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This chapter aims to introduce you to the Circular Economy, 

providing some historical background and useful data to understand 

how this new virtuous model should be the basis for today's society, 

so that current and future generations can still benefit from our 

beautiful Planet.

Are you ready for this journey into sustainability? 

Circular Economy

And Circular Design

Hi! I’m Greenix*
* I am from Sustainova and I 

will guide you on this journey!
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historical context, 
principles and examples. 
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01. According to a report 

produced by the Ellen 

MacArthur Foundation, 

together with the McKinsey 

think tank, and presented at 

the Davos Economic Forum in 

2016.

You may have already heard of the Linear Economy: the 

'take-make-waste' model that has led to the production of so 

many disposable items, so much waste and the conservation of 

very few - if any - raw materials. 

As the term itself suggests, the Linear Economy is based on a 

linear production model characterised by five stages:

01. Raw material extraction 

02. Production of goods or services

03. Distribution

04. Consumption

05. Disposal

This same model inevitably generates waste in a matter of months, 

days or even hours. Waste, after all, is the emblem of the Linear 
Economy: the objects, goods, products and artefacts that we use, 

consume or wear, are designed to last only a short time and soon 

become obsolete. Demand increases, as does production, and 

waste too.

Suffice it to say, 75% of all plastic produced in a year becomes 

waste (although we shouldn’t demonise it, but use it responsibly. 

See the Interactive Books 'Round and About' and 'Wrap It 
Smart' for more information)! 

Forecasts suggest that by 2050 the wieght of plastic in the ocean 

could exceed the weight of fish and that the volume of the 

expected 3.4 billion tonnes of global waste (again by 2050) can 
be imagined in landfills the size of 100 football pitches01. The 

above data was reported in an article (presented at the Davos 

Economic Forum in 2016) by the  Ellen MacArthur Foundation , a 

charity committed to creating a Circular Economy designed to 

eliminate waste and pollution, circulate products and materials, 

and regenerate nature. Scan the QR-Code to the side if you’re 

curious!

Potential waste is everywhere: in the clothes we wear, the cars we 

When you see words like this, 

it means that their meaning 

can be found in the final 

glossaries! 

Scan the QR-Code or click on 

the text to find out where it 

takes you! Maybe to another 

dimension... maybe to 

Sustainova.

Ellen MacArthur Fondation

https://www.ellenmacarthurfoundation.org/
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regularly change, the food we eat, and the products we hardly or 

never use. In general, we could say that the pollution of our planet is 

a constant that characterises the life cycle of the material world 

around us, but it isn’t always immediately obvious. Unfortunately, 

climate change and the associated loss of biodiversity greatly 

affect us all.

In order to understand how the Linear Economy came to be, 

producing such great impact, we need to take a step back and 

introduce some historical background to understand its origins. 

This model of production and consumption can be dated back to 

between the 19th and 20th centuries, a period when 

technological, scientific and thus economic development began to 

emerge in Western countries. 

The objective was clear: people's needs had to be met more and 

more efficiently in terms of both quality and speed. Besides, the 

quantity of goods produced depended on the technologies and raw 

resources used. Value was created by producing and selling as 

many products as possible. 

 A significant example of Linear Economy is so-called Fast Fashion 

- an expression you may have already come across: the origin of 

this concpt may be tracked back to the 19th century following the 

invention of the Jacquard loom02, which in turn enabled a much 

faster production of textiles. The increased availability of cheap 

textiles facilitated the development of the retail model in shopping 

centres, based on a high number of sales of low-priced garments. 

It’s easy to guess who this new model of 'fashion' was intended for 

and what need it satisfied: these clothes were in fact designed for 

middle-class women, not rich enough to go to a dressmaker’s but 

not so poor as to have to make their own clothes. Is this not perhaps 

a need that’s still relevant today?

02. The Jacquard loom is a 

weaving loom capable of 

performing complex designs.
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At the time, actual fast fashion hadn’t yet fully developed (the term 

'fast fashion' as we know it today emerged much later, in the 

mid-20th century, with the rise of ready-to-wear fashion and 

mass-market production), just as the Linear Economy was only in 

its infancy: things began to change following the Second World 
War and the exponential growth of industry and production in the 

part of the world known as the West. 

However, the risks and consequences of the Linear Economy had 

not yet been assessed and unaccounted-for elements' generated 

repercussions that we’re now able to identify, analyse and 

understand. 

In truth, it’s not only today that we’re able to have such a broad view 

of the consequences of the excessive production of goods with a 

'limited life', but already from the first environmentalist currents 

that arose around the 20th century, in conjunction with the 

aforementioned technological development. In fact, this period - 

Image source: The Keel 

Center (1940). 'Women  

sewing at long tables next to 

tall windows in a garment 

factory'. Flickr.
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and especially in western countries (although it would later spread 

to the rest of the world) - saw the emergence of an awareness of 
the fragility of nature in relation to the increasing production of 
goods. The environmentalist currents, therefore, were no more than 

groups dedicated to protecting and preserving nature in the face of 

increasing industrial and economic development. 

Let’s look back at the most important events that led to the birth of 

the environmental movements (just a few lines of history).

In 1896, a young group of German hikers started Wandervögel 
(literally, 'migratory birds'), a movement based on the proposal of a 

simple life in close contact with nature. Their wandering around the 

world and their photographs then led to the spread of the 

movement throughout Europe. This soon clashed with the Second 

World War, when everyone was intent on surviving rather than 

defending nature. The members of the Wandervögel movement, 

however, did not let themselves be discouraged and decided to turn 

their ideals into political actions. 

The environmental movement developed from romantic literature, 

which was full of references to heroes whose wanderings 

characterised their adventures. For these actors, nature plays a 

'consolatory' role from an ever-developing 'bourgeois' world. Over 

time, romanticism 'allowed itself to be joined' by other philosophical 

currents, such as Nietzschean and Steinerian thought, as well as 

pessimism (ring any bells?): all philosophical movements that put 

humanity at the centre. After all, the involvement of a responsible 

humanity is at the heart of environmentalist thinking. 

It’s in the 20th century that all these thoughts start to become more 

and more important, culminating in the 'TINA syndrome': There Is 

No Alternative. There was a perceived need to start implementing 

practices and behaviours designed to avert an impending 

ecological catastrophe. 

This is the period that saw the first publications prompted by a 
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desire to open the public’s eyes to the seriousness of the 

environmental crisis. One of these was Rachel Carson's 'Silent 
Spring' (1962), which contained a direct attack on the chemical 
industry and pesticide production. Sure, public opinion was 

roused, but the use of pesticides remained unchanged. A lost war? 

No! 'Silent Spring' was the first book to suggest how physical 

control should be replaced, where possible, by biological control. 

The list of texts that support environmentalist currents, more from a 

scientific than a philosophical point of view, is extensive - such as 

the 'Report on the Limits to Growth’ published in 1972 (Club di 

Roma), which predicts (based on computerised information) the 

consequences of continued population growth on the planet. But 

what is important to understand is that the Earth is finally beginning 

to acquire value beyond the production of consumer goods. 

Indeed, 1970 was the year the first 'Earth Day' was held: a day to 

celebrate the environment and the preservation of the Earth. More 

on this in the following sections! 



Biodiversity: Biodiversity refers to the variety of living species on 

Earth, including plants, animals, bacteria, and fungi. While Earth's 

biodiversity is so rich that many species have yet to be discovered, 

many species are being threatened with extinction due to human 

activities, putting the Earth's magnificent biodiversity at risk. 

Discards: That which is eliminated after a selection phase because 

it’s considered useless or substandard. 

Disposable: In business parlance, this refers to objects and 

products intended for immediate consumption, which we use once 

and then throw away, such as plastic cups, plates and cutlery.

Life cycle: By 'life cycle' of a product we mean all the phases that 

characterise its useful life, through 5 distinct phases: development, 

market introduction, growth, maturity and decline. This concept 

was developed by the German economist Theodore Levitt, who 

first used the term in an article in the Harvard Business Review in 

1965. 

Obsolete: Appliances or objects that are still in perfect working 

order but are no longer competitive with new models based on 

more advanced ideas or technologies on the market. 

Pollution: Alteration or contamination of any environment or 

medium, whether natural or artificial (water, food, crops, etc.), by 

bacteria or other agents (waste products from industrial plants, 

etc.), resulting from various human or production activities, such as 

to render it harmful to people or nature. 

Raw materials: All those materials derived from the exploitation of 

natural resources and subsequently used for the production of 

other goods through processing and industrial processes in order 

to obtain the desired end product. 

Glossary
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Regenerate: Literally, 'to generate again', to give a second life, to 

reconstitute damaged or lost parts of an organism. 

Take-make-waste: Linear process underpinning the Linear 

Economy based on the extraction of new raw materials, mass 

consumption and the production of waste once the product has 

reached the end of its life. 

Waste: Any substance or object resulting from human activities or 

natural cycles which the holder discards or intends or is required to 

discard. 

Glossary
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Why move to a Circular 
Economy? The consequences
of the Linear Economy.

7

Don't you notice 
anything strange here?
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From the previous section, it’s easy to see that the Linear 
Economy model is no longer sustainable over time. The reasons 

can be summarised in three main points: 

Resource depletion. As mentioned earlier, land, minerals, fresh 

water and all the resources used by the linear production model are 

heavily exploited, so much so that the balance of eco-systems and 

the biodiversity that characterises our planet are at risk. 

Ever-growing demand also requires growing production and thus 

the waste of resources. 

2 August 2023 was declared 'Earth Overshoot Day': in seven 

months, humanity burned through the total amount of natural 

resources the Earth is capable of generating in one year. In the 

remaining five months, therefore, humanity exploited more raw 

materials, water or soil than is available and considered 

'sustainable'. Today, it would take almost two planets to meet 

humanity's annual demand for resources03.

'Earth Overshoot Day' has been calculated since 1971 and takes 

into account a series of data provided by the United Nations: the 

'ecological footprint', i.e. the demand for resources, their 

consumption and greenhouse gas emissions of each country in 
the world, is compared with the 'biological capacity of the 
Earth', represented by the amount of resources and the 'amount' of 

waste it is able to absorb.03

There is, however, good news: compared to 2022, the depletion of 

renewable resources came five days later in 2023. 'Not much but 

positive': there’s still a lot of work to be done, but it’s always good to 

start somewhere. 

Environmental impact. The disposal phase, which is the last stage 

of the Linear Economy, leads to the generation of a very significant 

amount of waste. What’s more, this waste isn’t disposed of properly, 

01

02

03. Source: Global Footprint 

Network.

Good news!

Step by step :)
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nor is it designed to be biodegradable. The waste that we actually 

manage to collect is incinerated or sent to landfill, releasing 

emissions that are harmful to the human population and the 

environment. Climate change and air quality are 'only' the most 

obvious consequences. On the contrary, waste that isn’t collected 

ends up discarded in the environment, generating, for the most 

part, what are called 'microplastics', i.e. plastic elements of 5 mm or 

less in size. Microplastics are also found in our seas, soils, and in 

animals and human beings: indeed, they follow our food chain. 

Again, many 'disposable' goods are produced in less 
economically developed countries, where less environmental 

regulations exist than in the European Union (EU): there is far less 

attention to disposal, pollution and the materials used (such as 

glues, dyes and textiles), plus less attention to the human resources 

involved, both in terms of rights and remuneration: significantly 

lower labour costs and exploitation are the order of the day (along 

with precarious working conditions). The Linear Economy, after 
all, has as much an environmental as a human impact. 

In fact, the EU is making great strides in terms of sustainability, 

significantly developing its regulations to base them increasingly on 

the principles of precaution, prevention and correction of pollution 

damage at the source. 

A watershed date was 1997, the year of the first international 

agreement (the 'Kyoto Protocol') which saw State parties to the 

Protocol commit to targets with the goal of limiting global warming 

of the planet.

Subsequently, in 1998, through the Cardiff European Council, 

environmental concerns were integrated into EU policy (in various 

sectors). 

Another important year is 2019, which is when the Commission 

launched the European Green Deal with the aim of helping to 

make Europe the first climate-neutral continent in the world. Two 

years later (2021), the EU climate law was adopted, committing 
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countries to drastically reducing greenhouse gas emissions (by 

55%) by 2030 - compared to 1990 levels. 

Although not much research has been done on the subject, the 
Circular Economy could also benefit emerging economies - 

which currently don’t even benefit from the Linear Economy if we 

consider that they gain nothing from the extraction and export of 

raw materials to more industrialized countries, but instead 

accumulate large amounts of waste from the latter. 

Indeed, less economically developed countries produce less waste 

than more economically developed countries: according to a 2019 

World Bank Group report entitled 'The Changing Nature of Work', a 

region such as Africa is responsible for only 5% of the world's 

waste, as opposed to high income countries, which produce 

around 50%. 

Obviously, for these countries lacking infrastructure and assets that 

can be recycled, the Circular Economy (the principles of which will 

be outlined in the next section) is based on recycling and repairing 

their few possessions and improving the waste collection systems, 

which are currently highly polluting. 

Economic inefficiency. The Linear Economy model produces as 

much waste as inefficiency, leading to the loss of valuable material 

in production. The same material that the Circular Economy is 

concerned with preserving, reusing and recycling. 

Indeed, if waste is the most explicit representation of the Linear 

Economy, its elimination is one of the central tenets of the Circular 

Economy: the elimination of waste and the circulation of products 

and materials significantly contribute to improving the state of every 

planetary boundary.

03



Economic inefficiency: Economic inefficiency refers to a situation 

where “we could be doing a better job,” i.e., attaining our goals at 

lower cost. It is the opposite of economic efficiency. In the latter 

case, there is no way to do a better job, given the available 

resources and technology..

Environmental impact: Any qualitative or quantitative change to 

the environment, taken as the set of natural resources and related 

human activities, resulting from significant related anthropogenic 

activities.

European Green Deal: A package of policy initiatives that aims to 

set the EU on the path to a green transition, with the ultimate goal of 

achieving climate neutrality by 2050.

Resources: The term used for the materials, tools and knowledge 

needed to meet the basic needs of human life. They’re divided into 

material resources, also called physical resources (water, minerals, 

forests, etc.), and immaterial resources, i.e. those that are intangible 

(culture, human knowledge, etc.). A large part of material resources 

can also be defined as natural resources, in the sense that they’re 

derived from the natural environment and aren’t produced by man. 

Sustainability: Sustainability is linked to sustainable development, 

i.e. "development that meets the needs of present generations 

without compromising the ability of future generations to meet their 

own needs".

 

Glossary

Page

16

From A to Z!



Circular Economy

And Circular Design

Circular Economy

Section 03

Circular Economy: what 
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The definition provided by the United Nations Environment 

Programme (UNEP) in its 2010 Report states that the Circular 

Economy (or Green Economy) is aimed at human and social 

well-being, ensures a significant reduction of environmental risks, 

and invests in economic sectors that build on the Earth's natural 

capital (such as renewable energy, waste management, 

sustainable agriculture, etc.)04.

If we want to define the Circular Economy in simpler terms, we can 

quote the Ellen MacArthur Foundation again, which states that "it is 

an economy designed to regenerate itself". In fact, circular design 

and production ensure the exploitation of existing products and 

natural resources with the aim of extending their life cycle (i.e. 

duration) and reducing the resulting waste. 

While with the Linear Economy, products always have an end, with 

the Circular Economy, products are always 'in circulation', in a 

system designed to guarantee them a second life: after they’ve 

finished serving their purpose in the market, materials are in fact 

recovered, 're-thought' and re-introduced into the economic cycle. 

Residual 

waste

Raw 

Materials Design

Production

Distribution

UseCollection

Recycle

Circular Economy

04. Source: UNEP. (2011). 

Annual Report 2010. United 

Nations Environment 

Programme.

(2010). 'Living Planet Report. 

Biodiversity, biocapacity and 

development'. WWF.

Scheme source: (2023). 

'Circular economy: definition, 

importance and benefits'. 

European Parliament.

3
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The Circular Economy is based on three fundamental principles: 

Eliminating waste and pollution through the use of recyclable and 

biodegradable raw materials and renewable energy. In this way, an 

attempt is made to counteract the 'negative side of the production 

of goods' ('take-make-waste' system), in order to minimise the 

release of greenhouse gases and hazardous substances for the 

protection of air, land, water and all our Planet's resources. 

Keeping products and materials in circulation and therefore in 
use: this means designing a product to last, creating production 

cycles from the waste of 'spent products', also in the form of 

components and raw materials, and sharing resources in order to 

ensure a longer life cycle and maintain the value of materials and 

products. 

Regenerating natural systems: a Circular Economy avoids the 

use of non-renewable resources and preserves renewable ones in 

order to support and favour natural processes and give nature its 

space. 

These three principles can be traced back to the concept of 

environmental sustainability. 

In 1987, the United Nations Commission on Environment and 

Development defined sustainability as: a condition of 
development that ensures that the needs of the present 
generation are met without compromising the ability of future 
generations to meet their own needs. This definition still seems 

very relevant because talking about sustainability means taking a 

360° view that takes into account economic, social and 

environmental factors. 

If you’ve had a chance to look at the 2030 Agenda for Sustainable 
Development (a plan of action for people, planet and prosperity, 

whose QR-Code you’ll find to the side), you’ll have already noticed 

how much the 17 Sustainable Development Goals (SDGs) have to 

01

02

03

Scan the QR-Code or click on 

the text!

2030 Agenda

https://sdgs.un.org/goals
https://sdgs.un

.org/goals
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do with the concept of the Circular Economy. 

Recent studies have shown that the strongest links between 

Circular Economy practices and the SDG targets are found in SDG 

6 (Clean Water and Sanitation), SDG 7 (Affordable and Clean 

Energy), SDG 8 (Decent Work and Economic Growth), SDG 12 

(Responsible Consumption and Production) and SDG 15 (Life on 

Land)05. 

Indeed, the principles outlined above are not meant to be thought of 

as something far removed from us: they’re elements that we can 
address and respond to individually in order to generate 
collective change. 

In our own small way, we can introduce the words re-use, recycling, 

upcycling, re-furbishing, sharing and leasing not only into our 

vocabulary but also into our actions, not letting ourselves be 

tempted by a 'throwaway' world taught to always find new fashions 

and technologies. By respecting the principles of the Circular 

Economy and translating them into concrete behaviour, we can 

help to bring about a change that means moving forward. 

Our platform includes the Interactive Book 'Round and About', 
designed to give you some tips and guidelines for taking 

sustainable actions in your daily life: have a look!

 

In the meantime, we refer you to the Ellen MacArthur Foundation, 

containing (among many other things) some case studies and 

examples of circularity and sustainability applied to different fields. 

One of the many case studies presented is the following, which we 

want to leave with you to show that, even on a large scale, the 

Circular Economy is not a utopia. 

05. Source: Van Kruchten, S., 

& van Eijk, F. (2020). 'Circular 

Economy & SDGs. How 

circular economy practices 

help to achieve the 

Sustainable Development 

Golas’. The Netherlands 

Enterprise Agency.
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Looking for a real case study?
Here it is!  Scan the QR code 

and find out! 

Best practice



Biodegradable: Substance or product that can undergo biological 

degradation or biodegradation, i.e. that can decompose naturally 

through the enzymatic action of microorganisms and bacteria and 

that of sunlight or other natural atmospheric agents. The material 

undergoing biodegradation breaks down into simpler substances, 

such as carbon dioxide, water, mineral salts, etc., and is absorbed 

by the soil. 

Enzymes, in particular, are natural proteins that can accelerate and 

promote certain reactions.

Greenhouse gases: Greenhouse gases are defined as gases in 

the atmosphere that affect the earth's energy balance. These gases 

generate the so-called greenhouse effect. The main greenhouse 

gases, carbon dioxide (CO2), methane and nitrous oxide, are 

naturally present in the atmosphere in limited concentrations. 

However, anthropogenic sources have significantly increased their 

presence since the beginning of the last century. 

Greenhouse effect: The greenhouse effect is a natural process 

that significantly determines the Earth's temperature. However, 

since the beginning of industrialisation, the release of greenhouse 

gases into the atmosphere by human processes has drastically 

intensified the natural greenhouse effect. 

Renewable energies: Renewable energy sources are energy 

sources that aren’t subject to depletion because they’re naturally 

replenished on a human timescale by physical processes. The main 

sources of renewable energy are solar energy, wind energy, 

hydropower, geothermal energy, biomass energy, and marine 

energy.

'Spent products'/Depleted products: Products that have been 

consumed or reduced to virtually nothing by their use for certain 

purposes or needs. 

Glossary
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Sustainable agriculture: The term refers to agriculture that 

respects natural resources, that does not use pollutants so as not 

to upset the environmental balance and "that meets society’s food 

and textile needs in the present without compromising the ability of 

future generations to meet their own needs". This type of 

agriculture is the complete opposite to intensive farming.

Waste management: Pursuant to Article 183 (paragraph 1, letter n) 

of Italian Legislative Decree 152/06, waste management refers to all 

those operations that must be carried out to 'manage' waste, i.e. 

“the collection, transport, recovery and disposal of waste, including 

the control of said operations and work following the closure of 

disposal sites, as well as operations carried out as traders or 

brokers”. 

Glossary
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Second World
War

period of widespread LE.

Waste: the 
consequence

1970: 1st Earth Day.

TINA syndrome.

1. Eliminating 
waste and 
pollution 

Scan the QR-Code for a useful 
video pill to review the topics!

It will take you just 1 minute: what are you waiting for?

3. Regenerating
natural systems

2. Keeping...
'in circulation'

Three principles of the CE.

Time to take stock



Circular Economy

And Circular Design

Page

25

Section 02
Global Footprint Network.

Frost R., (3 August 2023). 'Earth Overshoot Day: since 2 August, 

the Earth has exhausted its renewable natural resources'. EuroNews.

Le Moigne R., (16 August 2021). 'How developing countries can 

benefit from the Circular Economy'. Renewable Matter.

(2019). 'The Changing Nature of Work'. World Bank

Section 03
'What is a Circular Economy?'. Ellen MacArthur Fondation. 

(2010). 'Living Planet Report. Biodiversity, biocapacity and 

development'. WWF.

European Parliament. (2023). ‘Circular economy: definition, 

importance and benefits.’

References 

website

website

website

website

website

.pdf file

website

https://www.footprintnetwork.org/ 

https://www
.euronews.c

om/green/2024
/08/01/earth

-overshoot-d
ay-humanity-burns-

through-pla
nets-yearly-r

esources-by
-2-august

h
t
t
p

s
:h

t
t
p

s
:/

/
w

w

w

.r
e

n
e

w

a
b

le
m

a
t
t
e

r
.e

u
/
e

n

https://www.worldbank.org/en/publication/wdr2019

https://www.ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview 

chrome-extension:
//efaidnbmnnnibpcajpc

glcle�ndmkaj/https://a
wsassets.pan

da.org/down
loads/lpr201

0.pdf

https://w
ww.euro

parl.euro
pa.eu/to

pics/en/a
rticle/201

51201ST
O05603/

circular-e
conomy-de�nit

ion-importance
-and-ben

e�ts


	Section 1
	Section 2
	Section 3

	Section 1: 
	Section 2: 
	Section 3: 
	Parola glossario 2: 
	Definizione 2: 
	Esc 2: 
	Parola glossario 3: 
	Definizione 3: 
	Esc 3: 
	Parola glossario 4: 
	Definizione 4: 
	Esc 4: 
	Parola glossario 5: 
	Definizione 5: 
	Esc 5: 
	Parola glossario 6: 
	Definizione 6: 
	Esc 6: 
	Parola glossario 7: 
	Definizione 7: 
	Esc 7: 
	Parola glossario 8: 
	Definizione 8: 
	Esc 8: 
	Parola glossario 9: 
	Definizione 9: 
	Esc 9: 
	Parola glossario 10: 
	Definizione 10: 
	Esc 10: 
	Parola glossario 11: 
	Definizione 11: 
	Esc 11: 
	Parola glossario 13: 
	Definizione 13: 
	Esc 13: 
	Parola glossario 14: 
	Definizione 14: 
	Esc 14: 
	Parola glossario 12: 
	Definizione 12: 
	Esc 12: 
	Parola glossario 15: 
	Definizione 15: 
	Esc 15: 
	Parola glossario 19: 
	Definizione 19: 
	Parola glossario 20: 
	Definizione 20: 
	Esc 20: 
	Parola glossario 21: 
	Definizione 21: 
	Esc 21: 
	Parola glossario 16: 
	Definizione 16: 
	Esc 16: 
	Parola glossario 17: 
	Definizione 17: 
	Esc 17: 
	Parola glossario 18: 
	Definizione 18: 
	Esc 18: 


