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After attending this lecture, you should be able to 
understand:

• The meaning of a linear economy.

• The meaning of circular economy.

• The potential benefits of the circular economy.

• The challenges related to the circular economy.

• The ReSOLVE model for managing circular business.

• To critically relate theory and practice.

Learning Objectives



What does the notion of a ‘circular 
economy’ mean to you? And why?



“The goods of today are the resources 
of tomorrow at the resource prices of 
yesterday” (Stahel, 2016)



The cake model



What's the use of a cake?



What are the main challenges of the 
current linear pattern of production 

and consumption?



The main challenge



Economic thoughts:
20th versus              21st century 

Change de Goal



Economic thoughts:
20th versus              21st century 

See de big picture



Focus on collectivity

Economic thoughts:
20th versus              21st century 



Consider the complexity

Economic thoughts:
20th versus              21st century 



Economic thoughts:
20th versus              21st century 

Design to distribute



Regenerative design

Economic thoughts:
20th versus              21st century 



Eliminate growth addiction

Economic thoughts:
20th versus              21st century 



Economy evolution



1) Extraction industries extract natural resources.

2) Manufacturers process natural resources into 
products and packaging.

3) Retailers sell the products.

4) Consumers (we) buy the products.

5) When we’re finished with them, we put these 
materials into the trash.

6) Through our tax (council tax), we then pay to have 
the government to send our unwanted products and 
packaging to a landfill or waste incinerator.

Linear economy

“Take, Make, Waste” system of production and consumption:



• “A linear economy flows like a river”, turning natural resources into 
products for sale through a series of steps. 

• At the point of sale, ownership, legal responsibilities and waste 
management pass to the buyer (who is now owner and user – “we”). The 
owner decides the future of the products. 

• The linear economy is driven by 'bigger-better-faster-safer' syndrome.

• The linear economy is associated with a variety of externalities, waste 
and inefficiencies. 

“Linear economy is like a river” 
(Stahel, 2016)

Linear economy





Consequences for the society:
high hidden cost



Consequences for the society:
commodities price 

increasingly unattractive to economic growth



Consequences for the society:
future with impossibilities



Consequences for the society:
inefficiency and external costs



The Circular Economy: 
The End of Linear Economy



More information in www.advancesincleanerproduction.net



• A 'circular economy' would turn goods that are at the end of their life into 
resources for others, closing loops in industrial ecosystems and minimizing 
waste 

• The circular economy is defined as an economy that provides multiple value-creation 
mechanisms which are decoupled from the consumption of finite resources 

Circular economy



“A circular economy is like a lake” 
(Stahel, 2016)

Circular-economy business models fall in two groups:

Reduce, Reuse, Recycle, Recover: Reduce and reuse what you can, 
recycle what cannot be reused, repair what is broken, remanufacture what 
cannot be repaired.

Servicizing: as services through rent, lease and share business models. The 
manufacturer retains ownership of the product and its embodied resources 
and thus carries the responsibility for the costs of risks and waste. In addition 
to design and reuse, the performance economy focuses on solutions instead 
of products. 





What is the relation between circular 
economy and ecological systems?







Value creation and the circular economy 



What are the potential benefits of 
a circular economy?



Circular economy can generate a variety of benefits
for nations and companies

Circular economy: 
potential benefits



If you were a sustainability manager, which strategies of 
circular economy you would implement in a water 

purifier company and in a mall with a big  food waste? 

Talk to your colleague about this 



Circularity strategies in order of priority



For more than 10 years, the company leased “filtered water” to homes and offices 
across the country. 

The company converted a linear process – selling more filters – in a circular process –
renting filtered water. 

As a result, it changed its product line so that it lasted more and became easier to 
maintain, since responsibility for its proper functioning became the company’s, and not 
the customer’s anymore. 

Circular economy: 
re-think the business model

Brazil has exemplary solutions: Brastemp’s water service

This is a example of 
circular economy

as a business model.



EXAMPLE: BRASTEMP WATER PURIFIER
• Business - The Brastemp water purifier has a product-service 

system model, and is the result of a long innovation process 
which began in 2001 – business model based on product rental.

• Profit - Currently represents one of the most profitable areas in 
the company; it is a source of pride and an example for new 
projects to follow.

• Sustainability – Brastemp is responsible for the product’s 
entire life cycle, from production to responsible disposal of its 
components. The purifier is 97% recyclable and recycled.

• Convenience – Installation services, maintenance and refill 
exchanges are included. Every 6 months Brastemp contacts the 
client and schedules a visit; the client does not have to do 
anything. There is much more practicality and attentiveness.

Circular economy: 
Business model



Circular economy:
Management of food waste

Numbers

Stores 340
Area 164,734 m²
Parking capacity 3,500 cars
Movie theater 9
Movement 20 millions of people/yr

EXAMPLE: ElDorado Mall



Shopping Eldorado Waste - Daily Numbers

10,000 meals served
1 ton of organic waste
1 ton of organic compost produced
5,000 liters of reused waste water

“Since the approval of the Solid Waste Act in 2010, we have been looking for a 
solution to the 30 tons produced monthly by nearly 70 food stores,” says Sergio 
Nagai, the mall's superintendent.

The plan foresees goals and deadlines for the project stages - 2020 is the deadline to 
reach zero waste in the operation of the mall.

Circular economy: 
Zero waste

EXAMPLE: ElDorado Mall





Circular economy: 
Value creation

EXAMPLE: ElDorado Mall Visits:
One time per week or virtual visit by Google Street View
or using reality 3D



What is the ReSOLVE model for 
creating circular business models?



Managing circular business: “ReSOLVE”(*) model

(*) Ellen MacArthur Foundation 







What are the potential dilemmas and 
limitations of a circular economy?



Benefits versus Dilemmas

• Our society recognises “ownership”, “possession”. Is there a place for 
“disownership”?

• Effects of new business models

http://www.resilience.org/



Limitations of the 
circular economy





Economy is growing faster than the parent system







Four typology of rebound, describing the nature and scope of the effect: 

(1) direct rebound, which is the immediate increase in consumer demand attributed to 
lower prices from increased efficiency;

(2) secondary effects, which are the increases in demand of other goods attributed to 
consumers spending some of the energy savings elsewhere; 

(3) economy-wide effects, which refer to larger, largely unpredictable effects that 
increased efficiency has on prices and demand of other goods; and 

(4) transformational effects, referring to the potential of energy efficiency increases to 
change consumer preferences, societal institutions, technological advances, regulation, 
or other large-scale effects.

Originally, rebound referred to production-side efficiency improvements that lowered 
production costs and therefore prices, but has been expanded to include efficiency 
upgrades by the end-use consumer.

Rebound typology







• The paper shows that an open economy should take its trade relations with other 
countries into account when developing a domestic Circular Economy policy and 
assessing the impacts from Circular Economy activities either domestic or abroad.

• For open economies, new Circular Economy activities (domestic or abroad) will 

create winners and losers both domestically and abroad. 

• To make a better assessment of the macro Circular Economy potential it is 
recommended to develop more dynamic models, avoid double counting and can take 
rebound effects into account.

• A generic challenge remains to accurately estimate the new Circular Economy
activity (investments, running costs, competitivity, jobs generated, GHG emissions 
generated), whereas it is easier to estimate what existing economic activity may be 
substituted.

Circular economy in open economies 









Who is in charge? 
We need circularity strategies



Linear Economy

Negative Outcomes

Circular Economy

Reduce, Reuse, Recycle, 
Recover Servicizing

ReSOLVE model

Map of key-concepts

Challenges



Which statement do you identify with the most?



Planned obsolescence



Access over ownership



A circular economy as part of a worldview



The social dimensions



Efficiency and effectiveness



Closing the loop



Logistics in a circular economy



Design from waste(*)

(*) regarding design initiatives that use waste materials and transform these into new designer products



The role of digital technology



Recycling
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