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Annual installed PV capacity in Europe
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Annual installed PV capacity in Europe

The EU Solar Strategy sets a target of 750 GWdc (600 GWac) by 2030, a significant increase in pace
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High EU PV deployment ambitions vs. low manufacturing
capacities

The manufacturing capacity in 2022 was:

Polysilicon: 22.1 GW, Elkem & Wacker
Wafer & Ingots: 1.4 GW, Norsun, Norwegian Crystals & EDF Photowatt
Cells: 0.76 GW, Solitek/Valoe, Enel, Ecosolifer, etc.

Modules: 8.28 GW, above 100 different companies
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1. The total value of traded Photosensitive semi-conductor devices, including photovoltaic cells whether assembled inmodules or made up into panels; Light emitting diodes with European countries from 2016 to 2021

Source: Fraunhofer ISE, ESMC, ITC data base trademap e s m c
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The PV import dependency of Switzerland

Trade flows of PV module and cells

The imported value of the total import in to and export out of Switzerland in 2022', for a selection of export regions and countries.
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1. The total value of traded goods in the HS-codes 854142 Photovoltaic cells not assembled in modules or made up into panels and 854143 Photovoltaic cells assembled in modules or made up into panels.

Source: ESMC, ITC data base trademap e s m c 5

European solar manufacturing is at an average of 2.8 — 7.3 $c/Wp
disadvantage compared to China

Local mfg. cost of solar modules? Key drivers of gap EU vs. China, $c/Wp

(excluding logistics), $c/W,, 2022 - . 0
W Mfg. cost [ Impact of scale [] Margins' EIeCtrICIty * + 10 loo /0
Labor - 2—3X

eSMmC W -20-30%

EurnpearDep;:\aenElaac urlnﬁ[}uunc\l * +10_20%
Total gap _ +17—37%

Shipping cost .

Impact of scale ~3.6

EU Premium/
Subsidies/
CO2 cost

1. China and India margins are calculated from local producer data and expert interviews. EU/US margins are derived using corporate tax rates of 21.7%/25% and ROIC of 10% at each value chain stage. Estimated CapEx is $0.14/W for
polysilicon, $0.19/W for ingot wafer, $0.13/W for cells, and $0.10/W for modules
esmc °
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2. Allcost based on stable energy markets (doesn't include current Poly-Si prices or high EU electricity prices)
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Impact of location on life cycle assessment of silicon PV modules
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incentives incentives incentives incentives from China incentives incentives from China incentives incentives from China
Key policy actions Impact Key policy actions Impact? Key policy actions Impact Key policy actions Impact
Capital subsidies: cheap/free 2 cWp Capital subsidies & grants 0.1 c/Wp Inflation Reduction Act 1-18 Production-linked Incentive 21-23
land, subsidized loan rate (such as EU Innovation Fund’ incentives: $48B till 2032; c/Wp* (PLI) Scheme: $3B for solar c/Wp5
Utility subsidies on electricity 0.9 cMWp regional programs) primarily production linked manufacturing,
and water § State-level investment 1.7 cWp Import tariffs: Make-in India 40 - 55%
i . . incentives (e.g., Arizona’s Jobs safeguard duty (14.5%), Basic
Indirect supply incentives: 0.7 c/Wp Credit Schemes) Customs Duty (25-40%)
relaxed labor laws, no input Section 201 import tariffs 14.5%
credits
1. Assumption: shipping cost = 0, for locally manufactured solar modules
2. For EU, incentive impact (depreciation spend saved) corresponds to Enel's (€118M) received for 3GW HJT solar mfg. unit through the EU Innovation Fund
3. Impact range (incl. state incentives) depends on partial localization. Cells & modules:12.7 c/Wp vs. for full localization: 19.7 c/Wp
4 IRA to provide 100% of the proposed incentive till 2029, phase-out linearly by 2033. Incentive breakdown: p-Si (1.5 c/W), wafers (5.5 c/W), cells (4 c/W) & modules (7 c/W). . IRA’s impact (avg NPV) range: 8.8 c/W (US cells & modules) —14.4 ¢/W (full US localization) till 2033
5. PLI incentive value (range) primarily depends on module efficiency: 0 (< 19.5%), 2..25 INR/Wp (19.5-20%), & 2.75 INRWp (>20%)
esmc °
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Current situation of the European PV manufacturing landscape
Strengthens and weaknesses in the peruse of reaching the manufacturing goal of the EU commission
World leading in research and
technology development

Strong and expanding
home market

Strong support
for R&D&I

Missing parts, or bottle-
necks, in the PV
manufacturing value chain

Support for ca|if)|tal

Nos port for ciilt aI]d

costs!!

Critical mass of capacities
not yet established
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Policy instruments to foster European PV manufacturing and
current status — IN PLACE

Temporary Crisis and Transition Framework (TCTF) — Lifted state aid rules unlocked opportunities
for state aid support

Through the General Block Exemption Regulation (GBER), and the proposed Temporary Crisis and Transition Framework
(TCTF), following the aggression against Ukraine by Russia, the European Commission adopted the 9 March the proposal that
EU Member States will be able to 31 December 2025 support clean tech production in Europe, including the PV

manufacturing industry. ' I III I

CAPEX support 15% 20% 35%
Presentation pr¢

Tax advantages, loans or 20% 25% 40%
guarantees
CAPEX support 25% 30% 45%

Tax advantages, loans or 30% 35% 50%
guarantees
CAPEX support 35% 40% 55%

Tax advantages, loans or 40% 45% 60%
guarantees
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Policy instruments to foster European PV manufacturing and
current status — IN PLACE

Temporary Crisis and Transition Framework (TCTF) — Lifted state aid rules unlocked opportunities
for state aid support

Through the General Block Exemption Regulation (GBER), and the proposed Temporary Crisis and Transition Framework
(TCTF), following the aggression against Ukraine by Russia, the European Commission adopted the 9 March the proposal that
EU Member States will be able to 31 December 2025 support clean tech production in Europe, including the PV

manufacturing industry. e c ‘L
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Policy instruments to foster European PV manufacturing and
current status — IN PLACE

Temporary Crisis and Transition Framework (TCTF) — ‘Funding gap’ or ‘Matching aid’

As stated in the Communication of the European Commission, in exceptional cases, it will be possible to provide higher support
to individual companies facing a real risk of investments being diverted away from Europe in case the beneficiary could
demonstrably receive higher aid for an equivalent investment in a third country jurisdiction outside the European Economic Area.
In such situations, Member States may provide either the amount of support the beneficiary could receive for an equivalent
investment in that alternative location (the so-called ‘matching aid’), or the amount needed to incentivise the company to locate
the investment in the European Economic Area (the & )—.E S,m thchever is the lowest.

This option is subject to a number of safeguards: firstly, the inve<.s.2..t Nk s, d areas, or be cross-border investments involving projects
located in at least three Member States, with a significant part oftfieréverall inVestient takliry pfdce in at least two assisted areas, one being an “a” area

(outermost regions or regions whose GDP per capita is below or equal to 75% of the EU average). secondly, the beneficiary should use state-of-the-art production
technology from an environmental emissions perspective; thirdly, the aid cannot trigger relocation of inve stments between Member States.

_esme
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Policy instruments to foster European PV manufacturing and
current status — IN PLACE

Temporary Crisis and Transition Framework (TCTF) — Lifted state aid rules unlocked opportunities
for state aid support.

S
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Revised REPowerEU Regulation — An.s..'..jse?semicﬁor REPowerEU chapters in the Recovery
and ReSI|Ience plans (RRPS) European Manufacturing Council

On February 27, a revised REPowerEU Regulation was adopted, which amends the Regulation for REPowerEU chapters in the
Recovery and Resilience plans. The Commission requests that Member States submit their revised/modified RRPs by April 30th.
This sets the legal groundwork for Member States to support their PV manufacturing industry, provided they include it in their
RRPs, by EU funds rather than their own state budget.

esmc

Policy instruments to foster European PV manufacturing and
current status — IN PLACE

The EU Solar PV Industry Alliance — The general objective is to enable the development of an EU solar PV
industrial ecosystem.

The alliance will bring together industrial actors, research institutes, consumer associations and other stakeholders with an interest in the
solar PV sector. Discussed and foreseen activities are:

» ldentify manufacturing scale up bottlenecks and provide recommendations.
« Set voluntary quantified objectives for EU manufacturing capacity and a diversified value chain.

* Map the availability of financial support.
« Facilitate access to finance, including by establishin_ =« nreci gat tlﬁys for solar PV manufacturing.
» Provide framework for cooperation actions for devegpmeeapt nd,Uptak Siing Council

The Just Transitions Funds (JTF) — the JTF is dedicated to transform coal regions to renewables hubs.
JTF have a budget of €17.5 billion, of which Five Member States — Poland, Germany, Romania, Czechia and Bulgaria — comprises
almost 60% of all JTF budget (59,26%), which equals to €10.4 billion.

Innovation Fund — The Innovation Fund is a funding programme for the demonstration of innovative low-
carbon technologies.

ENEL’s Catania 3 GW bifacial heterojunction project TANGO was granted €118 million in the 15t Large-Scale Call (LSC).

A budget for the 3 Large-Scale Call (LSC) of € 3 billion has been made available. The 3™ LSC will be dedicated to three windows:

* Innovative clean tech manufacturing (€ 750 million)

* Innovative electrification and hydrogen applications in industry
* mid-sized pilot projects that focus on validating, testing and optimising highly innovative solutions

esme
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Policy instruments to foster European PV manufacturing and
current status — UPCOMING

PV in the EcoDesign regulatory framework — Increased quality and CO2-emission content favour
European manufacturers.
The drafting of regulatory texts to include PV modules into the EcoDesign regulatory framework aims at:

Foster module and inverter designs that have improved long-term energy yield, circularity and smart readiness.

Take products off the market that are of a low quality.

Inform users in a comparable manner about modulc e, foffTin b otprint to provide them with a common basis to compare
different products.

European Manufacturing Council

esmc

Policy instruments to foster European PV manufacturing and
current status — ADVOCATED ADDITIONAL POLICIES BY ESMC

Important Projects of Common European Interest (IPCEI) — Makes it possibility for the EU Member
States to support domestic innovative industry projects without violating the EU Internal Market and the State
Aid guidelines.

* Currently 59 member companies and organisations, participating in 6 projects.

¢ Encouragement from the EU commission and official support fromt Spain, Poland Austria, Belgium, Lithuania, Luxemburg and Norway.

¢ Germany, France, Netherlands and Italy in progress.and Wtéregpemthésupport

The Carbon Border Adjustment Mechaiiisth (CBAM) "=“Ificluding PV modules would reduce inequity
between European manufacturers that pay for their emissions and Asian manufacturers that don't.

esme
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Key criteria for successful enablement of PV supply chain in EU

Large-scale expansion Adoption of advance Regulatory support by Alignment of Creation of a local

of manufacturing module technology  the EU and countries stakeholders — solar ecosystem
capacity at the right e.g., HJT, TOPcon, (An no reactive policy Premiums for EU having large scale solar
locations Tadem respanssdn Chiga) made products equipment providers
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Dr. Johan Lindahl,
Secretary General of ESMC
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