
Closing the Loop 



   Introduction
This project looks at how a city of the future can go from a linear economy to a 

circular economy and close the loop of waste. There is a lot of waste from fashion, 

food, construction, E-waste and plastic. Though you may think that this problem will 

go away soon it won’t it, unless we do something to deal with it and close the loop. 

Burning and throwing away food and clothes is a waste and that is what we are 

trying to prevent from happening because it causes pollution. NYC is trying to 

reduce waste and make the work cleaner and reusable. 

Keywords: Sustainable, circular economy, closing the loop, waste free



Research - Fashion Waste
There are so many pieces of clothing that are still in really good condition and 

they just get thrown away and go to the landfills. Each year 99% of textiles get 

wasted and only 1% of clothing gets recycled. The city is making sure that all 

of the clothing gets recycled and reused instead of getting wasted. The 

discarded clothing even makes water, air, and soil pollution. Reusing and 

repurposing clothes will make less waste going to the landfill. And creating 

less clothing reduces CO2 emissions. 



The Problem - Why Should We Close the Loop?
Nearly 8 billion people live on the planet today and 70% of the people live in cities. 
The biggest city in the US, New York City, has over 8 million and produces more 
than 14 million tons of trash yearly. Trash pollutes water, air, land, and wildlife 
habitats. The linear economy takes materials that are raw materials, then 
transforms into products, uses it until they are finally discarded as waste. Most 
waste travels to landfills or incinerators, some even ends up polluting streets and 
waterways. WIth all of the production of goods, it creates climate problems and 
NYC wants to reduce waste and greenhouse gas emissions. The Linear Economy 
doesn’t work because if more stuff is being made, more trash will start to appear in 
the landfills or incinerators and the ecosystem will be unbalanced. We should care 
about this project and its information because if we don't we may run out of certain 
resources and continue to harm the climate. This projects is about designing a 
future city that eliminates waste while reducing carbon emissions.



Criteria, Constraints, and Materials
Criteria
● Design a city that adapts to climate and 

circular economy.
● Make solutions for climate and circular 

economy
● Use Engineering Design Process
● Making multiple prototypes including a 

3D model
Constraints
● Maximum budget of $100 with all 

materials
● Maximum of 3 teammates
● Under 7 minute presentation
● Rules and restrictions to follow

Materials

● Recycled Materials
● ½”X 2”X 4” plywood board
● Spray Paint
● x-ACTO knife
● Glue gun and glue sticks
● Lights
● Paper and cardboard
● Grass Turf



The Engineering Design Process
1. Define the problem.
2. Form an engineering team to solve the problem which is waste and pollution in NYC.
3. Project Plan: Goals, Calendar, Check-ins, Team Roles.
4. Brainstorm and research ideas and solutions.
5. Research using 
6. Write an essay to show solutions.
7. Prototype 1: SImCity Virtual City Design
8. Prototype 2: City Drawing from research 
9. Meet as a team and make changes

10. Prototype 3: Build a 3d scale model using materials from school and reusing materials 
(make changes while building)

11. Giving a presentation to judges
12. FInal reflection in Project Plan

https://www.sciencebuddies.org/science-fair-projects/engineering-design-process/engineering-design-process-steps


Prototypes

Prototype 1:         
Virtual Simcity                          

We started this design 
process with designing 
and making a city. Since 
our city choice was NYC 
we built what we thought 
and want NYC to look in 
30, 50 or even 100 years. 

Prototype 2: City Drawing
After our research and finishing our
essay we knew what we wanted to 
include in NYC and a circular 
economy.  Green buildings, Waste 
management buildings, Energy 
sources, Transportation, 
Amusement park, parks, etc

Prototype 3: City Model
We used our research from our 
essay to design our model.  
Added our waste management 
ideas, our green buildings also 
known as sustainable buildings.Credits: SImCity designers



Results and Data Visualization
● NYC produces more than 14 

million tons of trash yearly.

● Most trash travels to landfills 
or incinerators, some even 
ends up polluting streets, 
waterways, and oceans.

● The Linear Economy doesn't 
work because if more goods 
are being made, more trash 
will appear in the landfills or 
incinerators and the 
ecosystem will be 
unbalanced.

Clothes 10.8%

Food 34.3%

E-waste 0.6%

Construction 19%

Plastic 35.2% In NYC the food waste has the highest 
percentage out of the data. Each 
category has a percentage that shows 
how much NYC wastes of each of 
those categories.



Discussion and Solutions
Designing and Planning a Circular Economy
● Cradle to Cradle design acts like 

nature and reuses waste.
● Digital Technology helps track and 

identify materials.
i) Type of material, age, and 
location of the material/product.
ii) Digital Watermarks are 
imprinted in materials to help 
identify and    track them.
iii) Materials Apps track materials.
iiii) Educational Apps have ideas 
for Non-waste and Non-pollution.

● Since the city had so much waste 
engineers added in waste robots to 
clean up the waste and take it to the 
waste and recycle facilities.

● NYC residents produce 13,000 tons 
of waste every day and needs a plan 
and infrastructure to stay waste free. 
Waste and recycle AI robots can 
help keep areas clean and bring 
materials to recycling centers.



Discussion and Solutions - Circular Fashion
Principle 1: Designing out waste and pollution
There are ways you can still reuse materials and keep them in use, without making new 
clothing and creating more pollution. NYC has a plan for clothing in a more circular sense. 

Principle 2: Keeping products and materials in use
Fashion is also good for upcycling and transforming clothes to something new. Check out 
local textile & fabric recycling spots, pass on or hand them down, or you can even rent your 
clothes to people who might want them. This keeps clothing in the circular economy 
otherwise known as “Circular Fashion”. It's a better way to use clothing.

Principle 3: Regenerating natural systems
Using materials that are more environmentally friendly and natural are important for the 
natural environment. Making clothes that can be taken apart and made into something 
else is good for the environment. 



 Discussion and Solutions - Circular transportation 

The city wants to stop pollution from transportation so people are making all 
transportation into electricity so there will be no pollution because fossil fuels 
cause pollution. Materials will be repurposed and recycled. Materials from any 
previously used vehicles will be used to make more electrical vehicles or they 
will use them for other machines or future goods. Electric vehicles are more 
friendly to plants, animals, and the environment. Cities of the future should 
keep some natural areas car-free, separate cars and nature so no animals will 
get on the roads and die.  

- Bikes - Walking Paths - Uber and Lyft
- Public Transportation - Electric Cars, Scooters, and Bikes



Implications and Ideas for Future Research

1) The project is important to the real world because there is so much 
waste in the world and trash makes air, water, and land pollution. 
Pollution is not good for humans, wildlife, or natural environment.

2) In the future there should be more people that help the natural 
environment so people, plants and wildlife can exist in a cleaner, 
healthier environment.

Trade-offs and Limitations: These include money and time. When solving 
NYC problems it will cost a lot of money and cities only have limited budgets 
to spend. 
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