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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.
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E-waste lifecycle

1. When a device becomes waste

2. How a device becomes waste

3. Available waste streams



CIRCULAR ECONOMY

Common Language for reintegration process 

Biocycle Recycle Remanufacture Reuse Maintain

Compost Shreds?
Parts

Thrift
Repair



HOW TO REDUCE E-WASTE



HOW TO REDUCE E-WASTE

1. Designing devices so they don’t 

become waste (Pre-waste)

2. Turning waste into material 

streams (Post-waste)
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Sustainable Design (Pre-Waste)

Hardware

Software

System

What is your process of identifying a 
principle of sustainable design?
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Product Stewardship

Companies design products WITH 

an end-of-life plan. 

How?



Product Stewardship



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
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Examples of Product Stewardship
Apple Recycling their Own Phones

- How? What is the success rate?

- What defines success? 

- What feels fishy?

- What would you want to see?
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Examples of Product Stewardship
Apple Recycling their Own Phones

- How? What is the success rate?

- What defines success? 

- What feels fishy?

- What would you want to see?

Refill Products

Modular Products

Recyclable Products (?)



Sustainable Design with Waste (Post)
Input pushed design.



Sustainable Design with Waste (Post)
Input pushed design.

We can identify waste streams and reorient them 

so the “waste” becomes a material input for a 

new product/process!



Sustainable Design with Waste (Post)







Sustainable Design with Waste (Post)
Input pushed design…

AND output pulled. 

Recycling with a purpose vs. making to use. We should design products to 

serve a purpose. 

The designed product should also be sustainably designed and the next 

life-cycle should be developed.



What to make with waste?
Ship of theseus

- Aluminum cans, glass bottles, clothing, etc.

New products!

- Creating an existing product out of sustainable materials 

(cheaper and sustainably sourced)

- Identifying community need

- Fun!



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:

“All too often, the concern around the environmental impact of electronics focuses 
almost obsessively on what happens to consumer’s devices after they supposedly throw 
them away,” says Lepawsky. “The amount of pollution and waste that occurs on the 
manufacturing side of things is hugely larger than the weight of materials that 
consumers get rid of, in the aggregate, after they stop using their devices.”

Recommended Media:
iFixit Website- Start looking at how we will 
disassemble our E-waste examples



Appendix Slides



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



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


