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The economic system is embedded in the Planetary Boundaries 

Source : Rockström & al. (2009) Source : Steffens & al. (2015) Source : Persson & al. (2015)



Circles of     
Sustainability

Adapted for 
Circular Economy

Strong
Sustainability



The circular economy, flows explain us how our economies work

The EU also receives waste from outside the EU. The
largest volume of waste was imported from the UK,
amounting to 4.0 million tonnes in 2019. This is a
decrease of almost 12% compared to 2018, to the
lowest level since recording began in 2004

Turkey is the leading destination for EU
waste exports (11.4 tonnes in 2019): three
times more than in 2004. EU exports from
China have fallen from 10.1 million tonnes in
2009 to 1.2 million tonnes in 2019.

Logistics adjust to geopolitical issues Logistics and waste volume 



TOILE MAKER
Mapping the actors and the flows

Energy Toile 

Food Toile 
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Simple Linear Complex Linear

Complex Recursive

Reproduce

The Three
Stages of 
Circular
Economy

The circular
economy remains

linear
1992 – 2010

(efficiency principle)

The circular economy
is becoming more 
complex but is still

very linear 2010 - 2020 
(Principle of resilience)

The circular economy is becoming
more complex, with dynamics that
are becoming more emancipated

Principles of proximity and cooperation

Loops are integrated
different supply chains : 

Logistics is crucial 

Food Waste à Energy
PET from Textile à Tires

Tires à Sports Field 
Glass à Sand 
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Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0 Industry 5.0 Industry 6.0

Mechanization 
and 

standardization 
of work. 

Performance 
focus on human 

productivity.
Introduction of 

steam in the 
mechanization 

of work

Introduction of 
electricity in the 

various 
production 

processes. Use 
of assembly 

lines. No 
discontinuities 

in the 
production

Introduction of 
computer and 
automation to 

rule the 
industrial 
process.

Use of robots in 
the production 
(linear program 

managed by 
human)

This is the era of 
Cyber Physical 
Systems (CPS) 

which comprises 
of smart 

machines, 
storage systems 
and production 
facilities capable 
of autonomousl

y exchange 
information, 

triggering 
actions and 
control each 

other 
independently.

Willingness to 
reinject human 

beings into industrial 
production: this is 

the current 
worldwide trend, 

with the creation of 
intelligent factories, 
the development of 
the IoT ("Internet of 

Things") and 
collaborative 

industries.

To involve industry to 
strong sustainabiity

Sustainability is 
implemented on the 5 
economic functions: 

extraction, production, 
exchange, consumption, 

and waste.

System Dynamics is 
used to open the loops 

and create global 
scenarios of circular 

economy  

Circular economy is 
focused on the 7Rs


