
ENABLING A VIRTUOUS 
CYCLE

LIFE CYCLE 
MANAGEMENT IN 
PHOTOVOLTAICS 
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1. Introduction to First Solar

2. A Short History of PV Recycling at First Solar

3. Life Cycle Benefits of High Value Recycling
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INTRODUCTION TO FIRST SOLAR



©
 C

o
p

y
ri

g
h

t 
F

ir
s

t 
S

o
la

r,
 I

n
c

. 
1

1
 M

a
rc

h
 2

0
1

9

4

FIRST SOLAR AT A GLANCE

Over 20 GW sold worldwide and 

over $14.5B in project financing facilitated 

Partner of choice for leading utilities 

and global power buyers since 1999

Strongest financial stability &

bankability in the industry

Solar energy that is economically
competitive with fossil fuel
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FIRST SOLAR AT A GLANCE

History of solar innovation with world 
record efficiency

Lowest environmental impacts 
generating clean electricity with 

NO carbon emissions or air pollutants 

High-efficiency technology with a proven 
energy advantage
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GLOBAL OFFICES & MANUFACTURING
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TRUSTED AND BANKABLE PARTNER

“We create enduring 

value for our customers 

through innovation, 

customer engagement, 

industry leadership and 

operational excellence.”

— Mark Widmar

First Solar CEO



SHORT HISTORY OF PV RECYCLING AT FIRST 
SOLAR
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FULLY INTEGRATED RESPONSIBLE PRODUCT LIFE CYCLE APPROACH

Manufacturing Product Use Collection & RecyclingMaterial Sourcing

Converting mining 

byproducts into a 

stable semiconductor

Manufacturing with 

less energy, water, 

and GHG emissions

Faster CO2 reductions 

and greater return on 

energy invested

Recovering over 90% of 

materials at end-of-life 

for new PV modules

Product Design

Designed for high-

value recycling
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First Global 
Collection and 

Recycling 
Program (2005)

Ökopol Study 
(2007)

PV CYCLE 
(2007)

WEEE Directive
(2012)

EN50625: PV 
Recycling 
Standard 
(2017)

Binding 
Treatment 

Ordinance in 
Germany 
(2019)

A SHORT HISTORY OF PV RECYCLING

Enabling a level playing field for the collection, treatment and recycling of photovoltaic panels in the EU has  
accelerated the learning curve for the industry. To ensure further progress and enable a sustainable recycling and 

recovery value chain, a viable secondary resource market outlet is of paramount importance.
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Crucial to managing large future PV waste volumes

— Over 300 GW PV installed worldwide

Recycling is important for all PV technologies 

— Environmentally sensitive materials are common 

in the industry (Pb, Cd, In, Se, Ag…)

Provides socio-economic and environmental benefits

— Minimizes life cycle impacts 

— Reclaims valuable and energy intensive 

materials

— Creates jobs and economic benefits

— Recoverable value could exceed $15bn by 2050

4 5 7 9 16 23
40

70

100

139

177

227

270

0

50

100

150

200

250

300

PV Installed Worldwide (GW)

Recycling maximizes resource recovery and increases the sustainability of PV.

WHY DOES HIGH-VALUE PV RECYCLING MATTER?

REN21, Renewables Global  Status Report, 2016.
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FIRST SOLAR’S RECYCLING PROCESS DESIGN PROGRESSION

V1 Recycling (2006) V2 Recycling (2011)

• Based on the mining industry

• Batch process

• Moving glass and liquid from 

process to process

• Volume output – 10 tons/day

• Capital investment - $5M

• Based on the chemical industry

• Batch process

• Based on keeping the glass fixed and 

moving the liquids thru the material

• Volume output – 30 tons/day

• Capital investment - $7M
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THIRD GENERATION CONTINUOUS PROCESS RECYCLING (2015)

• More efficient 7/24 operations

• Compact plant with smaller footprint

• Increased daily recycling capacity from 30 tons to 150 tons/day capacity

• Requires 30% less capital, chemicals, waste and labor 

• Achieves superior glass and semiconductor purity
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FIRST SOLAR MODULE RECYCLING PROCESS

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



LIFE CYCLE BENEFITS OF HIGH VALUE 
RECYCLING
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BENEFITS OF HIGH VALUE RECYCLING
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) Mineral, fossil & ren resource depletion*

Water resource depletion

Land use

Freshwater ecotoxicity

Marine eutrophication

Freshwater eutrophication

Terrestrial eutrophication

Acidification

Photochemical ozone formation

Ionizing radiation HH

Particulate matter

Human toxicity, cancer effects

Human toxicity, non-cancer effects

Ozone depletion

Climate change

*Indium excluded from Average PV [10]

Measures that enable and encourage 

circular economy and the 

decarbonization of the supply chain of 

electricity would help to effectively 

relieve some of the major hotspots by 

addressing resource depletion (through 

recycled content) and reducing 

emissions from fossil-fuel based 

electricity generation.
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ENABLING MORE SUSTAINABLE PHOTOVOLTAICS
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Andreas Wade (Director – Global Sustainability)

Email: Andreas.wade@firstsolar.com

Sukhwant Raju (Director – Global Recycling)

Email:  Sraju@firstsolar.com

CONTACT INFORMATION




