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Question/Problem
Humans’ careless ways have become a giant factor of the pollution in 
society and it damages the ecosystem. These careless ways cause us 
as the human to take natural resources from the Earth which doesn't give 
the Earth enough time to reproduce those resources, or replace the 
amount we take. It has gotten so bad that it has caused major health 
incidents; there has been a dramatic increase of lung cancer and 
collapsed lungs and a dramatic reported incidents of asthma acting up 
and people ending up in the hospital.  Pollution is waste that gets dealt 
with in the landfill when it could be recycled and has the potential too in 
fact be recycled. This project examines the change of a linear to circular 
economy and the benefits to the world and next generations.



Research
Designing and Planning a Circular Economy

Switching to a circular economy creates more resources for future generations. 
Yes, they will have to pull raw materials, but more material is recycled and kept 
in use longer before it is no longer able to be recycled.

Gaea’s Circular Economy Design Elements

● Cradle to Cradle- uses earth made things to keep from polluting the ocean. 
These things can go straight back to the earth as nourishment for other 
things

● Waste + information = resource- when you know about how something is 
considered waste, you know how to reduce it down too little or nothing.

● Gaea includes a Creative Space like a MakerSpace so that researchers 
and engineers can come in and work on their new and improved ideas to 
keep improving the circular economy.



Research
Principle 1: (Designs out waste and pollution.) The city area uses 
dissolvable stitches. So now you can throw away clothing without making 
the piece of clothing go to the landfill. The clothing stitches have the same 
concept of stitches that you get if you have a bad wound. You will have to air 
dry it, because if you dry it in a dryer the stitches will most likely melt.      

Principle 2: (keep products and materials in use). Things are made so when 
they can no longer serve their first purpose, they can move on to be used 
towards something else. In Gaea trash isn’t just trash, it is fuel to make 
energy to power the population's needs and power, for example, Biomass.                     

Principle 3: (Regenerates Nature) Gaea has a unique way of food waste 
composting, when the food is not contaminated it is ready to be composted, 
and turned into “a green drink” for the earth, Crops will get all the nutrients 
needed from other plants that were composed into a fertilizer.



Research
Restored Landmarks: Bioremediation  

A brownfield or contaminated site/space is recognized, identified 
and cleaned up. For example, to clean up a contaminated space 
you need to plant plants so as they grow they thrive off of the dirty 
soil and will clean up the contamination as they grow.  It can be 
recreated or remodeled as a public space or private property.  This 
is one thing the city is known for, for replenishing contaminated 
sites or spaces.

Renewable Architecture

When buildings are no longer in use or needed and going to be 
taken down, buildings materials are reused to build a new, different 
building. 



Investigative Procedure - 
Engineering Design Process

● Determine the problem: design a waste free city with a circular economy.
● Team up with a group and gather ideas and information-brainstorm.
● Communicate, find a way to contact everyone in the group clearly
● Know when everything must be done, calendar, project plan
● Start with Prototype 1 (Simcity Build)
● Gather information and organize it, slideshows, papers, google docs
● Plan and Design a draft of what you're going to include in your City 
● Start Prototype 2 (drawing the draft of your city)
● Reflect and improve, from here, what is going to change or what will be added
● Build and Create (Prototype 3)
● Critique work, go through project plan and success criteria, edit as you go 
● Question, what last steps need to be done
● Reflect, reflect on the result and original goals



Prototype 1 and 2:

Prototype 1: Virtual SimCity Prototype 2: City Drawing 



Prototype 3: 3d scale city model (2’ x 4’)



Discussion and Interpretation  -Results
We use the wasted metal to make our solar power car share , but also 
for our wind turbines.The rubber that is wasted usually goes to shoe 
souls so it doesn't get wasted. But the food that is wasted now goes 
to Gaea’s energy and power.     

Food 40% of all food is wasted.

Plastic 300 million tonnes of plastic is 
waste every year. 

Rubber 1.7 million tons of rubber is wasted 
every year

Metal 10.5 million tons of metal is wasted 
every year



Results and Data Visualization
 Current percentages of waste per year:

● Food waste is a major factor, 
everyday more and more food is 
wasted that could be used for 
many other things, one being 
regenerated into energy. 

● All of these categories can be 
sorted and organized to be reused 
for different purposes. 



Results and Data Visualization

In Gaea, the overall waste has been substantially reduced.

For example, all food and solid waste is taken and transformed 

into energy to power the cities needs. The other things like 

paper, metals, plastics, rubbers, etc; are reused for new things 

whether it is remaking it and improving it, or using it for a 

whole new use. One way Gaea does this is by taking rubber and 

old tires and making them into soles for shoes.  



Discussion and Interpretation -Results
The city of Gaea Eliminate unnecessary plastics, innovate to ensure that 
those we do use are recyclable, compostable or reusable and circulate 
plastic items so they stay in the economy and out of the environment. By 
2050, cities will be home to two thirds of the population, consume 75% 
of the world’s natural resources, produce 50% of global waste and over 
60% of greenhouse gas emissions. As this collection of cases shows, 
cities all around the world are in a prime position to help scale-up the 
circular economy transition in a wide variety of ways.

Switching from a linear economy to a circular economy creates more 
resources for the future generations. Yes they will have to pull raw 
materials, but more material is recycled and kept in use longer before it 
is no longer able to be recycled.



Discussion and Interpretation -Results
We can make the world a waste free city with a circular economy.                                                      
The biomass energy and wave energy provide healthy energy for the 
ecosystem. The people of Gaea respect the policy of no waste material 
that can’t be recycled. That is why the city of Gaea is such a clean and 
healthy environment for the people. The city of gaea has waste free 
solutions such as: 

- Cradle to Cradle to keep products in use for their life span.
- Urban Forests create cleaner and cooler air.
- Wind Turbines provide green energy.
- Nuclear Power provides green energy.
- Solar powered cars and buses are green transportation options.
- Biomass Energy takes waste to energy.
- Wave Energy uses wave motion to energy.
- Oxygen Purifier
- Green Drink
- Composting Center 



Implications and Ideas for Future Research
 Why is this project important to the real world? 

This project of changing from a liner economy to a circular economy is important 
because it’s showing how the world can change and become a better place to live 
for everyone. 
● No more solid waste that goes to the landfills and into the ocean  
● No more taking from mother nature and destroying, 
● Reuse building resources to make parks, other building,etc

Why is this issue interesting or critical to you and your community? This interests our 
team because it involves our lifestyles in the world, it is relatable.  Living in a linear 
economy is not sustainable. It is important to switch to a circular economy. If teach 
students about a circular economy now, it can most likely help us start to change.  

Discuss ideas for future research that would build on your current project. Some of our 
ideas for future research are water, clean air, and plastic waste.
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