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e What can you do to support this strategic effort?
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¢Resilient
Group

www.resilientgroup.eu

Marc Rechter
Co-Founder & CEO

European Clean
Hydrogen Alliance

Kick-starting the EU Hydrogen Industry to
achieve the EU climate goals
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Accelerating the energy transition

)
H,

Solar Cell and Digitalisation
Green Hydrogen
Modules Enablement
Develop, own and operate Manufacturing of next Digital solutions and platforms
green hydrogen production and generation Solar PV cells in for cross domain resources
distribution infrastructure state-of-the-art facilities optimisation and asset
management

E\IERCOUTIM

ALCOUTIM SOLAR ENERGY ASSOCIATION

& Hesilient =y
€ Hydmgen M “ C e

www.resilienthydrogen.eu www.mcpv.eu www.enercoutim.eu
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H C Gigawatt HjT production lines scale-up plan
connecting EU

solar value chains
Module sites (options)**

P
Cell site Proximity to end markets
0.3 GW
2024 Phase | AR\ Netherlnd
(300 MW S\Sllé) — etherlands
2.7GW 0.6 GW
2025 Phase 2 L.\ o=
Netherland: .
(2.7 GW Cells + 600 MW Modules) —y |Nethertands ‘ Spain
3GW 3 GW
2026/27 Phase 3 P==N _
Netherland .
(3 cells+ 3 GW Module**¥) etherlands Spain
3GW 3.6 GW
Phase 4 .
(6 + 6 GW Cell and Module**¥) - Germany Morocco / Mid East
3GW 3.6 GW

Phase 5 . Germany

(3 + 3 GW Cell and Module)

Morocco / Mid East

9
:
9
3

Morocco / Mid East

Phase 6
(3 + 3 GW Cell and Module) . Germany

« MADE in EUROPE

» PHOTOVOLTAICS

X » X
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- Green De

The Eyrbbeéh _

Energy transition in Europe - Demand

Annual installed PV capacity in Europe

The EU Solar Strategy sets a target of 730 GWdc (600 GWac) by 2030, a significant increase in pace

70

Mobilising research
and fosteringinnovation
Transforming the
Increasingthe EU's Climate EU's economy fora Azero pollution ambition
ambition for 2030 and 2050 sustainable future for a toxic-free environment
/ \

Supplying clean, affordable
and secure energy

Mobilising industry r,
i lly
for a clean and circular economy.
friendly food system

Preservingand restoring
ecosystems and biodiversity

\ /

Building and renovatingin an
energy and resource efficient way

Financingthe transition

Accelerating the shift to
sustainable and smart mobility

d

TheEUasa |

A European
global leader

Climate Pact

[t [ Erery storage
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EUROPEAN SOLAR PV
INDUSTRY ALLIANCE

European Clean
Hydrogen Alliance

| Battery
| Alliance

Y

AACCELERATE
CLEAN ENERGY
TRANSITION

VA

REPowerEU

PHASE OUT DEPENDENCY
ON RUSSIAN FOSSIL FUELS

DIﬁSIW
ENERGY
SOURCES [@cn)

SMART INVESTMENT
National and European plans:

reforms and investments,
faster permitting and innovation

Next Generation EU

REACT-EU:
€50 billion

Recovery and Resilience Facility:

€560 billion |

Total: €750 BILLION

* Development:

€15 billion €2 billi
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L}

InvestEU:
€30.3 billion

Solvency Support
Instrument:
€26 billion

Horizon Europe:
€13.5 billion

EUd4Health:
€7.7 billion

oRescEU:

on
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Cell Technology Shift

Growth of HjT driven by potential for higher cell efficiencies, and relatively
less complicated production process, resulting in attractive LCOE"

Key performance indicators
Woafer-based

silicon PV

Cost Efficiency Cost Efficiency

Al-BSF ‘ ‘

Comments

B Expected to be phased out in next 5 years

O O
O 0 O B Currently most cost-effective technology
® O 9

PERC
0 B Reaching technology efficiency limit

< N-PERT / Q | O|‘1Iy. at early st.age of mass production
2 TOPCON B Existing PERC lines can be upgraded, but new
%0 capacities mostly come from new production lines
.E (AR AR R R RRRRRRRRERERERERERERERRRERERERDRERERERERERERRERERERERRRENRRRRDRIRRRRRERERERERERRRERERERERIERNERERERRRENIERERERRRRNNDEN]D]]
%o . G ‘ O . B Only at early stage of mass production E
,E E HjT B Fewer production steps than PERC and TOPCON 1:

. B Entirely incompatible with current production IinesE
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COVID-19: Supply Chain Risk

* X

Suppliers
s European
upp/be ‘§upplier;!
Up * % *
Value Gap
* X * X

Public/ Finance Buropean European
Private Pu'\:zlic/Priv*ite ¥ Qustomg*rs
Finance * % * : * 4 *
OEMs

The EU needs to underwrite any “value gap” that may arise for an initial period of time

Chinese dominated supply chain

11
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RUSSia‘n InvaSion E Front Year P d Gas C (Euros/MWh)

rces: Rystad Energy, Refinitiv Eikon

Europe’s $1 Trillion Energy Bill Only
Marks Start of the Crisis

® High prices could last years and aid is becoming unaffordable
= Relief on global gas markets isn't expected until 2026 -
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Europe needs an Energy Marshall Plan

KEY Industries Technologies Scale Level Playing Field PROPOSED ACTIONS
~ ACCELERATE EXISTING PLANS
WIND Q Q CBAM/TAXONOMY?...
PROTECTION THROUGH
STANDARDS
BT TERIES Q % 1PCE| SUPPORT MANUFACTURING AND
OFFTAKE
HYDROGEN 0 +IPCEI BOOST EU SOLAR VALUE CHAIN
REVIEW AUCTION MECHANISM TO
SOLAR Q e [ NOTHING ENABLE STRONG INDUSTRIAL
BALANCE SHEETS

Deployment alone =f= Energy Security

Energy Security == Integrated Supply Chain == Materials + Manufacturing @Scale
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SAVE U.S. households

$60 BILLION

in cumulative
ELECTRICITY BILL SAVINGS

PREVENT

29
BILLIONTONS

of CUMULATIVE
CARBON EMISSIONS
from power sector

-+
US Inflation Reduction Act

ADD

980 GW
of CAPACITY
for new zero-
and low-carbon

resources on
the grid

SAVE the
average U.S.
household CREATE

$52 ANNUALLY ' 341,000- 382,000

on ELECTRICITY BILLS HIGH QUALITY JOBS

iy

GROW WIND AND SOLAR
POWER GENERATION to
46% of the nation’s electricity

DRIVE
$420-$467 BILLION

in CUMULATIVE GDP GROWTH

DELIVER OVER $74 BILLION IN CUMULATIVE HEALTH BENEFITS, PREVENTING:

9,200 18,700 | 6.1 Million

premature deaths asthma attacks, lost school
cardiac arrests, and workdays
and strokes

cut
340 MILLION TONS

of annual carbon emissions
from the power sector

A Game Changer for%*-e Global Energy Sector
.«.and Climt__.e_x_w b

day

DRIVE
$52-$58
BILLION

in new
ECONOMIC
ACTIVITY

DELIVER

$9.5-$10.1
BILLION
in HEALTH

BENEFITS from avoided
air pollution
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Europe’s Response

January 2023

EU makes green pitch to rival US Davos delegates praise Biden’s
subsidy splurge ‘huge’ green package, as Europe
Ursula von der Leyen pledges ‘unprecedented’ voices complajnts

investments in clean technologies . . .
Company chief executives and investors say

Inflation Reduction Act will be an ‘engine’ for US
growth

CBI chief urges UK to counter US

and EU ‘arms race’ on green US states recruit European clean

subsidies tech groups with green subsidies
Tony Danker warns that Britain is falling behind Michigan, Ohio, Georgia and others send
rival nations in investing in green technology delegations overseas amid complaints from EU

officials

Von der Leyen Says EU Must Boost Clean
Tech Funds to Counter US

® Commission chief proposes temporary changes to state aid rules
m Bloc must also respond to unfair Chinese practices, she says

April 2023

TCTFE

State aid Temporary Crisis and
Transition Framework.

Fast, clear and predictable framework N 7 I \
to accelerate green investments /il /[

|

March 2023

i
Paving the way for Member States to design and implement support measures in sectors \

which are key for the transition to a net-zero economy 2 H EU "ET_ZERO
INDUSTRY ACT

Raw Materials Act

NetZerolndustry

CRMA

15


https://ec.europa.eu/commission/presscorner/detail/en/ip_23_1563
https://ec.europa.eu/commission/presscorner/detail/en/IP_23_1665
https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials/critical-raw-materials-act_en
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What do we need to create a successful European solar value chain?

16
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Level Playing Field & De-Risk Private Investment

3040 »
G
" Uy Value Gap
* X % * X %
Eu'ropo'm Finance European
Pd!zllc/Prlvéte C;ustomg*rs
* % x < * * x
N
R
o®
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C‘\O D
Q<° > ?‘oq\

*Nationajl(
Goav'ts

The EU needs to underwrite any “value gap” that may arise for an initial period of time
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Supply Chain

Materials

Supply Risk
(sorted Largest 1o smallest)

PV in EU:

most supplies and
technologies readily
available
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Balance of Systems manufacturing
Inverter, Wiring, switches, mounting systems, trackers, batteries

Raw Polysilicon Ingots &
material Wafers

Cells
= e e

Component supply (backsheets, encapsulants, solar glass)

Equipment supply

Supply Chain

Modules

|

Strong technology
But lacks scale

Engineering, Operation
Procg:%mem ~and Recyching
Con Sion Maintenance
L )
1
Strong

% unday

BUT:

e Strong downstream, lack
scale upstream

e Strong in technology

* Weak in scale

* Short term supply chain
risks: cells & wafers

* Module supply chain risk

ssssssss

China bans export of core solar panel
technologies

Reverse Golden Rule ~ treat others as theyve treated you ~ is meant to keep lead status in making large silicons

0000:00-¢= ¢

EEEEEEEEEEEEE

19
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Finance

Impact of policy incentives on local solar manufacturing cost across
the regions

- Production cost[] Margins . Shipping cost E\ Import tariffs - Incentive support

Delivered cost of modules in Delivered cost of modules in Delivered cost of modules in Delivered cost of modules in
China, $cNVp the EU’, $c/\Np the US'3, $c/Wp India’, $chp
37.2
32.1 ’ 6.9

7.3

EE == = =
W/o With W/ With Imported W/o With Imported W/o With Imported
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 c/Wp Capital subsidies & grants 0.1 ¢/Wp Inflation Reduction Act 11-18 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 aWp regional programs) primarily prc?ductlon linked manufactu'rlng, ' '
and water . State-level investment 1.7 c/Wp Import tariffs: Make-in India 40 - 55%
. . . incentives (e.g., Arizona’s Job safeguard duty (14.5%), Basic
Indirect supply incentives: 0.7 c/Wp Credit Schemes) Customs Duty (25-40%)
relax_ed 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) comresponds to Enel’'s (€118M) received I Innovation Fund
3. Impact range (incl. state incentives) depends on partial localization. Cells & modules:12.7 c/V'
4. IRA to provide 100% of the proposed incentive till 2029, phase-out linearly by 2033. Incentive ), cells (4 c/W) & modules (7 c/W). . IRA 1 1 — 1 8 2lis & modules) —14.4 ¢/W (full US localization) till 2033
5.

PLI incentive value (range) primarily depends on module efficiency: 0 (< 19.5%), 2..25 INRW 0 1 C /W p
' c/Wp# esmc -

European Manufacturing Council

But we need a level
playing field, to attract
investment.

TCTF & NZIA are a good
start but we need EU
instruments in addition to
MS, less complexity and
more speed.

20
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Equipment Manufacturing

esmc

European Manufacturing Council
L] | —
AGC ZZ Fraunhofer mmec mersen VOLTEC CuxChemtech @ASTRASUN RIENjA| SIEMENS abora
‘Your Dreams, Our Challenge ISE Interuniversity G * Advanced Solar Technology
AGC Active Glass Fraunhofer ISE Mictoslectronics Ines Solaire mcPv Mersen Voltec Solar LuxChemtech Astrasun RENA siemens Abora

n l PVF @ ASSENBLY NEXWAQ REC EV@J:&,AB ﬁ;zs&m midsummer S()l(.u.ge gévliﬁs;sions carson P1 D VALOE

" - Solar
LInstitut
Solar Equipment
Photovoltaique Mondragon v
dile-de-France Assembly NexWafe REC Solar Evolar 1SC Konstanz Midsummer Solarge 35 Swiss Solar Carbon MIO Solar Egipment Valoe
Solutions AG
oooooooo ENERGY F | #) OXFORD PV SATINAL Ov imvation f @) JivLicH
CLUSTER-NORWAY SOLISTEK W ECM » w00 0 . TNO i @ENLOG maxeon <) uLicH exXAsun
4 The N ian Sols - i i . -
Giga PV nergy cluster SoliTek ECM Greentech Oxford PV satinal .P.A Vitronic ™O Enlog i Forschungs Exasun
Jalich

+
= =
#/4 Lightyear exateq RCT+ AGP NOT S G|GRL] (“ormaxx. AT p— Q CENER

s N
] " 73 NorSun
Lightyear Exateq RCT Solutions AGP Glass NXT Bottero S Recouony.ond sunmaxx . >
Centro Nacional
Austrian Institute Becquerel de Energias
of Technology nstitute Renovables Norsun
. = g
@) FuturaSun W) sYsTovI* ¥ lubesolar ENVELCN' GRANSOLAR 0 P I S .......
renzebach GROUP Ao masconpny SOLLIANCE
Futurasun Systovi Tubesolar Envelon X i
y: Gransolar Opis Solliance sincurusi
Photowatt
Photowatt singulus
* &%
~ Y %%°
Autarg’ Kromatix” CraaLa ecosolifer

Strong technology and equipment manufacturing, but...
Bottleneck ahead due to IRA and Indian demand...
So Europe needs Speed...
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How can we Accelerate and De-Risk the PV Industry Scale-up? *

I. Finalize the EU Policy & Support Framework Fast — Simplicity / Speed / Certainty / Protection
2. To ensure a level playing field

3. Ensure parallel and fast scaling of the entire value chain ‘“Made in Europe”

4. Ensure stable demand

5. Ensure skilled labor force

6. Ensure dedicated Public & Private finance across the value chain

7. Prioritize permitting for industrial and deployment projects

nday
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Solar Cell Prioritized c-Si Manufacturing Model

Key Raw Materials &
Production Equipment: Industry-led Scaling Plan

All Upstream

* Cell at the Core
Upstream IP & Know-

Production how: All
Stages * De-risks Module scale-up
Cell

Producti .
roduction * Enables Ingot & Wafer investment

Domestic Security of
Module Supply-

Supply Chain

© Solar Media, Ltd. & PV-Tech: Feb. 2023
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European cell manufacturing?
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Why is The Netherlands a good location to kick-start European cell

manufacturing?

Legenda

maatschappijen

Nederland op nummer 2 in citaties Zon-PV

Data obv een Scopuszoekopdracht met zoekwoord “photovoltaic” @ Hogescholen

Citaties, aantal per publicatie

!!!!HE

@ Indienende partijen
@ Zon-PV bedrijven/instituten

@ Regionale ontwikkelings-

[SolarKlab

Nationaal ecosysteem Zon-PV

40 Zon-PV
European Solar manufacturing Counsel )
Holland Solar

ra Draisma @

Solar Manufacturing Europe
Nationale Consortia 7

Zon-op-Gebouw / Infra
Nederlandse Vereniging vool
Duurzame energie (NVDE)
Alliance for Solar on Mobi

@ Groenleven  “roningen

T oee L == HVA @ Maan
Ensched
:m(:fri:\(‘oba .TempressnSc e
o Saxion
@ Sunrock : %3 Rotterdam Utrecht
e &
Solar>k(abl A
Duflex @
@ Eternal Sun - @ ReraSolution
. Karfieleon@® @BOM @ Wienerberger &
Ajnf Avans @@ Fontys® Heijmans

Zon-PV cel-records in Nederland

Perovskietcel TNO
Pb/Sn perovskietcel 20% RUG
Flexibele perovskietfolie 15% TNO, 100 cm? o
Perovskiet/CIGS-tandemcel 27% TNO, 22,0% op 80 cm?
Perovskiet/perovskiet-tandemcel 23,7% TUE °
Silicium HJT-cell 24,2% TUD
Silicium/perovskiet-tandemcel 25,6% TNO, 100 cm?
Silicium/perovskiet 4T-tandemcel 30,1% TNO/TUD/TUE/IMEC

[Solarsk ) o

@ Knauf
@ SolarVisuals

- BoschRexroth @

Ny \f-ﬁ, ’ tindhoven @) Lightye
»

@ Brainport Devel
—

Endurans,
Compoform ’
zovd ol

CEA INES

World-class R&D eco-system

Highest per-capita PV deployment in Europe

National Growth Fund - SolarNL
Semi-conductor sector

inday

EEE R
@ vicrv

@ NOM
@ Hanzehogeschool

[Solar>4<lab)

The Netherlands has the most solar

@ Demcon it i

i e panels per capita in Europe
@ Yparex ooao@

@ Solmates

Holland High Tech

Global Challenges, Smart Solutions

@ VDL

@ SALD

@ DoMicro

@ ZigZagSolar
@ Stiels

@ Trespa

The whole Semicon value
chain in one country
The Netherlands is one of three countries in the world,

together with the USA and Japan, to have a complete
value chain within its borders.
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manufacturing?
Circulaire geintegreerde
hoog-rendements ZONNepa nelen
Silicium HIT
Nederlands , g
https://lwww.solarnl.eu/

_@_

1
SolarNL

Voorstel Nationaal Groeifonds 2023 ® Zon-PV
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Gigawatt HiT production lines scale-up plan

Module sites (options)**

ite*
Cell site Proximity to end markets
0.3 GW
2024 Phase | PSS Netherland
(300 MW SV?,\I,!E) —— etheriands
. 2.7GW 0.6 GW
2025 Phase 2 A\ -
Netherland i
(2.7 GW Cells + 600 MW Modules) e ‘ Spain
3GW 3GW
2026/27 . Phase 3 L\ —
Netherland i
(3 cells+ 3 GW Module***) - | CTeriands ‘ Spain
3GW 3.6 GW
2027 . Phase 4 .
(6 + 6 GW Cell and Module***¥) . Germany . Morocco / Mid East
3GW 3.6 GW
2028 . :;h:s;Gsw Cell and Module) . Germany . Morocco / Mid East
ell and Module
3GW 3.6 GW
2028 ’ Phase 6 .
(3 + 3 GW Cell and Module) ‘ Germany . Morocco / Mid East

Next Generation
Manufacturing
Heterojunction (H;jT)
PV Cells & Modules

Strictly-Private & Confidential
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What can you do to support this strategic effort? ~ ”I.da
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Policy Makers

* Accelerate & Simplify access to public funding — there is no time to lose. Private
investment needs a Level Playing Field and de-risking first...

* Deploy all possible instruments: REPowerEU / RRP €455mio end of April. Support NZIA,
IPCEI, Sovereign Fund. Europe will need to deploy everything it has to keep its industry...

* Accelerate industrial permitting — as proposed in the NZIA...

Industry

 Engage - contact us, we need your active support!

* Buy - sustainable offtake necessary to build a competitive industry

* Invest - PV will boom in the next decades and will be a critical energy technology

* Pass on the Word - there is only one way to Energy (and Economic) Security in Europe

*  We are all in this together — your success is our success

30
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Thank you!

m.rechter@mcpv.eu
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