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ABSTRACT
Our current take-make-waste extractive industrial model is not sustainable. Circular economy (CE)
solutions “design out” waste; however, CE educational initiatives do not reach all sectors and
levels of society, particularly the generations that have the most at stake. Experiential learning
can empower youth to work with circular concepts in tangible ways, creating awareness and
reflexivity about the impact of individual actions. This project’s primary objectives were to help
youth and their communities transition to a CE by changing their perception of waste streams as
a potential resource. A survey was distributed to youth to identify knowledge on sustainability
and the CE; then, the youth were asked to create something new from household waste while
sharing information about the CE. Key insights were that younger generations are already
interested in new approaches to benefit society and the environment and were aware of the CE,
even without knowledge of the linear economy. Creating prototypes led to frustration with the
continued use of unsustainable materials for everyday objects (e.g., plastic) and excess waste
generated by packaging (e.g., boxes), as well as inspiration from learning new skills (e.g., sewing).
Involving youth in the design thinking process can help communities concretely identify
opportunities to reduce and re-up cycle waste, stimulate product innovation, and contribute
positively to a sustainable way of life and human development. This change begins with actual
experiences at the individual level.
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INTRODUCTION
PROBLEM STATEMENT

Our current “take-make-waste” extractive industrial model is not sustainable. Circular Economy (CE)
solutions “design out waste”; however, CE educational initiatives do not yet include all sectors and levels
of society, particularly the generations that have the most at stake.

SUSTAINABILITY CHALLENGE

The CE closes the loop by bringing the “end of life” products back into the production cycle. There are good
training materials at the Ellen MacArthur Foundation website, but they do not target youth; training materials
are specifically critical for shifting behaviors that embrace a circular model.
Awareness is not enough; the challenge is how to empower new generations equally so the transition to a
CE does not leave segments of the population behind. The shift needs to be adaptable and inclusive of all
sectors of society for our everyday practices to make a difference. The CE is a fundamental change in
approach that attempts to integrate economic activity and environmental wellbeing, touching on the three
pillars of sustainable development—economic, social, and environmental.1
Consumers have experienced an abundance of products produced with inexpensive materials, energy, and
human labor. This has motivated us as a society to adopt business models that rely on the use of these
materials, economize on human work, neglect recycling and reusing, and create abundant waste.2
The current linear economic model in which goods are manufactured and then discarded as waste
deteriorates the environment. The linear model assumes an unlimited supply of natural resources and
an unlimited capacity of the environment to absorb waste and pollution.3 Our resources are finite. Around
50% of the world’s current greenhouse gas emissions result from the extraction and processing of natural
resources, with demand for raw materials predicted to double by 2050.4
The circular economy (CE) recognizes that natural resources are finite.5 It aims to keep materials in
circulation by reusing, repairing, re-manufacturing, sharing, and recycling, while developing new technologies
and businesses that would allow us to keep materials in circulation as long as possible. “Designing out
waste”, restoring natural systems, and substituting renewable materials for non-renewable ones are key
principles of the CE that ensure that not much waste is generated during the products’ life cycle. 5
FROM A LINEAR TO A CIRCULAR ECONOMY
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Fig. 1 Source: From Linear to Circular (Government of the Netherlands). 6
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DESIGN OUT WASTE
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RESIDUAL WASTE
REPAIR, REUSE
Fig. 2 Circular Economy inputs

The links between the environmental issues of climate change, overconsumption of resources, waste
generation, and the future of work become increasingly evident everywhere. How we transition to a
circular economy will be a challenge; we need to ensure vulnerable communities are included by:
• Engaging youth, social organizations, and businesses in the community.
• Ensuring the burden of shifting to a new system does not put segments of a young workforce
at a disadvantage.
• Giving youth a seat at the table in creating new processes for future economic development, learning
through experience. Experiential learning has been proven to increase higher order thinking skills,
including prioritizing, analytic perception, analogical and logical reasoning, question posing, and
going beyond information into discovery, reasoning, organizing, and argumentation.7
• Addressing the unintended consequences that emerge from restructuring and phasing out of our
linear system.
A just transition to the CE is needed to reduce inequalities within and between countries. The pandemic has
revealed different challenges, among them:
1. In developed countries, the challenge is whether on-line schooling is effective, and it is now clear that
not all students have the same access to the resources needed, such as the internet and computers.
2. In poorer countries, the lack of computers, access to the internet, and poverty will put the youth from
these countries behind for generations.8
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THESIS STATEMENT

The thesis will show that experiential learning is one way to help youth adopt a sustainable mindset and
become agents of change to transition to a CE. By educating youth, the changes that require a shift from
individual behaviors and culture can create generations that embrace circularity. As they learn, they become
aware and acquire new tools to empower them to envision a new system. Change through youth education
could be an efficient way to spread the idea of circularity.9

THE IDEA

The idea is to expose youth to circular concepts through experiential learning to experience and work with
something that is tangible to them. As they learn CE concepts, they also create awareness for these concepts,
creating a “swarm effect” with a strong, common goal that inspires them to organize, make a difference, and
contribute to the collective effort to find solutions.10

STRATEGY

The strategy is to engage youth through learning by doing in small pockets of diverse populations in
urban centers (see fig. 3) and find ways for them to engage with waste as a material and learn about the
CE in the process.
The World Bank estimates that waste generation in urban centers will increase to 3.40 billion tons in 2050.11
Cities also tend to be hubs of innovation, creativity, and growth. As the number of youth living in expanding
urban areas increases, they can become critical partners in the transition towards more circular economies.
• A LEARNING BY DOING EXPERIENCE WILL INTRODUCE THE IDEA OF THE CE ALONG WITH
THE CONCEPT OF A “REDESIGN AND REPAIR ECONOMY” AS PART OF THE CIRCULAR SYSTEM.
A hands-on experience will provide young people with knowledge in an experiential way—learning
through reflection on doing— that is creative, rewarding, and easy to accomplish.
• THE AIM IS TO CREATE AWARENESS ABOUT THE DIFFERENT OPPORTUNITIES THAT EXIST
TO KEEP MATERIALS AND PRODUCTS IN USE. INTRODUCING YOUTH TO CE PRINCIPLES,
WASTE AS A MATERIAL AND ITS BENEFITS BY:
• Re-framing the understanding of waste streams as potential resources
• Learning to keep products in use, prolonging their lifespan through re-designing and removing
the need to create new ones
• Providing a means of converting waste resources into useful objects, reducing consumption
• Inspiring innovation through refurbishing, re-designing, and restoring value to waste streams
• Creating awareness of disruptive trends that can change the system which favors the linear
model of production and consumption
• Mainstreaming the CE, directing youth to access programs so they can share and participate
with a broader community.
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FIG. 3
Shows how cities offer involvement opportunities to collaborate with local social organizations and businesses to
create behavior change that embraces CE principles and engages the community to mobilize for change. From these
collaborations, new business models can emerge, and new consumption patterns can develop.
Local governments are often more agile and can organize for impact with civic participation in the community.
These urban centers can implement new policies and programs that can have an impact and change behavior.
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IMPACT

Change through youth education could be an efficient way to spread the idea of circularity. Empowering
youth with circular economy knowledge and new tools can help them understand the CE concepts, ease the
transition, introduce them to innovative ways of thinking and provide them with new opportunities. It can
create a
workforce for the future that embraces circularity and spreads the idea into their communities.
ENGAGING YOUTH IN THE PROCESS OF TRANSITIONING TO A CIRCULAR ECONOMIC MODEL,
WITH FOUR SIGNIFICANT, SCALABLE IMPACTS:
1. Change habits and mindsets about waste streams, their value, and how it is perceived.
Through experiential learning, introduce students to the fundamental principles and
concepts of the Circular Economy.
2. Create value from locally available waste streams working with high school students, community
members, and local businesses to create awareness and implement reduction, reuse, re-design,
repair, and other circular initiatives. The connections and collaborations can aid the transition to
the circular economy in cities.
3. Improve participation and increase engagement in high school after school programs.
Teach how collaboration and involvement can result in new systems and ideas.
4. Disperse the concepts of circularity and create possibilities for action and engagement.
Expose them to information about the manufacturing process, the waste produced, and
opportunities to use this waste.

FIG. 4 The possible social, environmental, and economic impact on a community.
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SCOPE

The intent is to engage local high school students to think about the CE and how it works at a fundamental
level. Provide them with some necessary basic information on the CE, and they will learn by doing with
what they have at hand, introducing them to new ways of thinking, and empowering them to make design
decisions.
In the process, the youth will find the best ways to embrace the circular economy and devise a road map that
is versatile and cost-efficient to explore:
a. What is the best way to re-use and re-design products from what they have (using their waste
and available tools).
b. How does having a tangible object that they made and can use change the way they see waste.
c. What is the outcome and the impact of their direct involvement.

FIND THE BEST WAYS TO EMBRACE THE CE
USING AVAILABLE WASTE STREAMS

SCOPE

• ENGAGE & INFORM
• LEARN BY DOING
• EMPOWER

IN THE PROCESS

CREATING A TANGIBLE OBJECT

OUTCOME OF DIRECT INVOLVEMENT

SUSTAINABILITY PROFESSIONAL

The thesis project will provide me with the tools and skills that will allow me to grow space for dialogue
between the community, designers, and business leaders with common sustainable goals. Creatively
documenting the results opens up new possibilities to rethink systems, collaborate, and design. Working
with communities in a sustainable, innovative way will allow me to use my existing skills as a designer
and add new ones from the Sustainable Design field: ultimately, I hope to achieve a positive impact, both
socially and environmentally.
The project is a starting point for creating, designing, and inspiring new business models to transition
to a circular economy, using systems thinking and biomimicry principles and building cross-functional
relationships. Designers are vital partners in developing products and systems that can help us move
forward towards a sustainable future, creating awareness, amplifying sustainability measures and
opportunities and easing the current pressure on our environment.

ANABEL SINN | THESIS | MA IN SUSTAINABLE DESIGN | MINNEAPOLIS COLLEGE OF ART AND DESIGN | FALL 2020		

PG. 09

EXECUTION
OBJECTIVES
ENVIRONMENTAL: The aim is to help youth and their communities transition to a CE and reduce waste by:
• Changing their mindset and their perception of waste streams.
• Re-framing their understanding of waste streams as a potential resource and keep materials in use.
HUMAN: Investment in CE education and possibilities to re-up-cycle locally abundant waste streams.
• Building community by engaging, empowering, and collaborating with youth introducing new ideas.
• Creates awareness and acknowledges the impact of our actions on each other, the planet, and future
generations, promoting a broader world view of community, culture, and globalization.
SOCIAL: Supports strong values in the community. Youth engagement and acquisition of new skills and
ways of thinking will ensure circular sustainable practices as an asset that promotes community well-being.
• Common goals and cooperation
• Partnerships within the community
• Shared responsibility and accomplishment
• Youth and local community empowerment
• Improved social interaction (loneliness as an epidemic in society) 13
ECONOMIC: Youth and community learn CE principles, re-up-cycling local available waste, creating value
to the waste and changing the perception of what is “waste”.14
• The transition to a CE can address unemployment by providing the youth with new tools and
possibilities learn the value of waste and to re-learn lost skills that will be needed to repair
and re-furbish.
• Equip young people with knowledge about the CE for future jobs
• Transitioning to a CE
• Community and youth have the opportunity to be directly involved and participate in a process
to re-think systems that are no longer working.

FIG. 5 Interconnected Objectives
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RESEARCH

Of the four building blocks that make up the CE (design, new business models, reverse cycles, and
enablers and favorable system conditions)15, the focus is on the two in which communities can play key
roles in the “transition by doing.” Design was a lower priority; producing circular products requires advanced
skills and knowledge. Introducing circular design concepts will enable the youth to envision new ways of
doing things; new business models need to exist for circular design to develop. They are connectors between
enablers and circular design. If communities develop new business models (e.g., use their waste to keep
materials in use), they will necessarily become part of the design process that leads to new enablers and
system conditions.
1. New business models: new ideas, materials, and products will come from entrepreneurs; these brands
and leaders can play a critical role (e.g., Desso cradle to cradle design of carpets with take-back programs
and recyclable yarn, Bundle with maintenance and refurbishment of their machines and the lifetime of a
product is managed by experts in refurbishment or re-manufacturing).15
2. Enablers and favorable system conditions: For widespread reuse of materials and higher resource
productivity to become commonplace, market mechanisms will need to play a dominant role, supported
by policymakers, educational institutions, and popular opinion leaders (e.g., Kalundborg Symbiosis with
collaborative public-private partnerships, Scotland’s Revolve Reuse Standard aims to make reuse a key
part of the economy, Kaiyo an online marketplace that allows furniture to be kept in use for longer cycles).15

PROPOSED PROCESS

1. Distribute a survey to learn what the youth knows about the CE and their concerns in regards
to sustainability.
2. Work with a group sharing information and involve them in creating a simple project that re-uses “waste.”
3. Implement the basic idea, collect the results from the youth participants, including their feedback
—what they learned, questions they might have— and gauge their interest in an actual workshop.

GOALS

• Identify possible training opportunities, focusing on localized challenges, interests, and available resources.
• Introduce the circular economy in an experiential way
• Give the youth a clear understanding of the current linear system and its impact on the environment
• Introduce them to the circular economy: how it works and what the social and environmental gains are
• Demonstrate the importance of eliminating the concept of “waste” and recognize its value as a resource
• Demonstrate ‘how’ and ‘why’ staying in the system as long as possible minimizes waste generation
• Go beyond recycling and introduce the concept of regenerative design
• Create documents to visualize information
• Demonstrate the potential for lasting impact

ACTUAL PROCESS

A survey was created and distributed to 23 youth (ages 14-17) in different parts of the world to see how
much they know, what their concerns are, and to get an idea of their consuming habits. After reviewing the
survey, the idea of a pilot workshop emerged. The goal was to create something that youth could engage
with easily, exchange ideas, and enjoy.
From that group of 23 youths, three (ages 14-16) took part in the pilot workshop and given a simple project.
To create something from what they considered waste and send back images documenting the material
used, the outcome of their creation, and their thoughts on it.
The hands-on pilot workshop was conducted virtually. Ideally, it would be in person; however, it was all
on-line due to the circumstances in 2020. Collaboration between them did not develop as envisioned. At this
particular moment in time, a full on-line experience has not been conducive to group thinking. The participants
mentioned that it felt like a class—youth spend an average of six hours on-line for school—not a workshop
where they learn, collaborate, and have fun, all vital components to any in-person workshop.
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FRAMEWORKS
Once the idea of a pilot workshop emerged, two sustainable design frameworks are used to evaluate the project:
1. Systems Thinking: The Living Principles
2. Biomimicry for Business: Life’s Principles (including Value Proposition Map and Business Model Canvas).
Additional tools used: Circularity and Design Thinking

DESIGN THINKING PROCESS DIAGRAM*
Design thinking methodology and its five stages: empathize, define, ideate, prototype, and test were used to
organize the information on the execution section.

• Create and distribute survey
• Gather information from the survey
• Connect with the youth that
will be involved

• Brainstorm ideas
• Build on others’ ideas
• Research

• Gather participants and distribute
info on the CE (websites and videos)
• Collect images of the material they
will work with
• Get their initial thoughts
• Adapt ideas, explore & select
frameworks to evaluate the idea
of a pilot workshop

• Look at framework
results & evaluate pilot
• What emerges, get
feedback, reflect on
information
• Integrate feedback
• Conclusion & next steps

• Re-frame for alternatives
• Identify meaningful surprises
from the survey
OUTREACH
• Confirm participation
• Agree on a time-line
AGREE ON WAYS TO COMMUNICATE
• Online via zoom & text

• Apply frameworks, see what
is working and what is not
• Collect their design ideas
and final reflections
• Gain deeper empathy
• Embrace sections that are
not working (communicating
on-time, explaining decisions,
collaborating between them)

FRAMEWORKS APPLIED
1. Systems Thinking
Living Principles
2. Biomimicry
Lifes Principles
3. Biomimicry for Business

*THE APPLICATION WAS NOT NECESSARILY LINEAR
BASED ON THE 5 STEPS DESIGN THINKING MODEL HASSO-PLATTNER INSTITUTE OF DESIGN AT STANFORD (D. SCHOOL)

FIG. 6 Design Thinking Diagram
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APPLICATION OF SUSTAINABILITY FRAMEWORKS:
SYSTEMS THINKING METHODOLOGY: THE LIVING PRINCIPLES

The Living Principles for design16 is a sustainability framework that, at its core, has four streams of
sustainability, environment, people, economy, and culture. The fourth stream considers that unquantifiable
culture, which is why it was chosen as one of the frameworks and applied to the workshop as a service.
The linear economic model and many of the western world’s shared attitudes encourage unsustainable
production and consumption that creates waste that ends up in landfills or incinerated and pollutes our
environment. To shift from a linear economy to a circular economy, society will have to look at how to
change our production and consumption culture, the concept of convenience, and how abundant waste
streams are perceived.
ENVIRONMENT (ENVIRONMENTAL PROTECTION)
Actions and issues that affect natural systems, including climate change, preservation, carbon footprint
and restoration of natural resources.
PEOPLE (SOCIAL EQUITY)
Actions and issues that affect all aspects of society, including poverty, violence, injustice, education,
healthcare, safe housing, labor and human rights.
ECONOMY (ECONOMIC HEALTH)
Actions and issues that affect how people and organizations meet their basic needs, evolve and define
economic success and growth
CULTURE (CULTURAL VITALITY)
Actions and issues that affect how communities manifest identity, preserve and cultivate traditions,
and develop belief systems and commonly accepted values.
DO WE NEED TO IMPROVE DESIGN IN THE CIRCULAR ECONOMY?
Throughout history, design has been an agent of change.17 It helps us to understand the changes in the world
around us and to turn them to our advantage by translating them into things that can make our lives better.
At a time of unprecedented change, there is an opportunity to re-think the way items are produced and
designed. To develop and create new materials, objects built to last “designing out waste,” develop new
systems and strategies to change behaviors and encourage collaboration across different disciplines.
CE Design merges circular concepts with practical application, including services and systems that people
can feel and touch.18
THE USE OF THE PROJECT SCORECARD IS A ROAD MAP USED IN ADDITION TO THE
LIVING PRINCIPLES QUESTIONS.
The Project Scorecard Worksheet intends to facilitate the critical evaluation of design and communication
efforts related to sustainability. The objective is to arrive at a “score” for each of the four integrated
sustainability streams. It will account for each of the twenty-one principles that comprise these four streams.
The Living Principles Scorecard has been applied to the pilot workshop project, with the following results
on pg. 13-15.
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SUSTAINABLE DESIGN FRAMEWORK: THE LIVING PRINCIPLES SCORECARD

Empowering new generations to transition to a circular economy.
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SUSTAINABLE DESIGN FRAMEWORK: THE LIVING PRINCIPLES QUESTIONS
ENVIRONMENTAL
Actions and issues that affect natural systems, including climate change, preservation, carbon footprint and restoration
of natural resources.
BEHAVIORS
How can the project be used to promote actions that protect and restore the environment?
The project creates awareness of the CE and what to do to have a positive impact on the environment.
CREATION
As you consider your project from creation to end-user, what materials are you using, and what potential intended
or unintended ecological consequences can you foresee, including air quality and water?
At the workshops, youth will learn how to use abundant waste streams that would end up in landfills or incinerated to
re-think ways to re-design, re-use, and affect the system. Less pollution, consumption, CO2 emissions, and material
extraction.
How can overall energy use be minimized–and renewable energy use maximized–in all stages of manufacturing,
transportation, and use? The workshop would offer a space to disconnect from screen use, work manually and
outdoors and if possible to use natural light, and use the workshop’s creations locally.
DURABILITY
What is the expected life span of the artifact? Can it be extended? What other use could this artifact have?
Can the artifact be easily repaired and reused? Can it be upgraded? The life span of the workshop can be indefinite
and extended. It can develop and evolve over time and be used in different forms.
DISASSEMBLY
How easy is it to disassemble your product once discarded? Are the materials clearly labeled, the parts easy to take
apart? Are they made of only one material or several? The workshop can be taken apart and set up anywhere that
space is available.
SUPPLY CHAIN
Can your product be wholly or partially constructed in the location where it will be used? To what extent do your
suppliers work sustainably and use clean technologies? Yes, the workshop can be constructed at the location, or
use an existing location locally. It will use abundant waste streams supplied by the community.
WASTE
How can waste be eliminated? When your product’s life span is complete, how can you ‘close the loop,’ i.e. facilitate
the use of materials in continuous cycles? Continue to repair, reuse and keep the materials in use as long as possible.
PEOPLE
Actions and issues that affect all aspects of society, including poverty, violence, injustice, education, healthcare, safe
housing, labor and human rights.
IMPACTS
How does the project affect various individuals and communities throughout its life, from makers to users and those
involved in its disposal? In the workshop, the youth learns new ways of using waste stream, its value, and how to keep
materials in use and out of the landfill. They will learn to think in systems and collaborate for innovation; partners will
benefit from young people exposed and aware of circular economy principles vs. linear. The youth become aware of the
end of life of products, decisions of production, use, and after use. As they learn, the community learns with them, and
the knowledge goes up-stream.
CONFLICTS
Is your product (or any of its components) created by or affiliated with organizations that support issues your audience
or client may find objectionable? No awareness of any issues, the workshop uses waste streams to re-up-cycle.
DESIRABILITY
Is this product actually desired by your customers or stakeholders? Yes
NEED / USE
What societal needs does this artifact, message, service or experience fulfill? Is it useful? The workshops reduce
the pressure on the environment, improve the security of the supply of raw materials, and increase competitiveness.
LONG VIEW
How can this project enhance the lives of its makers and users? The CE stimulates innovation, boosts economic
growth, the workshop enables and empowers youth with tools and hope, and can lead to employment that will affect
the community and its well-being.
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SUSTAINABLE DESIGN FRAMEWORK: THE LIVING PRINCIPLES QUESTIONS (continued)
ECONOMIC
Actions and issues that affect how people and organizations meet their basic needs,evolve and define economic success
and growth.
SYSTEMIC VIEW
What are the financial requirements of this project? Who gains economic value from purchasing or using this
product or service? Can it provide value above and beyond its intended use? Human capital is needed in addition to a
small investment to create awareness for the initiative, location, materials and tools. Everyone gains positive society-wide
benefits to gradually shift economic activity from the consumption of finite resources and design waste out of the system.
METRICS
How is the inherent value of the project measured? The CE creates jobs (e.g. It is estimated that the circular economy
can generate up to 580,000 jobs in the EU alone). The workshop will enable students to participate in the CE. 19
Is value assessed only in terms of financial profit? No, the CE has been assessed for measures such as waste
prevention, eco-design, and re-use, which also reduce total annual greenhouse gas emissions by 2-4%.20 The skills
that youth learn in the workshop will help achieve these measures.
BENEFITS
What are the short- and long-term economic benefits of incorporating sustainable solutions? A workshop that teaches
youth how to transition to a CE model will build economic, natural, and social capital that will make communities resilient.
TRANSPARENCY AND TRUTH
Can you communicate transparently about every aspect of the project? Yes
Are you promoting your work, your organization, or your client beyond the actual value that it provides? No
WASTE = FOOD
Can your raw materials come from someone else’s waste? Yes
Can your waste become someone else’s raw material? Yes
FROM PRODUCT TO SERVICE
Is there an opportunity to create a rental, leasing, or service model for this product? Yes
CULTURE
Actions and issues that affect how communities manifest identity, preserve and cultivate traditions, and develop belief
systems and commonly accepted values.
VISIONS
In what ways can this project compel people to make more sustainable lifestyle choices? The workshop provides a
space for direct participation in creating re-up-cycled products and creates awareness of what can be done personally
and locally. It increases engagement and knowledge among participants and the community at large. Reduces waste,
materials are kept in use and within the economy wherever possible and are used productively, creating added value.
Introduces them to the idea of designing out waste and regenerative approaches.
MEANINGS AND REACTIONS
What meanings do your project communicate, and how are your customers and stakeholders acting upon them?
What emotional reactions could they have? Is there any way they could react negatively?
The workshops offer a space to collaborate and communicate common goals and actions that can make a difference
to the environment. Key stakeholders act upon them by engaging, supporting, learning, and understanding that
interconnected actions have an impact locally and globally. Emotionally it can change behaviors of consumption and
shift value systems. This would help the transition to a CE. They could react negatively if the problems seem so big
and out of control without policies in place. It could quickly become overwhelming and paralyze any action.
A SYSTEMIC VIEW
What attitudes and values does your project promote, both in its intention and its execution?
How does this project take into consideration the unique needs of various cultures?
The workshop offers a space to learn by seeing firsthand how to design and produce for durability, less consumption,
more repair, reuse, recycling, and it incorporates waste streams as a material. By localizing the workshops, it will work
in and with communities and their specific problems. The workshops will be accessible and inclusive to all sectors of
society to ensure fairness in knowledge translation.
DIVERSITY
How can this project promote cultural diversity? The workshops are free, accessible, and inclusive of all, offered in all
schools equally. The same core concept can be localized in different urban centers and communities around the world.
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APPLICATION OF SUSTAINABILITY FRAMEWORKS:
BIOMIMICRY DESIGN LENS: LIFE’S PRINCIPLES METHODOLOGY

The framework is based on the principles and conditions under which life operates: “Life’s Principles”
life adapts and evolves. Life creates conditions conducive to life.21 The framework is used to evaluate the
project as it relates to sustainability. The objective is to use the framework to take inspiration from nature for
human applications based on biomimicry principles. The methodology was chosen because it provides an
approach to re-imagining the design and development process and offers new perspectives and sources for
solutions that are seen in nature.
Business environments, communities, and behaviors can be complex and chaotic; using a complex adaptive
systems approach combined with biomimicry could fit this context. Communities and businesses are
complex in that they are a dynamic network of interactions. They are adaptive in that the individual and
collective behavior change and that they self-organize in response to changing events.22 Complex Adaptive
Systems (CAS) are systems that have a large number of components that interact and adapt or learn,23 this
includes social group-based endeavors in communities, social organizations, and business networks.

BIOMIMICRY INSTITUTE
Biomimicry Toolbox, v. 1.0
Biomimicry.org | AskNature.org
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SUSTAINABLE DESIGN FRAMEWORK: BIOMIMICRY: LIFE’S PRINCIPLES
SCOPING PROCESS
Inspiration: The tree decay ecosystem and the sea anemones/clown fish with their functions and strategies.
TREE DECAY ECOSYSTEM
Generates and renews, maintains biodiversity and manages disturbances in a community
THE SEA ANEMONE AND THE CLOWN FISH
Allows the other to flourish through symbiosis. The behavior helps distribute resources efficiently through
cooperation and relationships to co-evolve. Minimizing waste by maximizing shared use.
DISCOVERING ORGANISMS AND STRATEGIES
The functions that inspired the pilot project, and its purpose came from the discovery of organisms that:
Gather, Collect, Cooperate, Distribute, Share Resources, Maintain Community/Biodiversity, Capture/
Filter/Store/Protect.24
ORGANISM

FUNCTION			

STRATEGY			

ABSTRACT

Cooperates to
maintain community
& provides ecosystem
services

Intricate relationships allows
the other to flourish.
Co-evolves , cooperates,
coordinates different systems,
cycles nutrients, protects from
microbes

The relationship allows the
other to flourish through
symbiosis.

Maintain Community/
Biodiversity

Different organisms take
different things and have
different needs (shelter,
build, feed from the system
directly or locally.
Local facilitation

Offers different stages of
the materials to provide
for diverse needs: resale,
reuse, repair, and as a raw
material to remake and
design.

SEA ANEMONES
AND CLOWN FISH

TREE DECAY
ECOSYSTEM

5 THINGS THE DESIGN SHOULD DO:
• Divert waste from going into landfill and use it as a resource.
• Bridge and link individualized waste management plans.
• Educate the community on waste prevention and circularity through experiential learning of skills,
knowledge sharing, systemic thinking, innovation, collaboration, and experimentation.
• Collect, recycle and reuse abundant and available local waste to reuse as a resource.
• Become a gathering space that is resilient and flexible to fluctuations in needs, and external factors.
10 FUNCTIONS THE DESIGN NEEDS TO PERFORM:
01. Store and distribute resources
02. Maintain community, coordinate, cooperate and foster relationships
03. Be locally attuned and responsive (resourceful and opportunistic)
04. Recycle all materials
05. Use readily available materials and energy
06. Use multi-functional designs
07. Cooperate within an ecosystem
08. Provide ecosystem services
09. Adapt and optimize materials
10. Capture, absorb or filter
BIOMIMICRY INSTITUTE
Biomimicry Toolbox, v. 1.0
Biomimicry.org | AskNature.org
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SUSTAINABLE DESIGN FRAMEWORK: BIOMIMICRY: LIFE’S PRINCIPLES

The workshop aims to contribute to a change in habits and perspectives to shift from our current linear economic
system to a circular system. Through experiential learning, the youth will be introduced to new concepts,
get directly involved, and collaborate with the community, including local businesses, to move waste and give
it value. It will divert from landfill keeping materials in use, reducing, reusing, repairing, and recycling.
LIFE CREATES CONDITIONS CONDUCIVE TO LIFE
LIFE PRINCIPLE

WAYS LP IS REPRESENTED

1. OPTIMIZE RATHER THAN MAXIMIZE

Community organization accelerates interactions and collaborations

2. LEVERAGE INTERDEPENDENCE

Community projects enhance local cooperation and involvement. Digital platforms
leverage exposure for participation. The process leverages previous learning
infrastructures with new skills for future work inclusiveness and regeneration

3. USING BENIGN MANUFACTURING

Young local community learns and introduces repairing and recycling materials, and
reselling repaired materials. Creating value to waste and keeping materials in use

4. USING MULTI-FUNCTIONAL DESIGN

Provides recycling and materials recovery. Enhances donation, and business, disrupts
traditional concept of recycling

5. FITTING FORM TO FUNCTION

Plan for centralization location and a decentralized one (virtual) provides alternatives.
Form and Function is manifested in the process of up-cycling and extract usable
resources

6. RECYCLING ALL MATERIAL

Recycled usable resources from the community are reused and disrupts recycling
through DIY up-cycling. Learning how you can design to be re-purposed

7. FOSTERING COOPERATIVE
RELATIONSHIPS

Pays attention to all stages in the process of product developing “cradle to grave”. Develops
niche in the community and its waste management. Co-evolves with the business community,
and its commerce needs through.

8. SELF-ORGANIZATION

Enhanced community developmental ties with school programs and youth. Organized
around local synergy possibilities with leaders and businesses. Niches developed and are
sustained, the group needs relatively little supervision or top-down control.

9. USING LIFE FRIENDLY MATERIALS

Learn about materials that resist recycling and are not user friendly. Majority materials
collected are up-cycled, reused or recycled, or they can be traded and sold (value created).

10. USING WATER-BASE CHEMISTRY

Manufactured material are repaired, or redesigned. Creates a space for learning and
innovation. It can also be a resource of materials (from waste) for manufacturing.

11. USING SELF-ASSEMBLY

The project reassembles and cycles items that get recycled and re-purposed.
Direct relationships between material reuse, re-design and recycle.

LIFE ADAPTS AND EVOLVES
LIFE PRINCIPLE

WAYS LP IS REPRESENTED

12. LOCALLY ATTUNED & RESPONSIVE

Recycles and values abundant waste streams / involves community at all levels /
exchanges knowledge with other organizations and collaborates. Uses feedback
loops to learn and filter information to re-up-cycle before starting new projects.

13. INTEGRATES CYCLIC PROCESSES

Recycles information between students, and community. Cyclic performance filters and
redistributes resources for use (reuse and repair). Decentralized collection process.

14. RESILIENT

Decentralized. Resources come different parts of the community and add value.
The concept for the workshop is embedded and adapted to each school and its
surroundings and location. Increased adaptability due to decentralization.
Redundancy, if a persons fails, the group can still perform its tasks.

15. REDUNDANT

Decentralized projects are distributed within the workshop and throughout the
community. They all divert from landfills
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SUSTAINABLE DESIGN FRAMEWORK: BIOMIMICRY: LIFE’S PRINCIPLES
LIFE ADAPTS AND EVOLVES
LIFE PRINCIPLE

WAYS LP IS REPRESENTED

16. DECENTRALIZED & DISTRIBUTED

Recycles and values abundant waste streams / involves community at all levels /
exchanges knowledge with other organizations and collaborates. Uses feedback loops
to learn and filter information to re-up-cycle before starting new projects.

17. DIVERSE

Workshops are regularly repeated but respond to different geographic areas.
Redundant. Organization offers multiple avenues to succeed.

18. CROSS POLLINATION & MUTATION

Community involvement. Promotes and generates diverse solutions.
The re-up-cycle workshops can co-evolve with others. Adaptation accelerated.

19. FEEDBACK LOOPS

Decentralized workshops can be distributed throughout the community in different
schools. They all will divert from landfills. Information is received at strategic nodes
of influence optimal for decision-making.

20. LEARN AND IMITATES

It is local & can be replicated. The concept for the project translates to different
places & cultures. Trading and exchanging with the local community.

21. ANTENNAE, SIGNAL & RESPONSE

Locally focused digital platforms can influence other workshops outside of the area of
influence. Contributes to situational awareness. Design concepts influence (including
possible sales). Digital divide closed (anyone can participate/inclusive/diverse).

22. FREE ENERGY

Uses locally available material in the form of recyclables the workshop has the ability
to transform form into functional material. Leverages energy to form. The community
is a free available resources, transforms materials.

23. RESOURCES & OPPORTUNISTIC

Conceptual design disrupts/ transforms recycling industry by re-up-cycling the
recycled. Embraces community dynamics, leverages digital divide platforms,
enhances financial spin-offs. Provides financial outreach through local community.

24. SIMPLE COMMON BUILDING
BLOCKS

The workshops are compartmental building blocks and the community development
is the glue. There are multiple chances for success in new businesses.
Design is innovative and it can boost the community in many ways.

25. SHAPE RATHER THAN MATERIAL

How growth is managed and explained. Growth is from bottom up activity. Creates
conditions that allow the workshop and its components to work toward a community
owned system.

26. CELLULAR AND NESTED

The workshop can grows in larger, repeatable ways. Integrates development with
growth, and commerce with growth. Build from the bottom up it self- organizes
and promotes growth through recycling.
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SUSTAINABLE DESIGN FRAMEWORK: BIOMIMICRY FOR BUSINESS / VALUE PROPOSITION MAP
I used the value proposition map to evaluate and identify mutually beneficial ways of working with
businesses in the community and how the workshops can fit in the ecosystem. The work on Business Model
Canvas and Value Proposition Canvas shows that there are a variety of opportunities for new business models
(see conclusion on pg. 30 for details).

VALUE PROPOSITION MAP > FIT < CUSTOMER SEGMENT PROFILE
VALUE PROPOSITION DESCRIBES THE FEATURES OF A SPECIFIC VALUE PROPOSITION IN THE BUSINESS MODEL
PRODUCTS AND SERVICES

• Fewer products in a landfill, less pollution in ocean/rivers, and air.
Improving quality of life and the environment
• Prepares young adults giving them new tools to solve
environmental problems, including climate change.
• Changes habits and perspectives (linear to circular).
• Creates community
• Strengthens the education of future generations
and empowers them to rethink our linear system.

PAIN RELIEVERS

GAIN CREATORS

• A new generation that is will offer a diverse
and disruptive points of view to our linear system.
Offers a blueprint for a new sustainable economy.
• A future workforce with different strategies for
businesses to bring the circular economy into the mainstream.
• Gives young generations a clear understanding
of how we can reuse resources.
• Introduce the idea of a restorative economic system
that will have a lasting positive impact in our
communities, our resources, and the environment.

• Students graduate with circular economy
knowledge and bring new tools and vision to
innovate into higher education, businesses, and
the community.
• It will increase our overall resilience in the
community and directly involve the private sector
to innovate, shift, adopt new ways of doing things,
and develop new business models that are profitable
for all, create jobs, and are good for the environment.

Source: Value Proposition Canvas. © Business Model Founderv. AG.

FIT

VALUE MAP MEETS CUSTOMER PROFILE.
PRODUCTS & SERVICES PRODUCE PAIN RELIEVERS
AND GAIN CREATORS THAT MATCH ONE OR MORE OF
THE JOBS, PAINS, AND GAINS THAT ARE IMPORTANT.

CUSTOMER SEGMENT PROFILE
DESCRIBES A SPECIFIC CUSTOMER SEGMENT
IN THE BUSINESS MODEL IN DETAIL.

PAINS

• Not coming up with answers
to current challenges in a way
that it is equitable for all.
• Including developing economies,
so they too have the ability to
provide for future generations.

GAINS

• Changing habits, with a clear
understanding that designing
products for regeneration will
bring positive effects (innovations
and employment in growth
sectors that are new).
• Foster prosperity in a world of
finite resources.

JOBS

Source:
Value Proposition Design, Strategyzer.com
Copyright © Business Models Foundary. AG
BIOMIMICRY INSTITUTE | Biomimicry Toolbox, v. 1.0 25

People are aware of all the pressing
environmental problems but consumption
habits, convenience and little responsibility
placed on the corporate sectors and
governments puts most of the responsibilities
on the consumer.
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SUSTAINABLE DESIGN FRAMEWORK: BIOMIMICRY FOR BUSINESS / BUSINESS MODEL CANVAS
The business model canvas was used to explore the ways in which the workshop would fit in the community
ecosystem and provide value to all its stakeholders. This work shows that there are a variety of opportunities
for new business models (see conclusion on pg. 30).
PROJECT: Engaging and empowering new generations to transition to the circular economy
PROJECT PURPOSE: Shift from our current linear system to a circular economy
KEY PARTNERS

The community, its leaders,
local business owners, and
municipality (including local
level government).
Motivation:
• Less money going to
managing landfill,
finding and buying
land for landfill or repair
incineration plants.
Effective waste management
is expensive
• Community gets items
for a good price and gets
rid of items they don’t
need/use
• Recycling burden can
be lowered
• Businesses can find
alternative materials/
solutions for their
company working
locally with their
immediate community.
They can sponsor young
people with knowledge
of circular principles
• Better waste management
can create jobs and
economic opportunities
for social entrepreneurs
and vulnerable communities.

COST STRUCTURE

KEY ACTIVITY

Collecting consumer
product and materials that
are considered waste,
recycling and up-cycling to
learn how the circular
economy works.
• Keeping materials in use,
avoiding landfill
• Gathering materials in a
shared space to re-design
and re-think the processes.
• Distributing information
about materials, CE
principles and activities
that the community can
take part in.
• Resale of items locally
(school or shops) and
B2B raw material
exchanges for revenue
to fund more projects.
• Form partnerships with
businesses, local colleges,
and social organization

VALUE PROPOSITION
CORE VALUE:
Shift from a linear system to
a circular system. Reuse and
Re-purpose. Education, about
circular principles, recycling,
up-cycling and ways to avoid
producing harmful waste
streams.
NEED:
To consume for daily-life there
is a need for products that are
re-designed (re-up-cycled)
to keep materials in use.
FUNCTION:
Extending the life and use
of well designed products.
Engage younger generations

• Offer repair services
and pickup services for
a fee and for convenience).

KEY RESOURCES

• Abundant waste streams
• High school students and
community
• A physical location
(complemented with virtual
meetings) for gathering
and hold workshops, DIY
classes, and a pop-up
reuse store
• Repair service teams and
creative fix-it thinkers in
the community for running
educational programs that
will create revenue with the
repaired items.
• Schools, businesses,
organizations, city and
county funding, community
member participation
and donations.

• Could be used for hands on training for school subjects / introducing
circular economic principles collaborating with university students
conducting research and Companies.
• A place for people to serve the community providing different services
bringing the community together in a mutually beneficial way.
• DIY artists and home goods sellers could use materials and items to
design, renovate and resell, which would support small businesses/artists
and micro communities.
• In the long run, the project would serve as a spring board to seek
opportunities using the circular principles, apply them to different
professions and jobs, integrating into the community and its habits,
the way they do business and fostering innovation towards circularity.

CUSTOMER/
STAKEHOLDER
RELATIONSHIPS

• Close one-on-one
interpersonal relationship.
• A service for the community
to learn, shift behaviors that
will help environmentally and
economically
• Gather and sort through
waste together with a
common goal.
• A learning place for future
opportunities and innovative
thinking.
• Can bring revenue and
collaborations with local
businesses.
• Creates a space for artist
and designer to collaborate
with young adults in the
community creating a space
to learn and showcase
innovative projects.

CUSTOMER/
STAKEHOLDER
SEGMENTS

Students, family
members, business
organizations, social
organizations, the
community at large.

CHANNELS

• Social Media (free):
Outreach to create awareness.
Showcase products, circular
economy opportunities, and
workshops
• A website for the project to
have a digital platform for
knowledge transfer and
presence, (website updates
and maintenance can be done
by student volunteers).
• Information boards (no cost),
in the local community,
schools, library, supermarkets,
local businesses, etc.

REVENUE STREAMS

• The price and cost to re-desing should be less than new mass-produced
item in the stores.
• You could trade items for example. Clothing that is outgrown or you are
tired of wearing.
• Get credit in a pop-up shop set up by the workshop when you bring in a
certain amount of recyclable goods.
• Beyond just monetary value, you could get access to the workshop, credits for
school and knowledge for innovative new/green deal jobs and opportunities.
• The space could get sponsors from B corporations, and sustainable brands.

The Business Model Canvas and Value Proposition Canvas are business innovation tools developed by Alexander Osterwalder & Yves Pigneur
Biomimicry Canvas is adapted from Business Model Generation and is licensed under the Creative Commons Attribution - Share Alike 3.0 Unported License.26
BIOMIMICRY INSTITUTE | Biomimicry Toolbox, v. 1.0. Biomimicry.org | AskNature.org
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OUTCOME
THE PROJECT OUTCOME

The idea to expose youth to circular concepts with hands-on workshops to experience first-hand CE concepts
with their projects emerged after the survey.
The initial idea would be to have the workshop in an existing space (e.g., school, library, after school
program) that would grant all students and community members easy access and an opportunity for
involvement and interaction. At the same time, the workshop would create awareness for the CE and offer
opportunities to develop skills and collaborate with local designers, businesses, and social organizations.
EMPATHIZE STAGE
Design thinking was used to organize the information from the research which included three 14 to16 year-olds
and surveyed 23 youth (14-17) in different countries.
The three youth participants worked with waste they found in their own homes. They identified opportunities
to use and transform that waste to make something they thought could be useful. All three did it by up-cycling
waste.
From the brief comments received from them—they thought of it as a chore—however, they did invest time
in their projects. This, in combination with the survey, shows that there would be interest in taking it further.
The survey (pg. 3) shows that when asked “What can you do to prevent pollution” all of them said to consume
less, save energy everywhere, and choose products made from recycled materials. When asked if they used or
repaired what they have (pg. 6), 43.5% said sometimes, 47.8% said yes, only 8.7% said no.
Results from the responses to the survey:
• 56.5% did not know what a linear economy is (pg. 6)
• 60.9% had heard about the CE (pg.7).
When asked if they would be interested in learning a new approach to designing and using things that would
benefit the economy, society, and the environment, 73.9% said yes (pg. 7).
When asked if they would get involved in projects at their school to learn how to re-think and re-design the way
we make stuff (pg. 9), 56.5% said yes, and 43.5% said maybe.
All of them (pg. 8) want products designed to last longer, be easily repaired and recycled.
*See appendix for survey analytics (pg. 34)
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OUTCOME
SURVEY QUESTIONS AND ANALYTICS

• To know if they had any knowledge about the linear and circular economy.
• To see what their concerns are in regards to the environment.
• To learn a little about some of their consumption habits.
*See appendix for survey analytics (pg. 34)
TWENTY-THREE PARTICIPANTS: Age group: 14-17.
The youth that could be reached during the pandemic was of a similar economic background and education
and not representative of all sectors of society. The youth wanted to remain anonymous, and only three of the
eight youth in North American asked to engage in a simple project completed prototypes.
COUNTRIES: 8 in the U.S.A. (California, DC, N.Y.C., and Nashville), 4 South America,
9 in the E.U. (Austria, Spain, France, The Netherlands), and 2 in Asia (Tokyo and Hong Kong)
CIRCULAR ECONOMY INFORMATION FOR PARTICIPATING YOUTHS
The information shared was given as an essential background on the CE, to inform and engage the participants.
The communication with the youth participants was not intended to be in the form of a class on CE concepts.
The goal was not to teach but to create awareness and see how interested they would be in a workshop that
would be more structured, accessible, and creative.
A WORKSHOP SPACE IN A HIGH SCHOOL FOR EXPERIENTIAL LEARNING PROGRAMS
TO TRANSITION TO A CIRCULAR ECONOMIC MODEL.

THE WORKSHOPS CAN BE LOCALIZED,
SCALED, AND ARE COST EFFECTIVE

THE WORKSHOPS ARE ADAPTABLE

The solution that emerged is Desirable, Feasible, and Viable.
With slight modifications, they can be scaled, localized and proved to be easily adaptable.
In-person is optimal; however, a hybrid on-line and in-person workshop also has the potential to succeed.
Both models need student and community engagement and support.
FIG. 7 Using Design Thinking: The image shows the value of what is desirable from a human point of view with what is
technologically feasible and economically viable. (Diagram based on IDEO’s Employing Design Thinking).
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OUTCOME
RESOURCES DISTRIBUTED TO THE YOUTH
Information shared to engage participants.27-28
The resources distributed to the youth were adequate; all continued to explore more content on their own.
The information was not hard for them to understand. The pilot would benefit from having more resources
tailored to their age group. They are being created by institutions such as the Ellen MacArthur Foundation,
Unschool, and IDEO, among others. An interesting approach would be to co-create open source content and
share with other youth workshops focused on the CE, creating a worldwide network.
WEBSITE

VIDEO 2

PROJECTS CREATED BY THE YOUTH PARTICIPANTS USING AN ABUNDANT WASTE
STREAM AT THEIR HOME, KEEPING MATERIALS IN USE.
WASTE MATERIAL			

END PRODUCT		

YOUTH REFLECTION

YOUTH #1

“I enjoyed thinking about useful ways to
use the stuff that is considered trash.
I made something that seems useful, but
it will end up in the trash at some point
so is it inevitable? Maybe the bottles and
other things we use everyday should not
be made with materials like plastic that
can’t be destroyed safely.”
YOUTH #2

“I wanted to use cardboard because we
get so many packages delivered now.
They don’t even fit in the recycling bin.
I thought some kind of shelfs to organize
things would be useful. I don’t think they
are strong enough to hold books for
example, but the good thing is I can
replace them easily. The duck tape is
probably a bad idea.”
YOUTH #3

“I think learning how to sew would be fun
and a good skill to have. I could make
more interesting things. Also I think I
would not buy as much if I could make
things that feel and look new and nobody
else has. We always have so much old
clothing around that I could use, even my
dad’s shirts.”
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OUTCOME
INSIGHTS

Inclusive education and increasing awareness has been limited, and it needs to be more comprehensive and
inclusive to all sectors and levels of society.
The International Baccalaureate (I.B.), a non-profit educational foundation that offers international education
programs, collaborates with the Ellen MacArthur Foundation to embed systems thinking and a circular
economy perspective into the I.B. curriculum.29 However, most (I.B.) programs educate disproportionate
numbers of wealthy and high-achieving students.
National Geographic has some excellent initiatives to educate kids on environmental issues30, including the
CE. It is owned by Disney31 and has a broad reach amongst developed countries (you need internet and a
cable subscription to access the channel). A subscription to the magazine (digital and print) is affordable,
provided you have a disposable income. Libraries and schools might have it, but you will need to be
interested to look for it.
Other initiatives, such as the Junkyard Social Club in Boulder, Colorado,32 an affluent community31, seem
like a great place to learn, facilitated by STEM educators. It is a paid service that will not be an option for
low-income children. Global Giving33 had a micro project to teach kids about waste and the CE; they were
given the material to work with from other waste streams, not their own. The idea of encouragement and
empowerment through practice to educate students seems similar, but the project is no longer running.
I would be concerned that they end up working with a waste stream produced by larger companies.
Reuse Renew 202034 is a European project that gives young people and people from disadvantaged groups
entrepreneurial skills are what I envision with younger populations about to enter the workforce, and making
initiatives like these equally accessible to all youth everywhere.
Another key insight from the survey was that younger generations are already interested in new approaches
to benefit society and the environment. From the group surveyed (not representative of all sectors of society),
they were aware of the CE, even without knowledge of the linear economy. Creating prototypes led to some
frustration with the continued use of unsustainable materials for everyday objects (e.g., plastic), excess waste
generated by packaging (e.g., boxes), as well as inspiring learning new skills (e.g., sewing).
Younger generations everywhere are aware of the problems we face and want to be part of solving them.
They take stands on issues; the Youth Strike 4Climate protests inspired by Greta Thunberg is an example.
Nearly 87 % of Gen Zers are worried about the environment and the planet and feel they are the key to
change moving forward.35 On the survey (pg. 5), the majority said they were worried about global warming
and want to do something about it. However, there is also a group of Gen Zers who feel hopeless and
disempowered about the future. Many are also “climate doomers” and have given up hope on climate
change and believe we’ve passed the tipping point.36
The re-up-cycle workshops can create hope for a generation that has the most at stake. Circular Economy
workshops can empower them to use their creativity and ideas. No sophisticated tools are needed to
participate in or start them.
The circular economy is already inspiring young people to work for social good. Creating a space where
they can exchange ideas, learn by doing, and collectively have a voice and contribute to positively solving
problems can keep them engaged and optimistic. Nearly nine-in-10 of Gen Zers are worried about the future;
85% would instead focus on the positive progress we’ve made rather than the negative. 37
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OUTCOME
FUNCTIONALITY

The youth that participated in the pilot workshop all used materials that they had previously considered
waste to create something new. No sophisticated tools would be needed to participate in or start re-up-cycle
workshops. Creating a space where youth can exchange ideas, learn by doing, and collectively have a voice
and contribute to positively solving problems could keep them engaged and optimistic.
Some limitations for the project became apparent, yet they are not a deterrent.
• Funding and resources to set up an infrastructure and space for the workshops will be needed; a physical
location is important. It would be possible to use current building infrastructures within the schools, but the
area would have to be permanent to keep the material in one place. Classroom space tends to be limited in
many public schools. With a permanent location within the school, the workshop has the potential to
generate more interest, involvement, and awareness, expanding the concepts of circularity to several aspects
of the student’s lifestyle (e.g., cafeteria food, general consumption, and sustainable fashion).
• Getting people behind the workshop’s idea and getting people to commit to going and using the facility.
Schools with fewer resources at their disposal may not have the funding necessary. They will need
involvement from the community and local businesses and industries (e.g., entertainment and tech industry)
and government organizations. Areas that typically have the most pollution and waste streams generally are
areas stricken by poverty and affected by many dysfunctional systems.38 They could become part of STEM
programs available in the city; however, these programs also have inequality and inclusion problems..39
• Working against systemic issues to bring in a new system, while extremely beneficial for people and the
environment, could prove difficult. But at the moment (Fall 2020), with the pandemic, people with more
money may be more predisposed to contribute goods rather than just throwing them away and purchasing
new items. The workshops are dependent on a shift in consciousness towards a more sustainable and
connected society.
• Other limitations may be the time and availability of the initial starting members of these workshops.
The effort to distribute information, get stakeholders on board in public school districts, and include
community participation is crucial for the workshops’ success. If there is a lack of interest for members
to contribute and participate, the workshops could fail.

NEXT STEPS
1. The workshop will need to be organized, and structures will need to be set up to run its daily needs. It will
also need to be built from the ground up, including community stakeholders (leaders, creatives, repair
workers as mentors/teachers).
2. Time, outreach, commitment, and resources to gather the support needed to get the workshops going and
accepted in the community through accessible information and awareness campaigns. Informing residents
about their waste generation motivates schools, students, leaders, and policymakers to support these
workshops’ start.
3. More research and understanding of how local small neighborhood collection centers work. These small
centers (physical and with an on-line presence) could be significant in providing up-to-date information
on individual communities’ demands and needs to understand what is going through the waste stream.
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IMPACT

The workshops can help communities identify opportunities to reduce waste, create new green jobs,
stimulate product innovation and contribute positively to a sustainable way of life and human development.
Digitalization and industrial restructuring have led to a change in the job landscape. Covid-19 may have
accelerated this process. Current indications suggest lost jobs may not come back.40 Re-up-cycle workshops
could create green jobs by empowering them to use their own experiences to solve problems.
Providing youth with tools and opportunities to change our current linear system makes them agents of
change41 to transition to a CE. The workshops prepare a generation with a sustainable mindset, making
their neighborhoods and their cities a hub of sustainable development where new business models emerge
along-side new economic thinking and responsible innovation.
Adding the workshops allows youth to self-organize and create a system that can evolve with change by
changing itself. 42 The ideas promoted by the workshop are valid globally. They can be easily localized in
different countries and cities. They adapt to the local resources, limitations, or advantages, not insisting on
a single culture or structure to set up.

LEARNING THAT
TRANSFORMS

LEARNING BY DOING

TRANSITION TO
CE & SUSTAINABLE
DEVELOPMENT

IMPACT

RE-UP-CYCLE
WORKSHOP

YOUTH
COMMUNITY

ADDS NEW WAYS OF
THINKING & SKILLS

BUSINESSES

FIG. 8 Impacts for the transition to a CE
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CONCLUSION

The circular economy will need to have the cultural conditions for it to start and have an effect. Businesses
are beginning to embrace circular practices, but they will need the support of the cities they operate in and
the youth’s creativity in their communities, who will become the future workforce in the CE. Involving
youth in the design thinking process can help communities concretely identify opportunities to reduce and
re-up cycle waste, stimulate product innovation, and contribute positively to a sustainable way of life and
human development. This change begins with actual experiences at the individual level.
• THE YOUTH CAN USE ONE OF MANY ABUNDANT WASTE STREAM TO LEARN ABOUT CE.
a. See what they can create from the waste they produce and collect
b. Participate in the production and design process to obtain first-hand knowledge about the process
of collecting, sorting, designing, and up-cycling materials to something useful to them.
c. Understand the value of waste and the possibilities to re-design with waste and re-think the system.
d. Learn about the circular economy model (e.g., the youth can choose what kind of waste material
they want to work with to keep the material in use).
• THE PROCESS CAN BE SIMPLE, AND IT DOES NOT INVOLVE SPECIALIZED MACHINES.
THROUGH DIRECT ENGAGEMENT AND COLLABORATION, THE WORKSHOPS CAN CHANGE
THE COMMUNITY PERCEPTION OF “WHAT WASTE IS.”
The challenge is to get youth to engage with the material and learn about the CE. Show them the value of
waste and how they can use these waste streams as materials, embracing the idea of “waste = food.” 43
So they start seeing “waste” as a resource in a loop system that can keep materials in use and avoid landfills.
ENVISIONING A NEIGHBORHOOD IN A CITY WITH A CIRCULAR ECONOMY
YOUTH & COMMUNITY PARTICIPATE, COLLABORATE , LEARN
AND BENEFIT FROM THE PROCESS AND THE RE-UP-CYCLING
WORKSHOPS

LOCAL SCHOOL/LIBRARY + REC CENTERS
PROVIDE SPACE FOR THE WORKSHOP
LOCATION THAT IS ACCESSIBLE TO ALL
SECTORS OF SOCIETY EQUALLY.

LOCAL STORES & BUSINESSES

YOUTH, COMMUNITY AND ORGANIZATIONS BENEFIT

SOCIALLY, ENVIRONMENTALLY & ECONOMICALLY

LOCAL STORES OFFER RE-UP-CYCLED
DESIGNS MADE LOCALLY WITH LOCALLY
AVAILABLE WASTE STREAMS.
• Creates awareness on how the CE works and action
in the community with real possibilities of job creation
• Retail partners participate and increase awareness
• Everyone can become part of the process
• Local re-up-cycled designed items, change
the perception of waste and its value, unites the
community and its youth with common goals, creates
jobs and offers a vision for the future and hope

INPUT:

COLLECT
ABUNDANT WASTE
LOCALLY, LEARN
CE PRINCIPLES BY:
RE-UP-CYCLING,
RE-USING,
RECYCLING &
REGENERATING

LOCAL SOCIAL ORGANIZATIONS ENGAGE
AND PARTNER IN THE PROCESS WITH THE
YOUTH ,THEIR SCHOOLS, AND THE COMMUNITY.
• Creating a space that is familiar and accessible
to all to learn about CE.
• Creating new opportunities

• YOUTH ENGAGE & PARTICIPATES IN CO-CREATION AND COLLECTING MATERIAL FROM LOCAL WASTE STREAM.
• LOCAL & SOCIAL ORGANIZATIONS ENGAGE IN THE PROCESS WITH THE YOUTH AND THE COMMUNITY

OUTPUT: • BENEFITS THE COMMUNITY AND THE ENVIRONMENT • CREATES A CIRCULAR ECONOMY
• CREATES CIRCULAR HABITS, ENGAGEMENT AND AWARENESS • CHANGES MINDSETS ABOUT WASTE STREAM USE & VALUE
• REDUCES CONSUMPTION FROM LINEAR TO CIRCULAR AND REGENERATIVE

FIG. 9 Interconnected communities and businesses that are developing innovative products, services, and new systems
that work together, not individually, for a just transition.
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Ensuring a transition of all social sectors will be crucial. It will be of utmost importance that not only the
ones that “can afford” to transition take part in the process. Society will need a young generation that will
embrace the CE, learn with it, and develop with it to become the future workforce in its system.
To empower the youth with new tools and ways of thinking, understanding the linear economy and its failed
approach to using natural resources and consumerism is essential. It will allow them to understand how the
CE is different, how it will benefit their communities, the environment, and what they can do to be part of
it. This knowledge is an essential step for an overall shift in approach and behavior to transition to a new
system. It will require societies to understand the impact of their actions, their interconnectedness to the
environment, and actively engage in change.
An inclusive transition to the circular economy can identify opportunities to reduce the waste that we
generate and, at the same time, stimulate innovation for products, business models, and systems that have
the potential to create new jobs for younger generations. A just transition would allow society to move
away from the current linear economic model and reach the environmental goals for the 2030 Agenda for
the Sustainable Development Goals and climate targets that are set in the 2015 Paris Agreement.44
Industries, their future workforce, and the communities they operate in will need support to transition to a
CE.45 Through knowledge, re-skilling, behavior change, and training; future generations can be empowered
and engaged in this shift. The workshops will provide a space where they can acquire new skills through
experiential learning and connect their actions to their environment with circular economy concepts.
The work on The Business Model Canvas and Value Proposition Canvas shows various opportunities for
new business models. Students graduate with circular economy knowledge and bring new tools and vision
with them as they enter higher education and workspaces in different fields. Creating a future workforce that
envisions different business strategies and directly involves the private sector to innovate, shift, and adopt
new ways of doing things and developing new business models that can create jobs.
Businesses become vital partners and sponsors of young people with knowledge of circular principles
leading to the creation of apprenticeships that can enable them to practice in regulated professions
(e.g., engineering), make use of their strengths and skills, creating jobs and economic opportunities
in the community.
Stakeholder relationships: Common goals and collaboration brings the community together in a mutually
beneficial way, including older generations that can participate and share their knowledge on how to repair
items. In the long run, the workshops could serve as a springboard to seek opportunities using circular
principles, apply them to various professions and jobs, integrate the CE into the communities’ habits and
businesses, fostering circular and sustainable innovation.
The workshops would offer:
• A foundation on CE concepts
• Empowerment of youth with the knowledge needed for the future
• New tools for green jobs and development opportunities with new skills and creativity
• A space to contribute ideas to finding solutions, teaching systems thinking early on
• A space to develop new perspectives and creative ideas, where they feel they are heard
• Possibilities for collaborative problem solving, conversation (how, why, where), and playfulness
• Space where youth can change their outlook and behavior to remain optimistic and resilient
• A way to create and develop partnerships with the community and businesses
The workshops are:
• Cost-effective
• Easy to replicate and localize within different cultures and venues
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APPENDIX
Sustainability: Most often defined as meeting the needs of the present without compromising the ability of future generations to meet theirs.
Pillar of Sustainability: Three main pillars: economic, environmental, and social. These three pillars are informally referred to as people,
planet and profits
Fourth Pillar of Sustainability: Cultural vitality is as essential to a healthy and sustainable society as social equity, environmental responsibility and
economic viability.
Circular Economy (CE, often referred to as “circularity”) is an economic system aimed at eliminating waste and the continual use of
resources. This regenerative approach is in contrast to the traditional linear economy, which has a “take, make, dispose” model of production.
A systemic approach to economic development designed to benefit businesses, society, and the environment.
Global Governance or world governance is a movement towards political cooperation among transnational actors, aimed at negotiating
responses to problems that affect more than one state or region.
Swarm Behaviour: Swarming, is a collective behaviour exhibited by entities, particularly animals, of similar size which aggregate together,
perhaps milling about the same spot, moving en masse, or migrating in some direction. It is a highly interdisciplinary topic. From a more
abstract point of view, swarm behaviour is the collective motion of a large number of self-propelled entities.
Life’s Principles: Design lessons from nature. Based on the recognition that Life on Earth is interconnected and interdependent, and subject to the
same set of operating conditions, Life has evolved a set of strategies that have sustained over 3.8 billion years. (PG. 15)
Design Thinking: Is a design methodology that provides a solution-based approach to solving problems. It’s extremely useful in tackling complex
problems that are ill-defined or unknown, by understanding the human needs involved, by re-framing the problem in human-centric ways, by
creating many ideas in brainstorming sessions, and by adopting a hands-on approach in prototyping and testing.
Systems Thinking: Is an approach to integration that is based on the belief that the component parts of a system will act differently when
isolated from the system’s environment or other parts of the system.
Empathize: Is the first stage of the Design Thinking process. The following stages can be summarized as: Define, Ideate, Prototype and Test.
In the empathize stage, your goal, as a designer, is to gain an empathic understanding of the people you’re designing for and the problem you
are trying to solve.
The Living Principles for Design Framework: Is a catalyst for driving positive cultural change. It distills the four streams of sustainability
—environment, people, economy, and culture—into a road map that is understandable, integrated, and most importantly, actionable.
A Complex Adaptive System (CAS): Is a system in which a perfect understanding of the individual parts does not automatically convey
a perfect understanding of the whole system’s behavior. In complex adaptive systems, the whole is more complex than its parts, and more
complicated and meaningful than the aggregate of its parts.
Biomimicry: Offers an empathetic, interconnected understanding of how life works and ultimately where we fit in. It is a practice that learns
from and mimics the strategies used by species alive today.
Biological Strategy: Is a characteristic, mechanism, or process that an organism or ecosystem exhibits to meet a function.
Bio-inspired Design Strategy: Is a statement and/or sketch that articulates function and mechanism without using biological terms.
The Business Model Canvas and Value Proposition Canvas: Business innovation tools developed by Alexander Osterwalder & Yves Pigneur
and featured in their books Business Model Generation and Value Proposition Design.
Leverage Points: Places within a complex system (a corporation, an economy, a living body, a city, an ecosystem) where a small shift in one
thing can produce big changes in everything.
Developed Country: Is a sovereign state with a developed economy and technologically advanced infrastructure compared to other nations.
Several factors determine whether or not a country is developed, such as the Human Development Index, political stability, gross domestic
product (GDP), industrialization, and freedom. Countries that are not quite yet developed are called developing countries.
2020 MAP: https://worldpopulationreview.com/country-rankings/developed-countries
Experiential Learning: Also known as (EXL) is the process of learning through experience, and is more specifically defined as “learning
through reflection on doing”. Hands-on learning can be a form of experiential learning, but does not necessarily involve students reflecting
on their product.

ANABEL SINN | THESIS | MA IN SUSTAINABLE DESIGN | MINNEAPOLIS COLLEGE OF ART AND DESIGN | FALL 2020		

PG. 33

SURVEY

Thesis Research
23 responses
Publish analytics

How often do you recycle?
23 responses

Always
26.1%

Often
Sometimes
Rarely
Never

39.1%

30.4%
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SURVEY
Is recycling difficult where you live?
Is recycling difficult where you live?
23 responses

23 responses
Yes
Yes
No
No

73.9%
73.9%

26.1%
26.1%

What are some of the things you recycle?
What are some of the things you recycle?
22 responses

22 responses

Plastic and glass bottles and containers
Plastic and glass bottles and containers
Mainly bottles
Mainly bottles
Plastic, glass.
Plastic, glass.
Bottles, milk jugs, metal cans, paper, plastic
Bottles, milk jugs, metal cans, paper, plastic
Plastic bottles
Plastic bottles
Paper or plastic cans
Paper or plastic cans
Glass, cans, plastics up to #2, cardboard, paper,
Glass, cans, plastics up to #2, cardboard, paper,
Magazine s
Magazine s
Cans paper
Cans paper
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SURVEY
What do you think is the most important issue facing the environment?
23 responses
What
do you think is the most important issue facing the environment?
23 responses

Climate change
Climate change
Overpopulation
Overpopulation
Global warming
Global warming
Climate Change
Climate Change
Alternative facts and ignorance
Alternative facts and ignorance
People education because they don’t understand the issue and they use are planet as
trashcan
People education because they don’t understand the issue and they use are planet as
trashcan
Waste
Waste
Pollution, specially air contamination.
Pollution, specially air contamination.
Careless waste affecting all areas of wildlife.
Careless waste affecting all areas of wildlife.

Do you usually drink bottled water, buy inexpensive clothing, use
disposable cups and bags?
Do you usually drink bottled water, buy inexpensive clothing, use
23 responses
disposable
cups and bags?
23 responses
8

8 (34.8%)

8
6
6
4
4
2
2
0

PG.4

0

8 (34.8%)
5 (21.7%)
5 (21.7%)

5 (21.7%)
4 (17.4%)

5 (21.7%)

4 (17.4%)
1 (4.3%)
1
1

2
2

3
3

4
4

5
1 (4.3%)
5
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Are you worried about global warming?
Are you worried about global warming?
23 responses
23 responses
Yes
Yes
No
No
sometimes
sometimes
95.7%
95.7%

Are there people in your country who make their living from picking-up
Are there people in your country who make their living from picking-up
other people's garbage?
other people's garbage?
23 responses
23 responses

17.4%
17.4%

Yes
Yes
No
No
Maybe
Maybe

82.6%
82.6%
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SURVEY
Do you buy used clothing or repair what you have?
23 responses

yes
43.5%

no
sometimes

8.7%

47.8%

Do you know what a linear economy is?
23 responses

Yes
56.5%

No

43.5%
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SURVEY
Would you be interested in learning a new approach to designing and using
things that would benefit the economy, society, and the environment?
23 responses

Yes
No
26.1%

Maybe

73.9%

Have you heard anyone talk about the circular economy?
23 responses

Yes
No
Maybe

60.9%
8.7%

30.4%
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SURVEY
Would you like products to be designed to last longer, be easily repaired
and
recycled?
Would
you like products to be designed to last longer, be easily repaired
recycled?
23and
responses
23 responses
Yes
No
Yes
Maybe
No
Maybe
100%
100%

Do you think the products you buy and use should incorporate recycled
materials
as much
as possible
instead
of raw
Do you think
the products
you
buy and
use materials?
should incorporate recycled
23materials
responses

as much as possible instead of raw materials?

23 responses
Yes

8.7%
91.3%

8.7%

No
Yes
Maybe
No
don't care
Maybe
don't care

91.3%
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SURVEY
To produce less waste do you think we should:
To produce less waste do you think we should:
Column 1
Column 1

20
20
15
15
10
10
5
5
0
0

avoid waste altogether
avoid waste altogether

transform waste into a
transform
waste into a
resource
resource

keep products and
keep products
and
materials
in use longer
materials in use longer

redesign products so
redesign
products
they produce
lessso
they produce
waste less
waste

Would you get involved in projects at your school to learn how to re-think
Would you get involved in projects at your school to learn how to re-think
and re-design the way we make stuff?
and re-design the way we make stuff?
23 responses
23 responses

yes very interested
yes
very interested
not interested

43.5%
43.5%

not
interested
maybe
maybe
don't really care as long as they
don't
really
long as they
look and
docare
whatas
I want
look and do what I want

56.5%
56.5%
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