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<—— INTRODUCTION TO FIRST SOLAR
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* Higher lifetime energy, with lower
levelized cost of electricity (LCOE)

* Financially stable with industry
leading bankability

* Lowest carbon PV technology and
lowest life cycle environmental
footprint
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<—— SOLAR ENERGY RESOURCE NEXUS

First Solar.




SOLAR RESOURCE IS VERY ABUNDANT ...

Fossil Fuel Reserves (TWy)

16 TWy/yr 28 TWy/yr

o=@

Annual World Energy

Consumption Uranium
90-300

Every hour, the sun supplies
enough energy to power the world

for an entire year

Source: R. Perez et al, “Renewable Energy Our Solar Future”

Renewables per Year

Hydro
3-4 TWylyr

Wind
25-70 TWylyr

Solar

23,000 TWly
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CIRCULARITY IS A PRE-REQUISITE FOR TERAWATT-SCALE PHOTOVOLTAICS
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A SHORT HISTORY OF PV RECYCLING

1t glbbal- PV recycling
program in the industry

PV Cycle Industry EU WEEE
Initiative Directive

Okopol Study

= STUDY ON

= THE DEVELOPMENT OF
= ATAKE BACK Ann
= RECOVERY SYSTEM FOR

= PHOTOVOLTAIC pnonucrs

. FUNDED BY BuU

PV CYCLE

» CO-FINANCED BY EPIA/ BSW-SOLAR

First Solar.
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—— RECYCLING PROCESS AND END MARKETS

First Solar.




e Collection reverse logistics

KEY TECHNICAL CHALLENGES TO RECYCLING

Delamination

— Efficient encapsulant
(e.g., EVA) removal

— Waste classification
— Transport

High value recycling

— Need PV-specific
recycling standards

Exhibit 1: Photovoltaic Module Recycling Value Chain

Collection Dismantling and delamination

Collection —
2

Source : RECORD / ENEA Consulting
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BENEFITS OF HIGH-VALUE RECYCLING

PV modules consist of glass,

aluminum, copper, and o 700 N .
semiconductor materials that can 7 2030 I N
be successfully recovered and o 20 I
reused ® 20320 |Phase-out expected before 2030

. 200 —
By weight, more than 80% of a PV |3 —m
module is glass and aluminum o 0
High-value recycling recovers - 200 -

. L. 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

environmentally sensitive, valuable | g suminim e —
and energy-intensive materia|8 B copper . [l Other Metals (Zn, Ni, Sn, Pb, Cd, Ga, In, Se, Te) [l Sflicon

[ compound Semiconductor . Polymer Silver

IRENA and IEA-PVPS (2016), “End-of-Life Management: Solar Photovoltaic Panels,” International
Recoverable value could exceed Renewable Energy Agency and International Energy Agency Photovoltaic Power Systems.

$15bn by 2050 (IRENA & IEA PVPS,
2016)
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FULLY INTEGRATED RESPONSIBLE PRODUCT LIFE CYCLE APPROACH

Material Sourcmg Product Design Manufacturlng Product Use

High-Value Recycling

F"J"—‘

Faster CO,

reductions and ; ;
less energy, water, materials at end-of-life

Converting mining
byproducts into a
stable semiconductor

Manufacturing with Recovering over 90% of

Designed for high-
value recycling

greater return on
energy invested

2022 © Copyright First Solar, Inc.
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INDUSTRY-LEADING PV RECYCLING SERVICES

Established 15t global PV module recycling program in the industry
10y+ experience operating PV recycling facilities in Germany, Malaysia, Viethnam and the U.S. with ~200,000MT recycled
Proven and scalable technology to accommodate future high volumes (global capacity of 2 million modules)

Recovering over 90% of semiconductor materials and approximately 90% of glass for reuse

Continuously improving processes and technology and reducing operational costs

2022 © Copyright First Solar, Inc.
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FIRST SOLAR’S MODULE RECYCLING PROCESS

Third-party
Cd/Te
Separation

& Refining

Unrefined CdTe FS PV modules
Semiconductor

Material

Glass products

>

ML

Crushed/

Milled
Scrap
Holding Bin

+ 90% Recycling of Semiconductor Material and ~ 90% Recycling of Glass 14



BEYOND WASTE

Resource-Efficient
Manufacturing
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TYPICAL RECYCLING
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SEMICONDUCTOR THIN FILM PV
FROM MINING MANUFACTURING
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