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• Definitions

• What’s in your phone?

• Signs of progress

CLEANER, GREENER
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ABOUT JULIA

• Author

• Materials geek

• Semiconductor industry 
background
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CIRCULAR 
ECONOMY

• Ideal: nothing goes to 
waste

• Organic cycle

• Technical cycle

• ellenmacarthurfoundation.
org/

Image credit: Sirajum Munir Galib, from Rethink the Bins



TRIPLE BOTTOM LINE

• Three interrelated aspects: 
• People

• Planet 

• Profit

• All three in balance

• Lead or be left behind



GREENWASHING

Image credit: Benny Liu on Unsplash



RECYCLABLE 
VS 
RECYCLED

• Science

• Technology

• Economics

Image credit: Sirajum Munir Galib, from Rethink the Bins
Data from the Plastic Pollution Coalition, 2018



CONFLICT MINERALS

• Democratic Republic of 
the Congo (DRC)

• 3TG: Tin (Sn), Tungsten 
(W), Tantalum (Ta), 
Gold (Au)

• Cobalt (Co) added

• Child and slave labor

• Artisanal mines
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WHAT’S IN 
YOUR PHONE?

• Plastics

• Metals

• Ceramics

• Glass

Image credit: Janine Milstrey, from Material Value





THE ENERGY COST OF MATERIALS

ALUMINUM = 
MOST RECYCLED

GOLD IS EXPENSIVE SO IS SILICON



Image credit: Janine Milstrey, from Material Value



A CLOSER LOOK AT 
MINING

• Dangerous, dirty work

• Hazardous waste

• Greenhouse gas emissions and 
water use

• More destructive methods as 
reserves are depleted



URBAN MINING

• 0.03 grams of Au per 
phone

• Phone weighs 0.5 pounds

Image credit: Janine Milstrey, from Material Value
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THE NEEDLE IS MOVING

“To protect the Earth’s finite resources, we’re also 

challenging ourselves to one day end our 

reliance on mining altogether. In the spring of 

2017, we made public our commitment to using 

only recycled and renewable material in our 

products.”

“Ideally, electronics 

manufacturers will 

become vocal advocates 

of the circular economy.”

Apple, Inc., Material Impact Profile 
report, 2019

Julia Goldstein, Material Value



TOP PRIORITY 
MATERIALS

• Al

• Au

• Co, Li

• Cu

• Nd, Pr, Dy

• Sn

• Ta

• W

• Zn

• Glass

• Plastics

• Paper

• Steel

Risks: supply, environment, social

WHO’S ON BOARD? APPLE



WHO’S ON BOARD? HP

• Recycled plastic in inkjet and toner 
cartridges: 99,000 tonnes through 
2017

• Forest Stewardship Council (FSC) 
certified paper: zero deforestation



EVALUATING PROGRESS



COMMITMENTS

•Keep devices for as long as possible

•Buy secondhand or donate old devices

•Responsible e-waste recycling

•Resource Guide: juliagoldsteinauthor.com/resource-guide

https://juliagoldsteinauthor.com/resource-guide


ANY QUESTIONS?

• Julia L F Goldstein, PhD

• Owner, JLFG Communications

• https://jlfgoldstein.com

• https://juliagoldsteinauthor.com

• Julia@jlfgoldstein.com

https://jlfgoldstein.com/
https://juliagoldsteinauthor.com/
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