnam m China mVietnam = S. Korea
m S. Korea Thailand = Other m Malaysia m USA m Other

m China = Other

Source: IEA-PVPS Task 1 (2021)

Installed
panel

139 GW

23%

m China m Asia = Europe = N. America =~ Oceania = Other
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Where The PV Products Comes From?
White Paper: The 10 GW Green Fab for Europe!

= 10 GW, fully integrated production in Europe is

economically competitive!

= Key arguments

oull

= Cost saving >10 % due to reduced logistic costs
= Production w

= Strong growing European PV market — market %. oy, :

ith less CO, emissio

Polysilicon \

Crystallization
& Wafering

A

= Technological Sovereignty to keep independence
and to allow for Energy
Vo = 600 downloads in 2020
For more see: https://www.ise.fraunhofer.de/en/renewable-energy-data.html
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PV Manufacturing in a Renaissance in Europe?
There Are Positive Signs

Fully Integrated: Wafer - Cell - Module Supporting activities:

ESMC

Manufacturing Council

Greenland GigaFab, UniGreen, Aiko, VallisSolaris ...

Cell Modules

European

= |nitiative to make use of the Recovery and

Meyer-Burger, REC/Reliance, Valoe/Solitek

= Establish an IPCEI

SolarPower
Europe

Ingot Wafer
Norsun, NexWafe, Norwegian Crystal ...

Cell

Oxford PV, GigaPV, EnelGreen Power ... " Manufacturing accelerator

Modules
Heckert, Voltec Solar, Energyra ....
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Resilience Facility and Just Transitions Funds
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FEUROPEAN TECHMNOLOGY
E INMNNMNOVATION PLATFORM
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Thank You for Your Attention

Prof. Dr. Andreas Bett ::.'f- T }. sEEEEEEEE

Director ' il :::::::::::::ﬁ
andreas-bett@ise.fraunhofer.de
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