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Problem and Predictions
What are the benefits and trade-offs of a circular economy compared to a linear economy?

Hong Kong (Tiānyuè) is currently operating off a linear economy, thus producing a massive 
amount of waste. Materials that can be reused are not, due to the ignorance of the city’s 
residents. Hong Kong even operates 100% on fossil fuels, which are known to be extremely 
unsustainable energy sources. In 2019, Hong Kong produced 5.67 million tons of waste and 
only 29% of it was recycled. Excessive pressure on the degrading ecosystems risks the 
longevity of essential services such as: clean water, pure air, and nutrient-rich soil. The world 
as we know it thrives on a linear economy, which Hong Kong is not exempt to. Humanity has 
a 95% probability of being extinct in 7,800,000 years, and the process is being sped up by 
pollution making the world uninhabitable.



Research

Student A - Agriculture

1. All food waste is estimated to be able to feed ⅓ of the entire world population.
2. Composting enriches soil, and helps store rainwater.
3. Famine and food production have been increasing at the same rates, however famine is 

still an issue because of food waste.
4. How to fix the problem: composting laws and food surplus.
5. Composting can be normalized if it’s required by law and scraps are collected weekly 

(similar to recycling)
6. Food surplus laws can be enforced in cities to prevent food waste.

The students involved in this project conducted individual research. This table represents the research 
completed. For the sake of anonymity, their names have been replaced.



Research

Student B - Plastics

1. Plastic is difficult to recycle since it comes in so many different colors
2. The quality is degraded every time it’s reheated.
3. Not all plastics are recyclable or created equally.
4. Plastic is difficult to recycle since it comes in so many different colors
5. The quality is degraded every time it’s reheated.
6. Not all plastics are recyclable or created equally.
7. Plastic can have health effects; chemicals are added during the manufacturing process.
8. How to fix the problem: bioplastic, single-color plastics
9. Plastics are easier to recycle if they’re all one color (single-color plastics)

10. Single-use products are very wasteful, they should be replaced with refill & reuse bottles

The students involved in this project conducted individual research. This table represents the research 
completed. For the sake of anonymity, their names have been replaced.



Research

Student C - Fashion

1. 1% of textiles were recycled annually
2. Millions of tons are produced, worn, and discarded every year
3. Unrecycled waste is either incinerated or sent to landfills.
4. 1% of textiles were recycled annually
5. Millions of tons are produced, worn, and discarded every year
6. Unrecycled waste is either incinerated or sent to landfills.
7. 1,800 gallons of water are needed to produce a single pair of jeans
8. Production systems are heavily outdated
9. How to fix the problem: Toxin-free recyclable clothes, dissolvable stitches

10. Clothes aren’t as harmful if they’re made with toxin-free & recyclable materials
11. Clothing is easier to recycle if the stitches can be taken out easier (dissolvable stitches)

The students involved in this project conducted individual research. This table represents the research 
completed. For the sake of anonymity, their names have been replaced.



Criteria & Constraints
Criteria

❖ Form a team of  3.
❖ Identify a sustainability problem that engineering could be used to solve.
❖ Use the Engineering Design Process (EDP).
❖ Build a 20”H x 24”W x 48” L  scale model from recyclable materials and that shows the solutions to the 

problem.
❖ Create a project display using a tri-fold science board.
❖ Present final project at Future City, Lauffer Engineering Fair, and SARSEF.

Constraints

❖ Limit for members is 3 to a project.
❖ Limited class time; only 10 hours a week.
❖ Team members are new to the engineering design class.
❖ Project costs cannot exceed $100.



Investigative Procedure
1. Form a team of students and create a city with a circular economy and sustainable design.

2. Brainstorm and research solutions that are innovative, futuristic, eco-friendly, resilient, and related to the topic. 
Design a resilient city that is, safe, sustainable, environment-friendly, and healthy for citizens and visitors to lead 
a healthy and productive life.

3. Brainstorm and research the best ideas that will help reach your city goals. Use these ideas to create a virtual city 
using SIMS 4 City Software - Prototype 1.

4. Draw a city design based on the game and research - Prototype 2.

5. Write an essay that explains the problems and solutions. The essay should also include an insider’s guide to your 
city and unique details people should know about it.

6. Produce a  3d-scale model that is based off of all your research and design solutions - Prototype 3.

7. Present the final project to students, community professionals, and at the SARSEF Competition.

8. Reflect on competition results and feedback.



.

Iterations and Prototypes
Iteration 1: Prototype

Virtual City via SIMS4 City
Iteration 2: Prototype
3D Model Concept Art

Iteration 3: Prototype
3D Scale Model

. . .



data Tables

Recycling Habits Percentage of 
Respondents

Recycling at home 63.5% (40/63)

Recycling at work 15.9% (10/63)

Recycling when available 73% (46/63)

Rarely recycles 3.2% (2/63)

Do you recycle? (63 respondents)

Recycling Frequency Percentage of 
Respondents

Daily 57.1% (36/63)

Weekly 20.6% (13/63)

Occasionally 19% (12/63) 

Monthly/Never 1.6% (1/63)

How often do you recycle (63 respondents)



Results and data visualization

What story is the data telling us?

● Judging by the looks of it, we can 
see that it seems like a matter of 
convenience if a recycling bin is 
available, people are more inclined 
to recycle.

● Companies are even starting to 
insert recycling bins into their 
workplaces.

● People rarely don’t recycle. 



Results and data visualization

What story is the data telling us?
● A majority of the people 

responding recycle daily (57.1%)
● Almost 80% of people are recycling 

weekly at most
● It’s safe to deduce recycling is a 

habit for most respondents
● This is encouraging for cities to 

transfer to a circular economy



Discussion and Interpretation
This data has been taken from a survey created by the students, respondents were anonymous.

There were uncontrollable variables or limitations in this survey. For example:
1. Not everyone who submitted the survey lives in Southern Arizona. Recycling varies from state 

to state and city to city. Access to online shopping and selling could also be difficult, based on 
location.

2. The age of the people who participated varied. From generation to generation, their 
understanding on the circular and linear economies as well as recycling could either be limited 
or more knowledgeable.

3. Participation in sharing economies could be difficult based on where people live. Not every city 
has a Car-Share or a Bike Share.

4. Not every household, workplace, or public place has recycling bins, or the ability to compost.



Fashion

❖ Toxin-free recyclable clothes — A first addition 
to the Xīngxīng clothing line was a series of 
jackets that were durable and made of 
materials such as Nylon 6. 

❖ Dissolvable stitches — As a main problem of 
the fashion industry, a dissolvable thread 
was invented to save time and cause minimal 
damage to the fabric. In the Xīngxīng factory 
the clothes are put into conventional ovens 
so the thread melts allowing the fabric to be 
reused without damage.

SolutionS
Plastics

❖ Refill and reuse spray bottles — Single-use 
packaging products were wasteful, so they 
were eliminated. Multi-use spray bottles 
replaced these. Pods filled with products 
are available for purchase and a range of 
household cleaning to skincare.

❖ Single color plastics — Bioplastic in Tiānyuè 
is red, the same color of the city’s flag 
representing joy and happiness. All plastic 
being red makes it easier during the 
recycling process.



Implications and ideas for 
future research

This project is a great example of how a city can transition from a linear economy to a 
circular economy for the greater good. For example:

1. It could help promote recycling and a cleaner life style, which ultimately gives back to 
not only the environment but the community as well

2. Products and solutions used are realistic and some designs have even been 
implemented into life already, but haven’t gotten the recognition they deserve yet

3. Using this model as an example, it could help cities transition their economy systems.
4. Good additions to this project would be specific energy systems and how to 

implement them into life, an idea for future research.
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