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Supply chains 
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https://www.wired.com/story/book-excerpt-science-of-ultra-pure-silicon/ 

Quartz mining – semiconductor grade, glass quality 
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Copper - tellurium, gallium… 
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Manufacturing and Labor 
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National Standards Foundation International 

New ANSI standard: NSF 457 – 
Sustainability Leadership 
Standard for PV Module 
Manufacturing  

 

12 categories of sustainability 
performance including design for 
the environment, responsible 
EOL management, and conflict-
free mineral sourcing 

 

EPEAT registry for PV 



Management of substances  

List of declarable substances used in manufacturing  

Disclosure of substances on the European Union REACH 
Regulation  
Candidate List of Substances of Very High Concern  

Avoidance or reduction of high global warming potential gas 
emissions  

Conformance with provisions of EU RoHS Directive (inverters 
only)  

Preferable materials use  

Declaration of recycled content in product  

Life cycle assessment  

Conducting life cycle assessment  

Energy efficiency & water use  

Water inventory 

End of life management & design for recycling  

Product take-back service and processing requirements  

Product packaging  

Elimination of substances of concern in product packaging  

Elimination of chlorine in processing packaging materials  

Enhancing recyclability of packaging materials  

Corporate responsibility  

Environmental management system (EMS) certification 

Manufacturer conformance with occupational health and 
safety performance  

Reporting on Key Performance Indicators 

Commitment to Environmental and Social Responsibility 

Public disclosure of use of conflict minerals in products 
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NASA Jim Ross 

Copernicus 

Land 
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Sleeping Beauty Wilderness (Newberry Springs) 
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Techno-ecological synergies

agri-voltaics pollinator enhancement 

float-o-voltaics photovoltaic aqueducts  
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Waste 
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Circular Economies 

IEA/IRENA 2016 



Shine on! 

@DustinMulvaney 

Dustin.Mulvaney@sjsu.edu 


