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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



0) Project/Course Recap



Disassembly Guide

Teardown for Apple’s MacBook Unibody Model A1342 Mid 2010

Skill level for disassembly: minimal (must have access to specific Apple screwdrivers 

but teardown is mostly just de-attaching parts)

Estimated Time for teardown: 1-2 hours

Safety: do not mutilate individual parts, especially parts containing potentially 

hazardous chemicals (ex. battery)

- Unplug device and power off for several days/weeks before teardown

https://www.ifixit.com/Teardown/MacBook+Unibody+Model+A1342+Mid+2010+Teardown/2931
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Guide Outline
● E-Waste Product

○ What is it?
○ What did it originally do?

● Disassembly Guide
○ Can find online
○ Goal to endorse through testing

● Components
○ What is in there?
○ How can each be used?
○ For any toxic materials, how can they be 

disposed of?
● Design of OG

○ Was this sustainably designed at all?
○ How would you have improved the design?
○ How would you improve current design

● DIY Ideas
○ What can you do with what 

you have?
● Assembly Guide

○ What is your product?
○ How do you make it?

● Marketing
○ Who is it for?
○ How would you market your 

product and assembly?



Class Summary: Foundations
● Class 1: Introduction to Class and 

Syllabus

● Class 2: E-waste

● Class 3: Waste is a Design Flaw

● Class 4: Life of Waste

● Class 5: Sustainable Design

● Class 6: Sustainable Psychology: 

Guest Speakers



Class Summary:Workshops

● Class 7: Disassembly Workshop

● Class 8: Identification, Extraction, Use 

Workshop

● Class 9: Creativity Workshop

● Class 10: Creativity Workshop 2

● Class 11: 3D Modeling Workshop

● Class 12: Design Workshop

● Class 13: Review



Presentation Goals

● Easy to digest content
■ Succinct slide text
■ Visuals
■ Aesthetic! (slidesgo.com)

● Storyline
○ Decide what your goal is for the project, build around that!

■ Online guide for DIY
■ Research into the design
■ Portfolio work for your showcasing
■ For entrepreneurship! For a contest!
■ Class assignment!



Competitions (inspiration for project)



Presentation Goals

What initial ideas do you have?
● For a piece of e-waste
● For a design goal 

What questions do you have about the project?

Anyone have any fun inspiration they are building off of? (tiktok, diy, 
article, etc.)



Course Assignments

Presentation & Slides

● Start of every class, the slide from the previous week is due

● The goal is to build out the guide and presentation as the 

semester goes



First slide: Select and describe your electronic waste



1) What is E-waste?



Electronic Waste:  Gold Mine





What is E-waste?  (week 1)

How is E-waste Made?  (week 2)

What happens to E-waste?   (week 3)



What is E-waste?
The term “e-waste” is loosely applied to consumer and 

business electronic equipment that is near or at the end of its useful 
life. There is no clear definition for e-waste.

Why do we care about E-waste?



● Global E-waste was recorded at 53.6 million 
metric tons recorded in 2019

● But, it is the fastest growing municipal waste 
stream worldwide

● Only 12.5% of e-waste is currently recycled
● E-waste has 10 times the concentration of gold 

compared to gold ore

Unwanted Treasure Trove: E-waste

1. https://globalewaste.org/news/surge-global-waste/

2. https://www.sciencedirect.com/science/article/abs/pii/B9780444643216000161#:~:text=E%2Dwaste%20contains%20significant%20concentrati
on,13.5%20g%20of%20gold%2Fton.

https://globalewaste.org/news/surge-global-waste/
https://www.sciencedirect.com/science/article/abs/pii/B9780444643216000161#:~:text=E%2Dwaste%20contains%20significant%20concentration,13.5%20g%20of%20gold%2Fton.
https://www.sciencedirect.com/science/article/abs/pii/B9780444643216000161#:~:text=E%2Dwaste%20contains%20significant%20concentration,13.5%20g%20of%20gold%2Fton.


1) How Much E-waste 
is there?











E-waste is still the 
fastest growing 
municipal waste 
stream in 
America, 
according to the 
EPA.

What makes up landfill waste? 
A big contributor: E -waste

In 2009, discarded TVs, 
computers, peripherals 
(including printers, 
scanners, fax machines) 
mice, keyboards, and 
cell phones totaled 
about 2.37 million tons

E-waste represents 
2% of America's trash 
in landfills, but it 
equals 70% of overall 
toxic waste.

E-waste Brainstorm



3) E-waste Brainstorm



Creativity is a learned skill!
Quantity over Quality (at first)

5 minutes: come up with as many ideas of 
electronic waste as you can
Roundtable 

Each person find an e-waste idea 
someone else came up with and elaborate on 
it (what model, why is there so much of that 
waste, what could be a challenge?
Quantity Round 2:

3 minutes: Follow up with more ideas. If 
you hit a wall go for crazy ideas (or ones you 
may think are stupid)



E-waste is still the 
fastest growing 
municipal waste 
stream in 
America, 
according to the 
EPA.

What makes up landfill waste? 
A big contributor: E -waste

In 2009, discarded TVs, 
computers, peripherals 
(including printers, 
scanners, fax machines) 
mice, keyboards, and 
cell phones totaled 
about 2.37 million tons

E-waste represents 
2% of America's trash 
in landfills, but it 
equals 70% of overall 
toxic waste.



This will be the basis for the first 
slide in your project!

Now we have a catalog of E-waste ideas

Choose an item 
(model/category) that 
interests you!

Research the production 
amount, the recycling 
streams, the waste 
generated estimates, the 
value potential!, etc.



4) How is E-waste made?



● Hardware
● Software
● Societal/behavioral

Next Class: When does an electronic device 
become waste?



Attendance

Again at the end in case a student 
missed it



Thought for the class: 
“Joining any collective effort and embracing feelings of 
awe can help us unlock our potential to lead a 
meaningful life and to leave a meaningful mark on the 
world.”  - Reality is Broken by Jane McGonigal

Recommended Media:
What Are The Most Common Types Of Electronic Waste? - 
hummingbirdinternational.net

https://www.instructables.com/How-to-Salvage-Useful-Parts-From-Old
-Printers/

https://hummingbirdinternational.net/types-of-electronic-waste/
https://hummingbirdinternational.net/types-of-electronic-waste/
https://www.instructables.com/How-to-Salvage-Useful-Parts-From-Old-Printers/
https://www.instructables.com/How-to-Salvage-Useful-Parts-From-Old-Printers/


Example of Disassembly Guides
“Joining any collective effort and embracing feelings of 
awe can help us unlock our potential to lead a 
meaningful life and to leave a meaningful mark on the 
world.”  - Reality is Broken by Jane McGonigal

Recommended Media:
What Are The Most Common Types Of Electronic Waste? - 
hummingbirdinternational.net

https://www.instructables.com/How-to-Salvage-Useful-Parts-From-Old
-Printers/

https://hummingbirdinternational.net/types-of-electronic-waste/
https://hummingbirdinternational.net/types-of-electronic-waste/
https://www.instructables.com/How-to-Salvage-Useful-Parts-From-Old-Printers/
https://www.instructables.com/How-to-Salvage-Useful-Parts-From-Old-Printers/

