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Course Objectives

● Learn how waste creation is designed into our linear 
economy

● Understand engineering frameworks for designing “out” 
waste and designing with waste

● Create a Circular Engineering outline for an E-waste 
product

● Explore what main components make up electronics and 
how to work them



E-waste Stats

How is this product currently recycled? (just to make sure there isn’t a full-proof way Spoiler: there’s probably not)

What stats can you find on its particular pounds created every year?

History of your e-waste product

When was the device first invented? 

Does it create toxic waste? 

How is it currently re-integrated? (if any way)

This is a numbers slide to bring focus to the waste, pollution, loss of value, etc caused by your selected e-waste product. Build a case for 
why you selected this product.



E-waste lifecycle

1. When a device becomes waste

2. How a device becomes waste

3. Available waste streams



Review: E-waste lifecycle

When DOES a device become 

waste?



CIRCULAR ECONOMY

Common Language for reintegration process 

Biocycle Recycle Remanufacture Reuse Maintain

Compost Shreds?
Parts

Thrift
Repair



Where can E-waste Go
● Repaired

● Resold

● Unused

● Recycled

● Trashed



How can you recycle E-waste?
● Drop off

○ Bestbuy, Staples, Manufacturer, Rivanna 

E-waste days

● Donate

○ Goodwill “recycles” unsold electronics

● DIY



E-waste Path



Where E-waste Goes. But what happens (bestbuy)



How do we measure success in recycling?

What is a goal of E-waste recycling?

How would you measure the success of this goal?



How do we measure success in recycling?



Where does collected e-waste go? (Where 
should it go)

https://www.rivanna.org/ewaste/

E-waste collection centers have limited days with heavy limits.

http://sustainableit.virginia.edu/Resources/E-WasteOverview

UVA sends our E-waste to North Carolina recycling centers, once all 
information from computers has been wiped.

E-waste -> Collection -> De-sensitized ->Recycling centers -> ???

Sadly,
At present, some 50% to 80% of e-waste collected by recyclers is 
“exported.”

https://www.rivanna.org/ewaste/
http://sustainableit.virginia.edu/Resources/E-WasteOverview


1. EPA: An undetermined amount of used electronics 
is shipped from the United States and other 
developed countries to developing countries that 
lack the capacity to reject imports or to handle 
these materials appropriately. Without proper 
standards and enforcement, improper practices 
may result in public health and environmental 
concerns, even in countries where processing 
facilities exist.

2. The United Nations estimates that 10-40% of 
the US’s e-waste is exported, even though there 
are international laws forbidding the transnational 
movement of electronic wastes.



How do we know this?

Puckett’s organization partnered with the Massachusetts 
Institute of Technology to put 200 geolocating tracking devices 
inside old computers, TVs and printers. They dropped them off 
nationwide at donation centers, recyclers and electronic take-back 
programs — enterprises that advertise themselves as “green,” 
“sustainable,” “earth friendly” and “environmentally responsible.”

http://senseable.mit.edu/
http://senseable.mit.edu/


He teams up with a Chinese journalist and translator, Dongxia Su, 
and a local driver, who will help navigate the region. They follow a 
set of GPS coordinates for one of the tracked electronics. Paved 
streets become rutted dirt roads. They pass a steady stream of 
trucks carrying shipping containers from the port.

Inside, workers are dismantling LCD TVs. The ground at their feet 
is littered with broken white tubes. These fluorescent lamps were 
made to light up flat-screens. When they break they release 
invisible mercury vapor. Even a minuscule amount of mercury can 
be a neurotoxin.

Many U.S. consumers got their first glimpse of what happens to 
their discarded electronics in Puckett’s 2001 film “Exporting 
Harm: The High-Tech Trashing of Asia.” It captured the crude 
recycling methods taking place in Guiyu, a cluster of villages in 
southeastern China that has since become known as the world’s 
biggest graveyard for America’s electronic junk.

https://www.youtube.com/watch?v=yDSWGV3jGek
https://www.youtube.com/watch?v=yDSWGV3jGek


Why is Electronic Recycling 
difficult?



What happens to properly collected E-waste:

Currently E-waste is: 

https://youtu.be/NryNob_haXc

https://youtu.be/NryNob_haXc
http://www.youtube.com/watch?v=NryNob_haXc


Pitfalls of recycling e-waste

What issues do you see with this process?
Shredding

● Motors, gears, rollers, cases, buttons, LEDs, resistors, 
capacitors, transistors, screens, all WASTED

What is a benefit of this process?

To process the large amount of material received, most of it is 
shredded, losing almost all of its value.



What base materials are in electronics?

What base components are in electronics?

What specialized components are in electronics?

How do we salvage each?

Then what do we do with the salvage?



Recycling Intro for materials

Metal recycling:  Can be repeated endlessly with no degradation of 
material properties. Involves sorting, melting, skimming 
contaminants, and refining

Glass recycling:  Can be repeated endlessly as well, but there is little 
to no infrastructure in the US. Glass is heavy for its ROI and single 
stream is not conducive to glass recycling (why?)

Plastic Recycling: Pandora’s box. We will talk more about this during 
3D printing as the process of recycling and 3D printing are very 
similar. What issues do you see for plastic recycling?



Stopping E-waste at the Start

So far we have looked at 
how E-waste is a design flaw
How so?

By designing products with 
sustainable foundations, we 
can eliminate waste.
How would you design a sustainable 
electronic?

(Opposite of how e-waste is designed)

E-wa
ste
E-waste



How do you envision how your product 
can be reused/refurbished rather than 
recycled in this “grinding” technique?

What limits do you see?

How could you see your product 
redesigned so it is more easily repaired, 
reused, recycled?



Thought for the class:

 “There is no such thing as ‘away’. When we throw anything away it 
must go somewhere.”
– Annie Leonard, Proponent of Sustainability

Recommended Media:
Precious Plastics (amazing website and 
social media on plastic recycling)



Let’s make a memorable summary phrase/word for 
each principle so they can be easily referenced

We will also go through any questions you all have 
on the principles for how to implement and what 
they mean.

We will be testing Miro for this, so please go to the 
announcements page on Collab



That means each year we waste 90 
billion tons of resources. This also 
means that we create 90 billion tons 
of potential resources.  

The current dominant economy is 
linear in its processes: it takes 
resources, makes goods, and 
quickly wastes them. 

-CIRCLE REPORT, 2021



Appendix Slides



CIRCLE ECONOMY

The circular economy is an economic system where 
waste is designed out, everything is used at its highest 
possible value for as long as possible and natural 
systems are regenerated.



These 2 will be our main focus



Class Naming Convention of 12 Principles

1. Safety First

2. Prevention 

3.  Low resource separation 

and purification

4.  Optimization

5.  Limit Extraneous thinking

6. Hard Work to Salvage Gold

7. Realistic Design Goals 

(Durability)

8.  Necessary design

9. Minimize material diversity

10.  Integration and 

interconnectivity of 

resources

11.  Long-term designing

12.  Renewable sources



● Average U.S. 
person 
produces 4.9 
pounds of waste 
per day

● That’s 1,788.5 
pounds a year. 
Almost a full 
TON per person.





CIRCLE ECONOMY

Common Language for reintegration process 

Biocycle Recycle Remanufacture Reuse Maintain


