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ETIP PV presentation




ETIP Photovoltaics

AN cTIP

Photovoltaics

The ETIP PV (European Technology and Innovation Platform for
Photovoltaics) is a European Union-funded platform that brings
together industry, research, and policy representatives to develop and
promote a sustainable and competitive photovoltaics (PV) sector in
Europe. Its main goal is to support the deployment of PV technologies
and to increase the share of PV in the EU's energy mix. The ETIP PV
works on research and innovation, market deployment and integration,
and international cooperation.
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ETIP PV: Bringing together research and
Industry experts

Steering committee takes strategic
decisions, with 30 experts from industry
and academia

« Chair: Rutger Schlatmann, Helmholtz
HBZ

* Vice Chairs: David Moser, EURAC —
Jutta Trube, VDMA

Key outputs: Strategic Research &
Innovation Agenda, ETIP PV Vision, Annual
ETIP PV Conference

6 Working Groups

Digital PV and Grid

Integrated PV

Social PV

The European Technology and In

etip-pv.eu



ETIP PV Publications

n ETiP
Photovolaics

Low-cost PV - The Key for
Sustainable Future Energy System

The cost of solar photovaltaic (PV) systems has decraased dramatically over the past decade. Markst prices of PV
by about PV |

inmost countries. The concept of Levelised Cost of Electricity (LCOE) s used for making fair comparisons with slectricity
prices and the cost of other power generation technologies. In this factsheet, LCOE Is defined to be the generation cost,
Le. including all the costs involved In supplying PV power at the point of connection 1o the grid. PV LCOE is based on
PV system capital (CAPEX) and operational (OPEX) expenditures and includes the costs and profit margins of the whole
value chain including financing. project development, manufacturing, installation, operation and maintenance.

PV system CAPEX can be divided into two parts: the modules and the Balance of System (BoS). For decades, module
prices have very closely followed the so-called learning curve, which means that each time the global cumulative PV
generation capacity doubles, the price of modules decreases by about 25%. It is expacted that module prices will
decrease according to the historical LR during the next decades, mainly because of better manufacturing processes,
less use of materials and continuously Improving module efficiencies. Since a large part of 80 depends on the area of
the modules, higher efficiency will also drive down the BoS significantly. On the other hand, some BoS items like labour
cost have recently increased because of high demand and shortage of skilled workars. Morsover, inflation has increased
nominal prices by 20% since 2020.
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According 1o the base scenario by the European Technology and Innovation Platform for PhotovoRtaics (ETIP PV), the
cumulative global PV capacity would increase from the end of year 2023 figure of 15 TWP o about 5.5 TWp by 2030
and to 30 TWp by 2050. Applying this volume growth, a 25% LR and an average 0.5%-point annual average efficiency
improvement, PV LCOE would decrease from 2024 by about 20% by 2030 and by 50% by 2050. Figures 14 show the PV
LCOE at five European locations for four system sizes and with four different nominal Weighted Average Cost of Capital
(WACC) rates. Annual infiation is set at 2% which means that 6., 4% nominal WACC coesponds 10 2% real WACC. PV.
system lifatime is 30 years for rooftop and 35 years for installations, and s 0.5% in
all casss. OPEX for utiity-scale from 2023 to 2050 decreases from 2.5 to © €/kWp/a, for rooftop solar it is 10 €/kWp/a. All
prices are given in start of the year 2024 real euros. Other input parameters are given in Tables | and I
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would be already competitive with nominal WACC well over 10% in all countries. During 2022 energy crisis in Europe, spot
market prices wera much higher making PV even more compstitive. In Malaga, utlity-scale PV LCOE with 7% nominal
Wh by

WACC is 24 €/MWh in 2024, decreasing to 19 €/MWh by 2030 and to 13 €/ y 2050.
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Strategic Research and
Innovation Agenda (2021)

LI

System integration through integration
of Photovoltaics of Photovoltaics

Document with international relevance

Used to «inspire» new calls for funding

Used to assess the impact and ambition of projects
Used to showcase the importance of PV and the vision
towards 2030 and beyond

Ehoto oltaic
EUROFPEAN TECHNOLOGY
& INNOVATION PFLATFORM

Strategic Research and
Innovation Agendaon
Photovoltaics

etip-pv.eu

www.etip-pv.eu
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We have strong EU (and national) commitment to
Reshore PV production!

REPowerEU, EU Solar Energy Strategy Manufacture
Establishes objectives for EU PV deployment and for the & ':Q:'\g ,\zﬂamci}/n\f oroduction of solar

consolidation of a European PV Manufacturing supply chain,  #E  potovoltaics by 2025
setting up the European Solar PV Industry Alliance

Deploy
EU Net-Zero Industry Act (NZIA) g_;ﬂ Syz e SSSOZEW
Provides tools to scale up net-zero technology
manufacturing (notably PV) to cover 40% of EU annual Temporary Crisis and Transition
demand by 2030 Framework (TCTF)
« Simplified regulatory framework
 List of strategic net zero technologies including PV Easing the State Aid Rules to enable
* non-price and prequalification criteria to be applied in European Member States to deliver =
20% of all auctioned volumes per year per Member CAPEX support for up to 40% of relevant >
States (European Council Proposal) costs to clean energy technology e
« Prequalification criteria based on resilience and manufacturing, notably for PV (Used by
proposed import limitation based on GPA (European Germany, France...)
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Current situation
production cost gap compared to other global regions

Significant variations in the material costs, labor costs
and the equipment & building depreciation costs from
one region to another
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« Up to 30% difference in material costs from ToPCon 4 HIT 305 TBC 305
shipment, economies of scale and import taxes in * ”
certain countries. -
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The cost of resilience
Influence of higher module prices on LCOE

3,0 WAL 7% - 1.200 KWh/kKWp
= BO0 KWh/kKWp
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Resilience gaps in the European
PV value chain

Industrial &
technology

gaps

General

Structural
factors to
reduce
manufacturin
g costs

Upstream Solar Cells:

manufacturing: Standardisation &
Equipment availability industrialisation of
& OPEX new technologies

Modules:
OPEX challenge &
component costs

Economies of scale

Supply chain integration

Automation

Supply from RES for low energy-OPEX of production
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Innovation
Key to achieving and maintaining competitiveness

« Learning curve for PV is a result of maturing industry
and supply chain, scaling effects and technology /

efficiency improvements , _ , , ,
Learning curve for module price as a function of cumulative shipments

10° 10’ 10° 10° 10°
« Many of these improvements were developed in ;t ® Historic price data
i . 10 — —LR24.4% (1976 - 2022) | | 4
Europe through close collaboration between industry q 10¢ | :
(=3 { — ) .
and strong R&D centres. - :"‘.0 e ® %% © Efficiency lea
3 ~ 2 -
—_— ~ @
] ™ e
Q ~
. ; ; - ~ $-5-o. C
* European R&D community continues to innovate* - * 8 066006046
but competitors are scaling up their R&D as well. § 1k ; 11
° ; | 2 9¢ ]
3 S | nay
* Innovation is key to continue the learning curve and e o ®ope
. . . . . .. = <
one important aspect in achieving and maintaining <
. >
global competitiveness. < 3
0.1 N HAED i 1§ pLLity L4 4 1d i e ido 2
*for more details see ,ETIP PV Industry Working Group White Paper: PV Manufacturing in 10° 10’ 10° 10° 10* o
Europe: understanding the value chain for a successful industrial policy” (2023) Cumulative PV Module Shipments [GW] ©
L
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PV technology cycles
The last one lasted 6 to 8 years
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PV technology cycles — TOPCon is main choice for new fabs (in CN)
HJT, Back Contact and Tandem are on the horizon
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Public R&D&l budgets need to grow
Instead of shrinking

* LONGI reported an R&D spending of USD 689 million in 2021, Trina Solar reported USD 370 million in
2021 and Tongwei reported USD 300 million in 2021, amounting to 2% to 4% of their budget.*

* These spendings are of the same order of magnitude (or far greater) than the total public EU spending
on PV R&l for the 2014-2020 period under the Horizon 2020 programme.*

Current developments:

* European level: proposals for a EUR 2.1 billion cut to the general Horizon Europe budget (on a total of
EUR 95.5 billion). These cuts are not limited to PV but would affect PV R&l as Horizon Europe
represents EUR 40-50 million per year for PV R&l funding.

* Germany: federal budget for 2024 was ,stopped” by Federal Constitutional Court ruling; there is a multi-
billion Euro ,,gap“ which puts pressure on PV R&I funding

*see ,ETIP PV Industry Working Group White Paper: PV Manufacturing in Europe: understanding the value chain for a successful industrial policy” (2023)
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Funded by the European Union, under the Horizon Europe programme, Grant agreement number
101075398. Views and opinions expressed are however those of the author(s) only and do not necessarily
reflect those of the European Union or European Climate, Infrastructure and Environment Executive Agency.
Neither the European Union nor the granting authority can be held responsible for them.
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