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Farmed seaweed is emerging as a promising climate 
solution, and not just for plastic. The U.S. government has 
funded research into its use as a biofuel, and it can lower 
the carbon footprint of agriculture, both as a 
petroleum-free fertiliser and as a feed supplement that 
reduces methane emissions in cattle.

Seaweed also sequesters what’s known as blue carbon, the 
buzzword for carbon that is stored in marine ecosystems. 
It’s a promising innovation as blue carbon is expected to be 
many times more efficient than on land forests.
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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 Leave-No-Trace Disassembly and Reassembly 
outline for an E-waste product

● Explore what main components of electronics do and how 
to work with 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.

Due Today



Assembly Goal and alternative ideas

What are your design ideas with the salvaged parts? (at least 10) 

What else is needed? (in addition to components you identified as salvage in previous slide)

Tools/expertise needed? 

What do you plan to create with the parts acquired? (favorite 3 of your 10 ideas)

(Also:  Drawings!!!/ inspiration!)

Due 10/18Due Next 
Week



Creativity
●



Creativity
How many ideas do you have a day?

What do you think the most important aspects of 

creative idea generation are?

What challenges do you face with creativity?



First Half
2nd Half

Future 
Class



Creativity Activity:
○ Brainstorm new toys

■ 4 Minute on Miro

■ Individual

■ How many can you get?



Ideation:
Goal: Quantity over Quality

Stages:

1. Skimming the pot - ideas you already have

2. Bad ideas - what may seem like the worst thing 

ever 

3. New connections - gets really tough to think of 

new things

4. The FLowwwww - past new connections you 

find a rhythm



Creativity Activity:
○ Brainstorm new toys

■ 4 Minute on Miro

■ Individual

■ How many can you get?

When did you feel stuck?



Creativity Activity:

○ Brainstorm new restaurants for 

Charlottesville

■ 5 Minutes

■ Miro but we move around the room 

and when it gets to you, you say one 

of your ideas



Creativity Activity:

○ Brainstorm Stem Kit Ideas for 

schools

■ 2 Minutes individual

■ STOP: Each share one idea

■ 2 Minutes individual

Make your own robot, generator, 

hydroponic system, etc. add a SPIN!!



Creativity Activity:

○ Brainstorm new animated movies

■ Ideas 1 minute

■ Pick favorite and expand it 1 minute

■ 3 minute draw/make a collage for it



Discussion:
● Which worked best for you?

● What did “best” mean? Most ideas? One really 

good idea? Fleshed out ideas?



Divergence & Convergence:
● Divergence is brainstorming

○ Quantity over Quality

○ Wild and crazy ideas

○ How far can the range go

● Convergence is narrowing down

○ Based on design criteria and goals

○ Choosing several ideas and fleshing them 

out



Divergence & Convergence:



Divergence & Convergence:
● Usually we would identify many different problems

● Narrow down to a few

● Then generate many different solutions

● Narrow down to a few

BUT, we have a recipe list restricting what we can use and 

no problem we have to solve. So we are going to generate 

ideas for the problem of we have stuff!



Assembly Guide

● Use at least one item from your E-waste

○ Goal is to use as much from E-waste as 

possible

● Make something that captures value

● Made with sustainable practices and 

foundations

○ Design for next life as well



Assembly Guide
Finding a use for your component(s)

How would you do it?

- Google (have to understand search engines)

- Chat Gpt (have to understand AI prompts and 

not become too dependent)

Difficult to search for a recipe using an ingredient 

AND find something you’re interested in



Assembly Guide
INSTEAD

Come up with an idea that interests you. Then find 

assemblies and see how you could incorporate your 

parts into the assembly.



Assembly Guide
● What sustainable practices will you use?

● What areas will you focus on for easy 

disassembly/repair?

● How will you design for next life?

Very broad, don’t need exact technical details yet



Assembly Ideation
● Divergence

○ 2 minutes of Ideation

○ Share an idea

○ 2 minutes of Ideation

○ Share top 3

● Convergence

○ Pick 3 and flesh out each 3 minutes

○ 3 minutes of drawing

○ Share favorite



Thought for the class: 

“Dr. Robert Epstein, a visiting scholar from the University of San Diego, 
suggests incorporating creative activities into one’s daily routine. By doing 
so, we not only allow our imagination to grow, but we take away some of the 
tension experienced throughout our everyday life. By denying ourselves 
creativity, we make ourselves more susceptible to stress, and therefore 
we’re more inclined to feel fatigued and unproductive.”

Recommended Media:

“How Do Disney and Pixar Come Up with Those Ingenious 
Stories? Through Research & Development” (Link below)



Appendix Slides



Type of Plastics: Broad

● Thermoplastics soften on heating and harden on cooling. Examples include 

polyethylene (PE), polypropylene (PP), polytetrafluoroethylene (Teflon), 

polyethylene terephthalate (PET), polyamide (PA), polyvinyl chloride (PVC) and 

polystyrene (PS).

● Thermosets never soften once they have been molded. Examples include Epoxy 

resins, polyurethane (PU), polyester resins, and Bakelite.

● Elastomers are elastic in character, so they can return to their original shape after 

stretching. Examples include rubber and neoprene.

Microplastics - less than 5mm



Type of Plastics: Numbers and Initials



Type of Plastics: Numbers and Initials



Current Plastic Recycling

1. Sort

2. Wash

3. Shred

4. Melt

5. Pellet



Precious Plastic



Teardown Steps

1. Safety

2. Disassembly

3. Identification

4. Sorting



E-Waste Recycling Process

1. Collection

2. Storage

3. Disassembly

a. Data Deconstruction

b. Toxic Waste Removal

4. Recovery (Recycle, Remanufacture, etc.)

5. Reintegration (Donation/Selling)



CIRCLE ECONOMY

Common Language for reintegration process 

Biocycle Recycle Remanufacture Reuse Maintain

Compost Shreds
Parts

Thrift
Repair



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



How Companies Design Waste?

1. Hardware

2. Software

3. System



Product Examples

Macbook Airs

Nintendo DS

Electronic Games

Cameras

Printer

Macbook Air



Product Examples

Macbook Airs

Nintendo DS

Electronic Games

Cameras

Printer

Simon Game

Uno Game



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



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



● 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.



By 2000, global waste production per year 
was at 54.9 billion tons and as of 2019, it 
surpassed 100 billion tons,

Of the 100 billion tons of resources used by 
the global economy each year, only 8.6% are 
cycled back.




