EUROPEAN CLUSTER
| CONFERENCE 2022

'=, d@“”ﬂy
£ European EUROPEAN CLUSTER < £
Commission C COLLABORATION PLATFORM #EUClusterConference g::[\#aERCY:Z%(F:}I-IN&%EJTBRJ CAND TRADE g™

EU2022CZ



Energy Security and Strategic

Resilience of the European
Economy

EUROPEAN CLUSTER
CONFERENCE 2022

222222222

McH

#EUClusterConference

Marc Rechter
Co-Founder & CEO
MCPV

26-27 SEPTEMBER 2022, PRAGUE




Global megatrends (M CP\D
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Carbon Budget
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IPCC 2022

cllma!epch(a:ng
Climate Change 2022 The scientific evidence is unequivocal:
[pact: Aaptation and W perabilty climate change is a threat to human well-

being and the health of the planet.

Any further delay in concerted global
action will miss the brief, rapidly closing
window to secure a liveable future.

This report offers solutions to the world.

IPCC & @

INTERGOVERNMENTAL PANEL on Climate change wMo UNEP
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IPCC 2022

-Europe
Europe is warming faster than the global average. The
effects can be seen everywhere, with major regional
differences. Some consequences are irreversible, such
as the loss of glaciers and the extinction of species.

- Floods
In a scenario where warming exceeds 3°C, the

damage caused by river floods may double. As 2100
approaches, damage as a result of coastal flooding will,

in the 3°C scenario, be ten times higher than current
levels. Early warning systems, room for rivers, flood
defences, and the relocation and prevention of building

in high-risk areas will limit the consequences.

rHeat
Heat stress will inflict more casualties. In the 3°C
scenario, this risk will be 2 to 3 times higher than in
the 1.5°C scenario. Early warning systems and the
greening of cities will help to reduce the risk.

Europe and southern Europe. The more efficient
storage, retention and re-use of water are effective
measures. Physical and technological circumstances
will limit adaptation options.

rNature
The habitat for current land and marine ecosystems
will be reduced, with irreversible consequences. This
process will accelerate if warming exceeds 2°C. The
restoration, extension and linkage of protected nature
areas will enhance the capacity of ecosystems to adapt.

o

- Agriculture
A combination of drought and heat will exacerbate the
risk of crop losses. In the short term, irrigation will be
effective but, over time, it will increase risk of water scarcity.

Deltares

EUROPEAN CLUSTER
CONFERENCE 2022

- Drought o
The risk of water shortages will increase with higher \ﬂ
levels of warming, particularly in western and central <

The new IPCC report

Consequences of climate change and solutions for Europe

Some natural solutions are under
pressure as a result of climate change
effects on ecosystem functioning.
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Adaptation window, limited time
More and more regions are preparing for climate
change. Implementation is lagging behind. Meagures#re
small in scale, not transformative and feaes oh specific sectors
or specific cities. Opportunities tmcelerate adaptation exist but
this window of opportunity is narrowing.

© Deltares in collaboration with WUR, 28 February 2022
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More and more regions
are preparing for
climate change.
Implementationis
lagging behind.
Measures are smallin
scale, not
transformative and
focus on specific
sectors or specific
cities. Opportunities to
accelerate adaptation
exist but this window
of opportunity is
narrowing.

Hotspots
Cities are hotspots where several risks
overlap, and locations where action
can be taken to establish a
climate-robust society.

Decisions today determine the future
Decisions in the domains of the economy, knowledge, society, nature
and politics drive climate change and adaptation. Adaptive planning
that takes the long-term adaptation challenge into account facilitates
timely adaptation and can help to avoid lock-ins and prioritize
investments.
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IPCC 2022 (MMCD\D

(b) Observed impacts of climate change on human systems

Impacts on Impacts on Impacts on Confidence
water scarcity and food production health and wellbeing cities, settlements and infrastructure in attribution
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What do we need to mitigate? (M CD\D

World electricity generation by power station type

Units: PWh/yr

Floating offshore wind
Fixed offshore wind
Onshore wind
Solar PV

Solar thermal
Hydropower
Biomass
Geothermal
Muclear

Gas-fired

Qil-fired

Coal-fired

1980 1990 2000 2010 2020 2030 2040 2050

DNV GL 2020 Historical data source: IEAWEB (2019), IRENA (2019)
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Solar PV is the key enabler of the energy transition (M CD\D

Installed power capacity 2000-2040 Annual net solar additions vs forecasts

Global power capacity by source in the Stated Policies Scenario _ _ Annual net solar capacity additions versus

(Solar PV ) International Energy Agency (IEA) World Energy
3000 = Outlook forecasts
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= Annual Solar PV additions consistently higher than
forecasts
= Solar PV growth outperforming due to it being the lowest

cost of renewable energy and climate change imperatives

= Global PV installed capacity exceeded 1TW in 22

= For 100% renewable energy generation, need ~
30-60 TW of PV installed (and 20-40 TW Wind)

Source: IEA
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PV
EU energy dependency: from fossil fuel to renewable energy (M C )

Global annual PV production by country / region

@ Rest of World
140 +— @ United States

N “... The rapid growth of renewable
oJapan Europe . qe
B Europe energy is likely to alter the power
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| |mPR China and influence of some states and

regions relative to others, and to
' China redraw the geopolitical map in the
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International Renewable Energy Agency (IRENA)

2010 2011 2012 2013 2014 ‘2(015 2016 2017 2018 2019 2020
ear

urgent need
Europe has an eppertunity to become energy independent
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European PV Industry — Current Supply Chain (MHCD\D
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European PV Industry — Target Supply Chain (M”CD\D
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The EU needs to underwrite any “value gap” that may arise for an initial period of time
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EU Solar PV Opportunity (MHCD\D

PV-IPCEI
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obsolete The PV-IPCEI projects are all based on next-tech
14} : advanced n-type bifacial technologies.
12t ) ) ) L
2010 2015 2020 2025 2030
Year M. Hermle et al., Applied Physics Reviews 7 (2), 2020
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EU Supply Chain (M CD\D

Balance of Systems manufacturing
Inverter, Wiring, switches, mounting systems, trackers, battenes
Polysilicon Ingots & Engineering, :
Raw ng Operation
material Walers S Procurement and Recycling

and

supply @ N ‘ Modules o akickon Maintenance

Component supply (backsheets, encapsulants, solar glass)

Equipment supply

| |

Strong technology Strong
But lacks scale
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Mobilization within the EU

(MICY)

End-to-end EU Private-
Public Industrial strategy

On Public agendas at
the highest levels

Private sector champions - major European IPP’s
making the case for an EU solar PV

manufacturing base for Solar PV
S i .
N | European Commission launches Important Projects of RS
e = e q consaliltatlon ahead of solar strategy Common European B
““““““““““ - ) i reve .
°°°°°°°° . s ot A Deigre i, By Liam Stoker (ttpe:fwww.pv-tech org/suthor/ismstoker/) IntereSt (IPCEI)
CEO of BayWa re. mz"m
! s v \‘/,«,h‘/ / i, //7 e B Projects of EU strategic
s e e e A A . importance relating to innovation
s it B e e O EE G RE . inresource-intensive core market
i . o ; segments
'the solar \ and most of the EU gy iy ed opusee i U& h . . . .
e e et R 7 Sk b, w E,"”‘”“ B Promotes innovative industrial
B e g deployment, facilitating policy and
= s T . Z""‘;‘;.,;"*"’“‘W private-public joint partnerships
A . - e B Existing IPCEI projects
S e W&‘ - Battery value chain
. s T ) - Microelectronics
— forescur - S e - European batteries innovation
*Soarpomnt e 2:” this year. Image: Flickr/Glyn Lowe.
ot B Solar PV next
The European Commission has launched a public itation on solar
Horene ™" NECENEN i ot S oy pockas ™ onthe asit wmw;umwmmm
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Solar market & need for European module production: (MHCD\D
political support

EU will do 'whatever it takes' to rebuild solar energy
manufacturing in Europe

£~ REUTERS’

“We need to bring manufacturing back to Europe, and the Commission is willing to do
whatever it takes to make it happen ... Part of this is looking at possible financing
options," Kadri Simson - Commissioner for Energy
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EU Solar Action

" European Solar

Initiative
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European

I Historical data

A new European Solar Initiative
20 GW solar by 2025 | 40B€ of GDP/y | 400 000 jobs

EU27 TOTAL SOLAR PV MARKET SCENARIOS 2021 - 2030
AND 100% RE TRAJECTORY TARGET

SPE: Moving towards at least 75GW annual EU deploymentp.a. by 870
2030

Global annual deployment estimated to be at least 600GW by
2030

516

Sustainably competitive EU PV Manufacturing,
15% = 100GW

18 21
16

293
253

8
137

2015 2006 2017 2018 2019 2020e 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

I Low Scenario High Scenario W 100% RE trajectory target  =———Medium Scenario 4 NECP solar target
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2025 20350
320 GW 600 GW

“By 2030 the share of
wind and solar energy in
power production
capacities should double
from the current level of
33% to 67%. And by
then solar energy will
also be the largest
electricity source in the
EU with more than half
coming from rooftops.”
Kadri Simson
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Energy Security (M CD\D
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EU ENERGY SECURITY = (M CD\D

Technology + Scale + Level Playing Field

KEY Industries Technologies Scale Level Playing Field PROPOSED ACTIONS
"~ ACCELERATE EXISTING PLANS
WIND 0 0 CBAM/TAXONOMY/...
PROTECTION THROUGH
STANDARDS
BATTERIES Q + IPCEI SUPPORT MANUFACTURING AND
OFFTAKE
HYDROGEN (/) + IPCE BOOST EU SOLAR VALUE CHAIN
REVIEW AUCTION MECHANISM TO
SOLAR Q Q |- NOTHING i ENABLE STRONG INDUSTRIAL
BALANCE SHEETS
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SPEED IS KEY
U.S. IRA and Indian PLI

e $9 billion in consumer home energy rebate programs and 10 years of
consumer tax credits to make homes energy efficient;

flati ducti
® $60 billion to on-shore clean energy manufacturing in the U.S. across the In atlon Re UCt|On
full clean energy supply chain, including billions dedicating to clean ACt of 2022
technology and clean vehicle manufacturing facilities;
- historic down payment on deficit reduction to fight inflation -
- invest in domestic energy production and manufacturing -
e Qver $60 billion in tax credits and grants to invest in programs and REREReatiEatemIxslong byifoUaRie 60 percentilly 209 -
technologies to reduce emissions in every sector of the economy,
including from electricity production, transportation, industrial @mmmmm

manufacturing, buildings, and agriculture;

e QOver $60 billion in environmental justice priorities to promote
investments in disadvantaged communities; and

Indian government approves second
e Over $25 billion in investments in clean energy development in rural phase Of S()lar manufacturing incentive

communities, climate-smart agriculture, forest restoration, and land scheme

conservation.
The Indian cabinet allocated around $2.4 billion for the second phase of the incentive

scheme.

If successful, the IRA would propel the U.S. ahead of European Union and
other similarly situated jurisdictions in achieving ambitious climate goals. SEPTEMBER 22, 2022 UMA GUPTA
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EU — Urgency to Act (M CD\D

« RUSSIA - UKRAINE: THERE IS NO TIME TO WASTE - STATE OF EMERGENCY FRAMEWORK
«  UNCERTAINTY IMPACTS PRIVATE MARKET FUNDING: PUBLIC SUPPORT TO FILL THE GAP
« EU AND MS FUNDING INSTRUMENTS: TOO SLOW AND TIMING MISALIGNED WITH URGENCY
« FOR IMMEDIATE IMPACT WE NEED:
v' ACCELERATED ALLOCATION GRANT INSTRUMENTS* TOWARDS MATURE PROJECTS
v' ISSUE STATE/CREDIT GUARANTEES — TO UNLOCK AND ACCELERATE PROJECTS
v’ TAX CREDIT SYSTEM — NO NEED TO REINVENT THE WHEEL

WE NEED AN EU GREEN ENERGY MARSHALL PLAN

A new European Solar Initiative

20 GW solar by 2025 | 40B€ of GDP/y | 400 000 job
* RRF, IF, InvestEU, ERDF, EIB, IPCEI, NGF... solar by 2025 | 40B€ of GDP/y | jobs
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MCPV - Enabling the EU PV sector (MHCD\/

Gigawatt HjT production lines scale-up plan

Cell site* Module sites (options)**

Proximity to end markets

<>

3IGW 3GW P,
2024 Phase | - Netherlands — .
J‘iiik etherian Spmn
. (3+ 3GW Cell and Module)
2025 3 GW 3 GW e
Phase 2 - Germany Morocco
3 + 3 GW Cell and Modul .
( ell and Module) o
. 3IGW 3GW
2026/27 Phase 3 A, -
(3 + 3 GW Cell and Module) — .
. 6 GW 6 GW
2028/29 Phase 4 - —
(6 + 6 GW Cell and Module) .

* Cell lines supply corresponding module lines in same phase
** Manufacturing sites are currently planned in Germany and Netherlands (Cells), Spain and Morocco (Modules)
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PV Supply Chain (M CD\D

» Short Supply Chain

PTIR > All Raw Materials available in EU
Front Glass
_ Ercpulosict » All technologies available in EU
Cool * Wood ’(‘ :- Encapsulant POE . .
Glass or Backsheet > EU Ieadlng In R&D

- » Can recapture global market

Quartz Sand

1
|
|
|
|
|
: with next generation
\

manufacturing technology
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MCPV - Collaborative Supply Chain Scale Up (MHCD\D

NIATCoalitie SIEMENS #) )0LICH 2 srorover 1R SMC

Alliance for
)" Internet of Things NOKIA RWTHAACHEN
@ Innovation = UNIVERSITY

Be” Labs ‘ D\/ @ Manufacturing
Co-funded by the
VON ARDENNE & ] — e |
| solar value chains

“ines

m innovation
for life

O IHEEE XN\

ONDRAGO
@ RSSE MB l? NORWEGIAN CRYSTALS NorSun Z Fraunhofer

RIE[N|A], @ 422D AGC

Collaboration areas include (among others):

Resource Industry Artificial Intelligence
optimization 4.0&5.0 & data spaces
Supply chain Sustainable building & Recycling
NB: company and institution names are merely indicative enablement production & 27 life
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Collaborative Approach to Scaling the EU (M CD\D
Supply Chain

» Cross Value Chain Coordination to ensure timely raw material and manufacturing scale-up

» Cross Value Chain risk mitigation and visibility through long term offtake agreements
starting at IPP and Energy Utilities level and then upstream

» Public-Private Partnerships across Member States to ensure timely availability of public
funding and risk mitigating instruments where needed (especially in early phases)

» EU and Member State Policy action: Standards on CO2 footprint, labor rights, circularity, IP
protection, local content (contribution to GDP, jobs, energy security...)
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Marc Rechter

m.rechter@mcpv.eu Thank YOU
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