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Circularity strategies within the production chain, in order of priority

Circular economy Strategies
A
Ro Refuse
Increasing Sm?jrtetr
. o (6] .
circularity ﬁ;eaurfd R1 Rethink
manufacture
R2 Reduce
R3 Re-use
Rule of thumb:
Higher level of
circularity = Ra Repair
fewer natural
resources and less
environmental Iifi)s(tzr;dof
pressure prodL[J)ctand Rs Refurbish
its parts
Remanu-
= facture
Repur-
R7 pose
R8 Recycle
Useful
application
of materials
Rg Recover

Linear economy

Source: RLI 2015; edited by PBL

Make product redundant by
abandoning its function or by
offering the same function with a
radically different product

Make product use more intensive
(e.g. through sharing products, or
by putting multi-functional
products on the market)

Increase efficiency in product
manufacture or use by
consuming fewer natural
resources and materials

Re-use by another consumer of
discarded product which is still in
good condition and fulfils its
original function

Repair and maintenance of
defective product so it can be
used with its original function

Restore an old product and bring
it up to date

Use parts of discarded product in
a new product with the same
function

Use discarded product or its parts
in a new product with a different
function

Process materials to obtain the
same (high grade) or lower (low
grade) quality

Incineration of materials with
energy recovery

Innovations
in core
technology

Innovations
in product
design

Innovations
NEENE
model

Socio-
institutional
change

pbl.nl

www.pbl.nl






R-ladder met strategieén van circulariteit

b | Innovatie in
Vermindering (narrow) * Productontwerp
R1. Afzien van R1. Refuse : T_ecl:lnolog|e
producten of producten en rethink * Businessmodel

intensiever gebruiken

Rz. Producten Rz. Reduce R3. Hergebruik

efficiénter fabriceren S
of efficiénter maken  Substitutie

in het gebruik

Rg4. Reparatie en
R3. Reuse hergebruik van

. Rq. Repair en productonderdelen
GEbel k remanufacturing

Rs. Recycling

Verlies tegengaan (close)

Rs. Verwerken en
hergebruiken van

R6. Energie terugwinnen R6. Recover materialen

uit materialen

Verlenging gebruiksduur (slow)

Bron: PBL

https://www.pbl.nl/publicaties/integrale-circulaire-economie-rapportage-2021



Cascading materials to and
from other production chains
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BOUWPROCES

1. REFUSE

© 0 6

Initiatief / Ontwerp Realisatie Gebruik / Exploitatie Herontwikkeling / Sloop

i

2. REDUCE 3. REDESIGN 4. RE-USE 5. REPAIR 6. RENOVATE

=

Weigeren/voorkomen Gebruik minder Herontwerp met Product Onderhoud en Verleng levensduur - -
gebruik grondstoffen oog op circulariteit hergebruik reparatie gebouw door renovatie Herontwikkeling Sloop Afval storten
t Materiaalstroom
8. RE-PURPOSE
v
O
o) 7. REMANUFACTURE Product hergebruik 9. RECYCLE
o met ander doel
o
.
I_
Q
a
Nieuw product Verwerking en
8 van tweedehands 10. RECOVER hergebruik materialen
o
Eerienamadiiobi Hoog niveau Laag niveau
8 )

https://www.rockwool.com/be-nl/advies-en-inspiratie/kennisverdieping/circulariteit/niveaus-van-circulariteit/
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Figure 1.1: Global material production by mass from 1950 to 2015, indexed to 1970. Plastics data (exclud-
ing synthetic fibres) derived from PlasticsEurope (2016, 2013). Exponential trend for 1970-2015 shown. Oth-
er data derived from US Geological Survey, UN FAO, and World Aluminum Association (Worrell et al., 2016).
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MATERIAL INPUT
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Milieu-impact

Virgin

™ Energieverbruik

Recycled
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Milieu-impact
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Uitdaging:

Dat wat nu vrijkomt verwerken
met duurzame energie

En zo dat het materialen vermijdt met hoge milieu-impact.
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Circularity strategies within the production chain, in order of priority

Circular economy Strategies
A
Ro Refuse
Increasing Sm?jrtetr
. o (6] .
circularity ﬁ;eaurfd R1 Rethink
manufacture
R2 Reduce
R3 Re-use
Rule of thumb:
Higher level of
circularity = Ra Repair
fewer natural
resources and less
environmental Iifi)s(tzr;dof
pressure prodL[J)ctand Rs Refurbish
its parts
Remanu-
= facture
Repur-
R7 pose
R8 Recycle
Useful
application
of materials
Rg Recover

Linear economy

Source: RLI 2015; edited by PBL

Make product redundant by
abandoning its function or by
offering the same function with a
radically different product

Make product use more intensive
(e.g. through sharing products, or
by putting multi-functional
products on the market)

Increase efficiency in product
manufacture or use by
consuming fewer natural
resources and materials

Re-use by another consumer of
discarded product which is still in
good condition and fulfils its
original function

Repair and maintenance of
defective product so it can be
used with its original function

Restore an old product and bring
it up to date

Use parts of discarded product in
a new product with the same
function

Use discarded product or its parts
in a new product with a different
function

Process materials to obtain the
same (high grade) or lower (low
grade) quality

Incineration of materials with
energy recovery

Innovations
in core
technology

Innovations
in product
design

Innovations
NEENE
model

Socio-
institutional
change

pbl.nl

www.pbl.nl



Niet produceren = directe milieuwinst
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Hergebruikspercentage: 70-90%
Functionele levensduur: 95-190 jaar

Weg 6m breed, 1km lang, 80% hergebruik:
4 220 ton CO, vermeden




Vermeden impact bij 75x gebruik: 40 tot 140 kg CO,-eq.
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4. RE-USE 3. REDESIGN

23 Bron: Kaley Overstreet. "Giving Demolished Building Materials a New Life through Recycling " 17 Jul 2020. ArchDaily. Accessed 13 Nov 2023. A

<https://www.archdaily.com/943293/giving-demolished-building-materials-a-new-life-through-recycling> ISSN 0719-8884



R-ladder met strategieén van circulariteit

| Innovatie in

+ Productontwerp
+ Technologie

« Businessmodel

Vermindering (narrow)

* Welke kansen zie je?
R1. Afzien van Ri1. Refuse
e Wat heb je nod]g? producten of producten en rethink

intensiever gebruiken
Verlenging gebruiksduur (slow)

Ra. l:’"roducten. Rz. Reduce R3. Hergebruik
efficiénter fabriceren ¢, i oo van een product

of efficiénter maken
in het gebruik

Rg4. Reparatie en
hergebruik van
productonderdelen

. R4. Repairen
GEbFUlk remanufacturing

Rs. Recycling

Verlies tegengaan (close)

Rs. Verwerken en
hergebruiken van

R6. Energie terugwinnen materialen

uit materialen

R6. Recover
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