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From 3R to 10R in Circular Economy 3.0

10th Regional 3R and Circular Economy Forum in Asia and the 
Pacific

Webinar II: 1 December 2020
Indochina Time: 12:30 PM-15:00 PM
Japan Time: 14:30 -17:00 PM
London GMT (UTC): 05:30 AM-8:00 AM
New York Time: 01:30 AM-04:00 AM
India Time (IST): 11:00 AM-13:30 PM
Utrecht CET: 06:30 AM-9:00 AM

Lessons learned from COVID-19 pandemic situation towards building resilient cities (-> SDG 
11)

What can 3R and circular economy offer at local, national and regional level?

Presentation 2: 
New conceptions of circularity by re-organising the 3R’s concept into

waste hierarchy

by Dr. Walter J.V. Vermeulen, Utrecht University, Netherlands (8 min)
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Introducing

Denise Reike

Walter Vermeulen

Sjors Witjes

Available in Open Access: https://doi.org/10.1016/j.resconrec.2017.08.027

https://www.sciencedirect.com/science/article/pii/S0921344920302354
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2010s: Circular Economy: new hype?

“We need to go from linear to circular”

“End the make-take-dispose system”,  . .  .

2012+: Ellen MacArthur Foundation

Ellen MacArthur Foundation, 2013. Towards the 
Circular Economy Vol. 1. J. Ind. Ecol. 1, 4–8. 
doi:10.1162/108819806775545321
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Mainstreamed in EU: Circular Economy

EEA, 2016. Circular economy in Europe Developing the 
knowledge base. Copenhagen. doi:10.2800/51444

European Commission. (2020). Circular Economy Action Plan for 
a cleaner and more competitive Europe. 

2015 Closing the loop - An EU action plan for the 
Circular Economy

2020 new European Commission: 
Circular Economy Action Plan 
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Current full EU picture: 46% circular?
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Current picture: cases of 100% circular?

Campbell-Johnston, K. et al. (2020) ‘How circular is your tyre: Experiences with extended 
producer responsibility from a circular economy perspective’, Journal of Cleaner Production. 
Elsevier Ltd, 270, p. 122042. doi: 10.1016/j.jclepro.2020.122042. OPEN ACCESS

Tyre recycling EPR system in NL: 100% collection - 0% landfilling

https://www.sciencedirect.com/science/article/pii/S0959652620320898
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3 era’s of Circular Economy

Why still say: “We need to go from linear to circular”

Circular Economy 1.0 (1970 – 1990s)
• Away from landfilling: incinerate and first public recycling efforts
• First formulations of waste hierarchies like 3R: reduce, reuse, recycle / Ladder of 

Lansink
• Only output side of value chain oriented: what to do with waste after user phase?

Circular Economy 2.0 (1990’s – 2010)
• Connecting input and output side in eco-efficiency strategies
• Input side: pollution preventions pays, environmental management systems, Design 

for Sustainability; Design for Disassembly, Industrial Ecology, Cradle to cradle etc.
• Output side: extended producer responsibility, eco-industrial parks, industrial 

symbiosis etc.

Circular Economy 3.0 (2010 – now)
• Maximizing Value Retention in age of resource depletion
• Replacing all virgin material inputs by secondary resources
• Relying on new business model incentives

BUT: different speeds in different part of the world

For more details see; Murray et al., 2015;  Blomsma and Brennan, 20117; Calisto Friant et al., 2020
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So: what’s new about CE?

Four decades of experience / many disciplinary inputs:
“Mea culpa: disciplinary cacophony”

2018 article: review of 69 articles 
• Environmental Science  

• Industrial Ecology   

• Ecological/Environmental Economics  

• Reverse Logistics & Closed Loop Supply Chains   

• Recycling & Waste Management

• Product Design & Cleaner Production

• “CE 2010+”  

So: what are 
the imperatives?

The 3Rs?
Reike, D., Vermeulen, W.J.V. & Witjes, S., 2018. The circular economy: New or Refurbished as CE 3.0? 
— Exploring Controversies in the Conceptualization of the Circular Economy through a Focus on History 
and Resource Value Retention Options. Resources, Conservation and Recycling, 135, pp.246–264. 
Available at: https://doi.org/10.1016/j.resconrec.2017.08.027.
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40 years CE = messy use of R‘s in literature
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Value retention options “R” = ?? 

39x R
re-assembly, recapture, reconditioning, recollect, 
recover, recreate, rectify, recycle, redesign, 
redistribute, reduce, re-envision, refit, refurbish, 
refuse, remarket, remanufacture, renovate, repair, 
replacement, reprocess, reproduce, repurpose, 
resale, resell, re-service, restoration, resynthesize, 
rethink, retrieve, retrofit, retrograde, return, reuse, 
reutilise, revenue, reverse and revitalize. 
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Example of confusion around the 
definition of ‘Rs‘

Description ‘re-use’ Author

Re-use as is, directly by consumers (product); 
consumer-to-consumer auctions, like e-bay and 
national equivalents

(Biliteweski, 2012); (Worrell and 
Reuter, 2014)

Second consumer, of a product that hardly needs any 
working, being referred to as ‘as new’  (product)

(Brito and Dekker, 2003)

Reusing with ‘same purpose’ (product) (Bakker et al., 2014; Ghisellini et al., 
2016)

‘without refurbishment’ (product) (Silva et al., 2013); 

re-using parts or components (parts) (Jayal et al., 2010; King et al., 2006; 
Wang and Hsu, 2010; Yan and Feng, 
2014)

‘re-use in fabrication’ (unspecified) (Graedel et al., 2011)

consumers and factory re-use (unspecified) (Kuik et al., 2011)
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From 3R to 10R’s: synthesizing the 
definitions?

R0 à R9: Hierarchy of CE options for
consumers and businesses

R0 = Refuse
R1 = Reduce
R2 = Resell, reuse      
R3 = Repair                
R4 = Refurbish
R5 = Remanufacture
R6 = Re-purpose
R7 = Recycle materials
R8 = Recover energy
R9 = Re-mine

Old version CE 2.0: New synthesis CE 3.0:
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R0­R9: Hierarchy of CE value retention 
    options (RO’s) for consumers
    and businesses 
R0 = Refuse 
R1 = Reduce 
R2 = Resell, reuse      
R3 = Repair                
R4 = Refurbish 

(C = consumer) 
(B = business) 

R5 = Remanufacture 
R6 = Re-purpose 
R7 = Recycle materials 
R8 = Recover energy 
R9 = Re-mine 
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But also: 2 product life cycles

1. produce and use life cycle
2. concept and design life cycle
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Cycle 1: 
Product (produce & use) life cycle 



Copernicus Institute of Sustainable Development17 of 21

Cycle 2: 
Product (concept & design) life cycle 
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Current applications of 10R’s synthesis

New synthesis CE 3.0:

R0 à R9: Hierarchy of CE options for
consumers and businesses

R0 = Refuse
R1 = Reduce
R2 = Resell, reuse      
R3 = Repair                
R4 = Refurbish
R5 = Remanufacture
R6 = Re-purpose
R7 = Recycle materials
R8 = Recover energy
R9 = Re-mine

Companies: search for strategies

Governments: policy development for 
the full spectrum of R - imperatives

Governments: 
policy evaluation and monitoring

Scientists: 
research framework 
& common definitions

NGO’s and consultants: 
support tool for 
awareness raising
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Challenges for CE 3.0

The confusion on CE definitions and business options stems from 
complexity, from various disciplines with own perspectives:

• Can be reduced by using the new common definitions of the 
R- ‘reutilization options’

• Thus create a common ground for scientists, business & governments
• Re-think implications at the various levels of aggregation (macro – meso

– micro)
• Include the forgotten cycles in CE policies … 

• R0, R1, R2: Consumer preferences / Activate shorter loops
• R7: mixed results

• EU South: raise current low recycling to 70-80%
• EU North-West:  from 70-80% further up
• Still to start in global South

• Redesign products: transparant about % use recycled
• R2LDC: deal with leakages to LDCs
• R9: mine old landfills just starting

• …
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Challenges for CE 3.0
The confusion on CE definitions and business options stems from 

complexity, from various disciplines with own perspectives:

• …

• Acknowledge roles of new actors and forms of C2C, B2C and B2B 

collaboration: the shorter and middle long loops

• Go beyond business models ‘religion’ . . . to become transformative and 

to address R0 and R1

BUT still to be stresses: there is diversity in 

worldviews behind it: 

we developed a matrix of 4 typical views:

See Calisto Friant, M. C., Vermeulen, W. J. V and Salomone, R. 

(2020) ‘A Typology of Circular Economy Discourses : Navigating 

the Diverse Visions of Contested Paradigm’, Resources, 
Conservation and Recycling. Elsevier, 161(May), p. 104917.

doi: 10.1016/j.resconrec.2020.104917. OPEN ACCES

https://www.sciencedirect.com/science/article/pii/S0921344920302354
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