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Nature is the ultimate zero-waste 
environment. In fact, in nature, there is no 

such thing as waste. Everything is in a cycle. 
By contrast, many of our human-designed 

systems and products have been made in a 
linear model – and the end of the 

line is the dump.

(Rob Greenfield)

Module 2

CIRCULAR CITY
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2. INTRODUCTION

Cities are producing an estimated 2 billion tons of municipal solid waste, which is projected to 

increase to 3.4 billion by the year 2050 due to urbanization and economic growth (UN Habitat, 

2021). The improvement of waste management is considered an essential lever in making cities 

more sustainable and, as such, mentioned as a subgoal of SDG11: “By 2030, reduce the adverse 

per capita environmental impact of cities, (…) by paying special attention to (…) municipal and oth-

er waste management” (United Nations).

What if cities were to engage in a paradigm shift inspired by nature, where nothing is ‘wasted’. 

A lot can be done to minimize the share of things that fall out of the cycle as actual waste. The 

legislative side can enforce measures that substantially reduce waste, like incentive regional 

production,  higher packaging standards or better waste management. 

But there are also a lot of bottom-up approaches that can help individuals drastically reduce 

household waste. The 4R framework is a helpful guide to reconsidering one’s own behaviour and 

contributing to a circular city. 

What are the 4 Rs? 

 Reduce           Reuse           Repair           Recycle

In the light of a sustainable city, not only environmentally but also socially sustainable, it is im-

portant to point out that applying the 4 Rs will eventually successfully reduce waste. It also pre-

serves our natural resources, and it will, too, as we will point out in the following chapters, pro-

duce a lot of additional value between neighbours, generations or people with different financial 
resources and therefore create a supportive network within the city. 

In recent years, cities worldwide have been eager to adopt circular economy principles and 

practices as opposed to conventional linear economies that have contributed majorly to the 

exploitation of natural resources and the climate crises. What is a circular economy? As UNIDO, 

the United Nations Industrial Development Organization, puts it: “The circular economy is a new 

way of creating value, and ultimately prosperity. It works by extending product lifespan through 

improved design and servicing, and relocating waste from the end of the supply chain to the be-

ginning – in effect, using resources more efÏciently by using them over and over, not only once” 
(UNIDO).
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In this understanding of urbanism, circularity is the engine of all transactions and interactions “as 

a comprehensive modus operandi” (CITIES Foundation, 2018) for the sustainable city.

As a bottom-up approach, the circular city is an optimal concept to engage students as they can 

participate in all R’s with their own behaviour and actions, but also serve as multipliers in their 

personal environment. 
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2.1 REDUCE – LESS IS MORE

In the light of the climate crises, we have come to realize that the consumeristic lifestyle, with all 

its promises of satisfaction, status and comfort, comes at a high price for our society. While hav-

ing detrimental effects caused by inhuman production conditions, unfair distribution of work and 
a huge negative environmental impact, it can’t even keep its promise of bringing well-being and 

happiness to the consumer. Part of consumerism is to invoke new desires with every purchase 

to keep consumption going. To young people, this can cause social anxiety, and there is a risk of 

solely defining one’s identity through what you own, building self-worth on the accumulation of 
goods. 

By encouraging students to apply critical thinking towards the omnipresent consumerism, young 

people become aware of their everyday decisions that can have a significant impact when met 
more consciously. 

Particularly through fast fashion, the topic of over-consumption is central to young people and 

can, therefore be easily brought on school agendas (Chang, 2017, link to Further Exploration 1). 

At the same time, a transformation in consumer behaviour can have a direct impact when widely 

spread, as the fashion industry is the second largest industrial polluter, responsible for 10% of 

global carbon emissions and nearly 20% of wastewater (Ro, 2022).

Another great starting point to raise awareness in children on the power of reducing is food 

packaging, which is literally an everyday issue. Low-waste-living means rethinking what we buy 

and how we store and transport it. And this can start with students’ packed school lunches. 

This approach of micro-sustainability, where small decisions for the better are valued and mul-

tiplied in the community, is the cornerstone of creating a sustainability mindset within students. 

Credit: Freepik.com 

CONNECTED TOPICS IN CURRICULUM

SUBJECT: Science lessons / STEM, learning area “My body and my health”

• Healthy food 

• Our healthy breakfast 

SUBJECT: Science lessons / STEM, learning area “Work and consumption” /”A product of our 

country”:

• Production processes

• Selection criteria for purchase (benefits of the product, longevity, global transport routes, waste 
avoidance, ecological aspect, fair trade)

• Desires, needs and their fulfilment - building reflective and self-regulated consumer behaviour
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2.2 REUSE – SAVE IT FROM THE DUMP

As the accumulation of individual possessions has long been an indicator of wealth and pros-

perity, buying habits were practised and are difÏcult to change. What do we do with the stuff we 
already own but don’t use? The worst that can happen with something that was produced with 

valuable resources, bought from someone’s budget, and finally stored at someone’s home is to 
end up in the trash bin. How can we give a second (third, or fourth…) life to the things that are in 

the world, especially if they are hard or even impossible to recycle? 

For many household items, a sharing infrastructure (link to module 1) is a solution to bring un-

used goods back into the game. The Buy-Nothing Movement (The Story of Stuff, 2022, link to 
Further Exploration 3) explores this potential by establishing a gift economy that is trying to radi-

cally reduce consumption by bringing unused clothes, electronic devices, books, toys and even 

food to the people who still have use for it, often supported by neighbourhood apps or social 

media apps.

As reuse is the skill to turn trash into new resources, this principle can be applied to almost ev-

erything. A lot of things are considered single-use only and seem destined for the dump, like 

packaging or technical or building materials. Increasing their lifespan saves resources, and in 

the school context, this can range from reusing tetra packages for upcycling projects to building 

playgrounds from reclaimed material (Playground Ideas, link to Further Exploration 2). It is im-

portant to consider, though, that upcycling projects should not incentivise buying products that 

would not have been bought otherwise for the purpose of upcycling. When choosing upcycling 

activities, get inspired by the resources available to you and ensure that acquisition and pro-

cessing don’t require extra energy and resources. At the same time, the created product should 

itself be suitable for further reuse or at least recycling.

Playground at Ruben Centre Playground in Uganda from reclaimed material. 
Credit: PlaygroundIdeas.org
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CONNECTED TOPICS IN CURRICULUM

SUBJECT: Art, Learning Area “Physical-Spatial Design”

• Experimenting with found materials or objects

• Exploring indoor and outdoor spaces and their function and experiencing their atmosphere

• Designing interior and exterior spaces

• Designing objects of daily use

• Form and function of the built environment: architecture

SUBJECT: Science lessons / STEM, learning area “My body and my health”

• Healthy food 

• Our healthy breakfast 

SUBJECT: Science lessons / STEM, learning area “Plants and animals”

• Origin and cultivation of crop plants

• use and preparation for delicious meals

When done right, the concept of reuse has the potential to circulate much further and reach 

much bigger scales. Regarding the sustainable city, architects explore how to use reclaimed 

building materials for new structures, making a statement on the currently still resource-inten-

sive building practices and environmentally harmful demolition procedures (Overstreet, 2020). 

These practices show that the concept of reuse brings about additional benefits that cannot 
be underestimated. On the one hand, the reuse of material makes resources accessible to all. 

For upcycling projects, this means that everyone can produce beautiful and functional things 

with no (or hardly any) financial input. Making their room, home, street, school or neighbourhood 
more attractive and, therefore, liveable is no question of budget.

The other benefit lies in the potential of limitations for the creation of art. Creativity often flour-
ishes where resources are limited. Where artists face limits, unconventional solutions are found, 

applying creative thought and innovative techniques.

The circular city can enhance a reuse attitude among their citizens by establishing networks to 

bring materials that would be thrown away to where the demand for reuse is. Here the circular 

city is crossing paths with the concept of the sharing city, and a joint infrastructure can yield 

synergies.

Playground at Ruben Centre Playground in Uganda from reclaimed material. 
Credit: PlaygroundIdeas.org
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CONNECTED TOPICS IN CURRICULUM

SUBJECT: Handicrafts, learning areas “Discovering technology in everyday life”, “Handling 

materials and tools”, “Maintaining and caring for technical objects”

2.3 REPAIR – HOLD ON TO YOUR TREASURES

Keeping goods in the cycle of use and reuse 

as long as possible is the objective of the 4Rs; 

as such, repair is an important step towards 

achieving this. Repair has been an indispens-

able cultural technology in past pre-global-

ised societies as production was costly, effort-
ful and resource-intensive. As a cornerstone 

for strengthening a circular economy today, 

the consumer’s attitude towards repair is key 

and was therefore analysed by the European 

Commission in the report Behavioural Study on 

Consumers’ Engagement in the Circular Econ-

omy (LE Europe et al., 2018). The study unveiled 

that consumers tend to have a high opinion of 

reparability while not behaving accordingly. In 

order to close “the gap between willingness 

to engage and actual engagement”, the study 

gathers suggestions for future policy actions, 

among them making repair easier, e.g. through 

regulation for replaceability of components or 

by better labelling of reparability and durability. 

As with other circular economy aspects, grass-

roots initiatives are the forerunners of these 

endeavours, showing that independence from 

corporations being reluctant to a circular econ-

omy can be achieved through community-driv-

en solutions. The Repair Café movement is a 

network of free meeting places where people 

will find tools and materials to help them make 
any necessary repairs (Repair Café, 2023). 

These initiatives bring great opportunities for 

intergenerational and intercultural learning, as 

repair skills differ according to where, when and 
how you grew up (link to Sharing Skills, mod-

ule 1). Especially for the elderly, these kinds of 

institutions provide a source of self-esteem 

and appreciation. The value is equally high for 

young people learning from others, as repair 

skills foster a general understanding of the 

world around them and can strengthen their 

sense of self-efÏcacy.

Intergenerational learning in a repair café in a daycare centre in VG Nieder-Olm, Germany. 
Source: https://repaircafe-vg-nieder-olm.de/ 
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2.4 RECYCLING: DOING IT RIGHT!

Even though the proportion of waste that is recycled is increasing in the EU countries as well as 

in Serbia and North Macedonia, the rate of progress is slowing down with major setbacks due to 

the COVID-19 pandemic (Ebner and Iacovidou, 2021).

In the EU, the overall recycling rate has stagnated since 2014 at around 48%, leaving more than 

half of the waste not recycled and therefore ending up in landfills or in the dump. Recycling is 
defined as “any recovery operation by which waste materials are reprocessed into products, 
materials or substances whether for the original or other purposes” (EU Science Hub). Most re-

cycling procedures, though, are very energy-intense and should only be the last option if reuse 

or repair are not feasible.

If something is fed into the recycling system, it is important to do it right. There are some simple 

rules that apply, wherever you are living: 

• Do the separating right according to the rules in your country

• Food or liquids don’t belong in the recycle bin

• Avoid composite materials or take them apart before recycling

• Bring hazardous waste (medication, electronics, batteries, contaminants) to dedicated 

  collection points

• When recycling paper, separate staples or plastic tape from it

• Remove caps from bottles and jars

• Rinse aluminium and steel cans to make them easier to process

Kokoza o.p.s., the project of community composting in Prague.
Credit: https://kokoza.cz/

https://kokoza.cz/
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Doing the recycling right is absolutely crucial for keeping the system effective, and this is actu-

ally something that can be trained from a very young age, as it is a hands-on, tactile, everyday 

activity. 

Next to separating trash the right way and collecting hazardous waste (safely) like electronics or 

batteries, dealing with organic waste is a practice that can be experienced by students vividly, 

as they can witness the complete cycle from waste to valuable resource in the form of compost 

within just one year. 

The thought of circularity is actually something that can be grasped from a very young age, e.g. 

by the example of processes in nature. Schools can support this by providing the right infra-

structure for doing so and fostering a sustainability mindset through their teaching, actions and 

values. 

Similarly, as with sharing (link to sharing in the community), community-driven solutions can 

unfold the potential of composting beyond the action radius of single households. For example, 

Czech NGO Kokoza (https://kokoza.cz/) is setting up composting bins in various neighbour-

hoods in Prague to have the citizens participate in and actually benefit from composting. With 
educational events, displays, community gardening and online tools, the neighbourhood con-

nects over their contribution to the community compost. 

As with all practices of the circular city, recycling can generate community and a shared green 

attitude that can motivate individuals to show engagement in making their city more sustainable. 

CONNECTED TOPICS IN CURRICULUM

SUBJECT: Science lessons / STEM, Learning Area “Environmental problem: waste” 

• Waste reduction (waste avoidance, waste separation)

• Waste recovery (reuse, recycling)

SUBJECT: Science lessons / STEM, Learning area “Encounters with plants and animals”

• Importance of the soil (microorganisms, humus formation, compost)

SUBJECT: Art, Learning Area “Physical-Spatial Design”

• Experimenting with found materials or objects

• Designing objects of daily use

Kokoza o.p.s., the project of community composting in Prague.
Credit: https://kokoza.cz/

https://kokoza.cz/
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VISIONARY BOX

Restlos – Workshop Space for Environmental Education and Upcycling

Restlos (=leaving no rest/residue) is a material treasure trove, workshop space and environ-

mental education project for all ages. The Restlos workshop space is a collection point for 

materials of all kinds, provides access to tools and equipment for craft projects and repair 

work and is a venue for educational events on resource-effective lifestyles. 

In our times, when everything is consumed and disposed of quickly and in large quantities, 

we need to refocus on the value of our resources and materials and how we deal with them. 

How can existing materials be used sustainably? How can they be creatively and beneficial-
ly repurposed and recycled? 

Dealing with these materials, reusing them and thus reducing waste strengthens environ-

mental awareness and critical thinking playfully - and quite incidentally, unique toys, indi-

vidual gifts or unusual home accessories are created.

https://www.muetterzentrum-leipzig.de/projekt/restlos/

Restlos workshop

Credit: https://www.muetterzentrum-leipzig.de/projekt/restlos/

Leipzig in Germany

https://www.muetterzentrum-leipzig.de/projekt/restlos/ 
https://www.muetterzentrum-leipzig.de/projekt/restlos/ 
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FURTHER EXPLORATION

This 6-minute TED-Ed video demonstrates the life cy-

cle of a T-shirt for a young audience. It shows all the ex-

ternalities that the consumption and production of 

fast fashion entail in the example of a simple t-shirt.                                                                                                                                         

Chang, A. (2017, September 5). The life cycle of a T-shirt. 

YouTube. https://www.youtube.com/watch?v=BiSYoeqb_VY

Playground Ideas is a global non-profit organisation advo-

cating for the value of play for quality education and childhood development. They bring play-

ground ideas to low-budget communities. With free registration on their website, users are pro-

vided with manuals on how to build with reclaimed materials, but also plenty of other resources 

that support play. 

Playground Ideas. (2023). http://www.playgroundideas.org/

The Story of Stuff is an organisation and online community exploring the crises caused by a linear 
materials economy in a reality of finite resources. The organisation creates animated and docu-

mentary videos exploring how consumerism and the climate crises are interconnected, some of 

them suitable for younger audiences. For an introduction, watch: The Story of Stuff. (2009b, April 
22). The story of stuff. YouTube. https://www.youtube.com/watch?v=9GorqroigqM  For a portrait 
of the Buy-Nothing Movement, watch:                                                                                   The Story 

of Stuff. (2022, December 21). Imagining an economy where you don’t have to buy anything. You-

Tube. https://www.youtube.com/watch?v=kOskoCh8KXU

The Wasted City is a best practices collection and toolkit for circular city practices. It explores 

how circularity can be a new standard in city-making with case studies from all over the world. 

Miazzo, F., Comeau, M., & Hajer, M. (2017). The Wasted City Approach to Circular City Making. 

Cities Foundation. 

Zero Waste Kids by environmental activist and adventurer Robert Greenfield is a handbook with 
activities for children to understand their waste footprint and practical tips on making a positive 

impact.  Greenfield, R. (2022). Zero waste kids. Quarry Books. 

German Resource: 

Deselaers, Kristina (n.d.). RepairKids. Reparatur im Bildungskonzept. Praxisleitfaden für ein Mod-

ellprojekt.

https://www.reparatur-initiativen.de/files/kcfinder/posts/4403/files/RepairKidsManual.pdf                                                                                         

https://www.youtube.com/watch?v=BiSYoeqb_VY 
http://www.playgroundideas.org/ 
https://www.youtube.com/watch?v=kOskoCh8KXU 
https://www.reparatur-initiativen.de/files/kcfinder/posts/4403/files/RepairKidsManual.pdf 
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CONNECTED ACTIVITIES

2.1 Overripe is Super Tasty

2.2 Wax Food Wraps

2.3 Making Paper from Paper Scraps

2.4 Botanical Dyeing

2.5 Furoshiki

2.6 Denim Feather Decoration

2.7 Rain Boot Garden 

2.8 Playground from Reuse Material

2.9 Inclusive Playground from Reuse Material

2.10 Intercultural Playground from Reuse Material

2.11 Learners’ Space from Reuse Material

2.12 Recycling Station

2.13 Recycling Station for Groups with Learners with Impaired Mobility

2.14 Recycling Station for Groups with Learners with Visual Impairment

2.15 Multi-Lingual Recycling Station        

2.16 Collection Spot for Hazardous Waste

2.17 Audit your Trash

2.18 Display your Trash

2.19 Repair Café

2.20 Repair Café Visit
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