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Recycling rates in the Nlds & EU27

Nids| EU27
Packaging!!) 78%| 68%

E-Waste(2) 42%| 39%
Vehicles(3 87%| 88%
Construction & demolition® 100%| 87%

(1) https://ec.europa.eu/eurostat/databrowser/view/ten00063/default/table?lang=en

(2) https://ec.europa.eu/eurostat/databrowser/view/t2020 rt130/default/table?lang=en

(3) Reuse & recycling; https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do

(4) Recovery; https://ec.europa.eu/eurostat/databrowser/view/cei wm040/default/table?lang=en
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Focus Dutch circular economy policy

Reducing natural (abiotic) resources use

a linear to a circular economy

( reSO u rces ¢ m ate ri a IS) o Linear economy Circular economy

Natural resources

With the aim to: L
- Increase natural resource supply security

- Reduce environmental pressures
- Create socio-economic value



Circular economy — Dutch policy plan
‘A circular economy in the Nlds by 2050’

From a linear to a circular economy

Linear economy
Natural resources

Mon-renewable
resources

Renewable

resgurce

Landfill
and incinerate

Circular economy
Matural resources

Objectives for abiotic resources
- 2030: 50% less than 2014
- 2050: Fully circular

Non-renewable
FEs0Urges

Renewable
resaurce

Landfll
and incinerate

Transition towards a circular economy

Lower ones Circularity strategies Higher ones

Remanu-

Recover Recycle  Repurpose Refurbish

facture

Repair Re-use  Reduce  Rethink  Refuse 15" & 3r9 strategic pathway

Substitution of abiotic by sustainably extracted and generally availbale resources 2" strategic pathway

Source: PBL 2006



Circularity ladder & innovations

Circularity strategies within the production chain, in order of priority

Circular economy Strategies

A Make product redundant by
abandoning its function or by

Ro Refuse  gffering the same function with a
radically different product

Product functions central: [ (% hovgh g produe o
. Cieiatty use and R1 Rethink by putting multi-functional '
manufacture products on the market)

Innovations
in core
technology

Innovations
in product

Increase efficiency in product

| don’t need a drill. s Redues | [Himorlaroy

L design
2 resources and materials
I n eEd a h O I e N the Wwa | I Re-use by another consumer of
discarded product which is still in Innovations
R3 Re-Use  good condition and fulfils its N revanle
Rule of thumb: Ghgibal fenetion model
Higher level of Repair and maintenance of
circularity = Rq Repair defective product so it can be el
fewer natural used with its original function Socio-
resources and less Etbed institutional
environmental AL . change
lifespan of . Restore an old product and bring
pressure product and Rs Refurbish up to date
its parts
Use parts of discarded product in
R6 ]E{ecrgwanu- a new product with the same
acture  fynction
RenT Use discarded product or its parts
Ry Oge in a new product with a different
2 function
Process materials to obtain the
R8 Recycle  same (high grade) or lower (low
Useful grade) quality
application
of materials o A e
ncineration of materials wit 1o:;
Rg Recover energy recovery 5
Linear economy B

Source: RLI 2015; edited by PBL www.pbl.nl


http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwja6pLjrNbdAhXLOSwKHRDqDxoQjRx6BAgBEAU&url=http://www.pbl.nl/en/infographic/circularity-strategies-within-the-production-chain-in-order-of-priority&psig=AOvVaw2j03uwoGHkywSZTEc5IWCR&ust=1537971570520703

R-ladder with CE-strategies

L I Innovation in
» Product design

R1. Forgoing certain R1. Refuse : Ted:lnnlnm'
products or using them and Rethink « Business model

maore intensively

Rz. Manufacturing
products more

efficiently or making
them more efficient

R3. Product reuse

touse
Rg. Repair and
R3. Reuse reuse of product
R4. Repair and parts
Refurbish
Rs. Processing
and recydling of
R6. Recovering energy R6. Recover resources

from materials

Source: PBL



Circular economy

Resource management & waste management

Circular economy Strategies
A Make product redundant by
abandoning its function or by
Ro Refuse  offering the same function with a
radically different product
Increasing szrter Make product use more intensive
: ; product A (e.g. through sharing products, or
Gcganity, useand  R1 Rethink {5, vine multi-functional
manufacture products on the market)
Increase efficiency in product
R> Red manufacture or use by
2 Reduce  consuming fewer natural
resources and materials
Re-use by another consumer of =
discarded product which is still in
R3 Re-use o504 condition and fulfils its
Roleof thirB: original function
Higher level of Repai ;
) pair and maintenance of =
circularity = Rq Repair defective product so it can be Preve ntl on
fewer natural used with its original function
resources and less Extand
environmental =XUR
lifespan of . Restore an old product and bring
pressure productand RS Refurbish % date — Reuse
its parts
Use parts of discarded product in
R6 ?ertnanu- a new product with the same X
acture — fynction Recychng
Repur- Use discarded product or its parts
R7 p oge in a new product with a different 2 XS
e Incineration
—
Process materials to obtain the
R8 Recycle  same (high grade) or lower (low
Useful grade) quality -51-
application Siai=anaaaiaid
of materials . § . :
Rg Recover Incineration of materials with

energy recovery
Linear economy

Source: RLI 2015; edited by PBL



Circular economy & other policies

Circular economy policy primarily builds on:

- ‘From waste to resources’ (VANG) programme
(taking waste policy to next step)

- ‘Green growth’ (GG) programme
(transition from fossil to biobased resources)

Links with (amongst others):
- Environmental policies (including climate change)
- Food & agricultural production
- Economy & finances




Circular activities in the Nlds— 1

Circular economy activities per municipality, 2018

All priority themes

Number of activities

5o or less
51 =250

251~ 500

501 - 1000

1000 Or more

Source: PBL



Circular activities in the Nls — 2

Biomass & food
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Plastics

Aantal activiteiten
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Manufacturing
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Circular activities in the Nils —3

Refuse and rethink (R1) |

a0 Refuse and rethink (R1) . |
Reduce (Rz2) | Reduce (R2) .
Reuse (R3) [I] Reuse (3) |1

Repair and refurbish (Ra) - -

Repair and refurbish (Ra) . I
Recyde(Rs]l I

Recover (R6) I 98 % Recover (R6) | =
60 80 o 200 400

o 20 ao

boo Boo 1000
thousand activities
Source: PBL

initiatives

Priority theme
Il 'nnovative initiatives B Biomass and food Bl rlastics

Il Construction Il Manufacturing
Consumer goods

Common circular activities

Source: PBL



Some innovative examples

e offer modular headphones
as a service. Why as a service?

Well, to provide our customers
with worry-free enjoyment of
their headphones. Moreover,

itenables us to develop y 'A certain amount of good quality foo;i . i
headphones that break less 2 B is being wasted, each year. A large \ '
often and can be repaired 7 A 3 share of this food cannot be sold, \s,
more easily, and so that we e = . b it consists of undersized or

can reclaim and recycle them. > 7N R = Y| misshapen fruits and vegetables, heels >

We firmly believe that this . : ¥ andstalks. ‘The Surplus Food Factory

is the new way of product — = v (De Verspillingsfabriek) ‘rescues’ a share

” - ;

development. VR . ). of this fresh produce and turns it into

Marrit van Nattern, Gerrard Street soups and sauces, which are prepared
by people with a distance to the Iahg'
market. Because also talent l;

#

Source; PBL




Transition to circular economy

Share*

in society

Stabilize

Establisheo
linear
system

Bron: Drift zo17; bewerking PBL

Emerging
circular

Formative phase Growth phase



Dutch monitoring framework

Policy assessment framework for measuring the progress of the transition towards a circular economy

Efficiency

Transition process Effects
Activities Achievements - Resource use
- Environmental
Input: Throughput: Output: Outcome: pressures

Results of the Effect results?

activities?

- Socio-economic
gain

Who, when,
what, how?

Actors, technology,
funding?

pbl.nl

Approach Implementation Policy results Policy effects

Effectiveness

Proposed policy During policy process Finalised policy
(ex ante) (ex durante) (ex post)

Transition towards a circular economy

Source: Netherlands Court of Audit 2005; edited by PBL



Proposed monitoring structure

All

indicators,
in principle,
.‘ﬁ' are based on [F€:-
.4?’ (generic) ERGIEIi-
; Qb product
~

<

%
e
&
& %
o Z
Q Dashboard Dashboard A
R (generic) (generic) Q.
S 2
2
&
Product-specific Product-specific
To be measured at the level of:
Products Priorities e

[l

Source: PBL



Adjustments to halving target

Final aim is lower environmental impact in supply
chain & lower supply risk for critical materials

Need for specifying targets:

* Per materials based on criticality, environmental
impact & economic value

* Per transition agenda & materials
* Relating to input, use & output

(Kishna et al., 2019)



Circularity actions in policy plan

Refuse en rethink (R1)

2016 (Rijksbrede programma)
2018 (Transitieagenda's)
Reduce (R2) |
(=

B 2019 (Uitvoeringsprogramma CE)
Reuse (R3)

Repair en refurbish (Rg)

Recycle (Rs)

Recover (R6)

pbl.nl

50 60

acties
Bron: RIVM 2020



Potential to avoid CO, by

circular procurement

kiloton CO.-eq per jaar
8

Office furniture

° Refurbishing  Life time

extension
B Aanbestedingen in 2017 - 2018

Potentieel

B Alle aanbestedingen 10% refurbished

Alle aanbestedingen met levensduur-
verlengende maatregelen

Bron: RIVM 2020

kiloton CO,-eq per jaar

qoo
Roads
300
200
100
Recycled Life time
extension

B Aanbestedingenin 2017 - 2018

Potentieel

Alle aanbestedingen met levensduur-
verlengende maatregelen

B Alle aanbestedingen 50% gerecycled materiaal in toplaag



Material flows in Dutch economy

In 10° kg Re-exEort

> Energetic
N use Losses
R 76 128

=

Domestic

extraction
4 116
== Biomass
Fossils Added to stock Stocks are

== Metals €d to StoCcks

; all products
== |Minerals in 2016 @ usep longer

than a year

Bron: CBS 2019



Info-lacks for policy-making

Use o

Re-export secondar
In 10° kg 145 R
economical
ort sector Export

ocesseo 354
metals
454

'

_“

Energetic

Impo} use Losses
was 128
47 7

=

Domestic
extraction

e 116

g 52 Quality &

% quantlty of
material

== Biomass outflows

B Fosslls Added to stocks STOCKs are

== Metals ed to stocks t Reuse of

== Minerals in 2016 aseproorlljce?' products &

than a year materials

Bron: CBS 2019



Leveringsrisico (exclusief risico’s door energietransitie)

Critical materials

Relation supply risk Dominating countries 2010-2014
& added value

Elektronische
® producten

.Transportmiddelen

Hoog
Elektrische
.producten
.Basnsmetaal
Raffina- Textielen
derijen  lederwaren
@
Laag ae @

-~

Bron: TNO 2015

Metaalwaren

Rubber en
kunststof

Bouw-
materialen

Hout en papier
=) pap

5

Overige
industrie
3

Machinebouw
®

Rusland
Palladium 46%

Vs Frankrijk
Beryllium go% Hafnium “43% Turkik
Helium 73% Bora: 38%
Dem. Rep. Congo Thailand
Kobalt 64% Natuurlijk rubber 32%
Rwanda
Tantalum 3%
Brazilié
Niobium 90% =
Zuid-Afrika z
Iridium 85% .
Platina 70% China
Rhodium 83% Antimonium  87%
Rutenium 93% Bariet 44%
Bismuut 82%
Fluorspar 64%
Gallium 73%
Germanium 67%
Indium 57%
Magnesium 87%
MNatuurlijk grafiet 60%
Fosfaaterts 44%
Fosfor 58%
Scandium 66%
Silicium 6%
Wolfraam B84%
Vanadium 53%
Zeldzame
aardmetalen  a5%
Chemie en
Landbouw _ fijnchemie =
en visserii.. W P Delfstoffen-  —
. oegmgsmidaeien ‘wmnmg =
10 15 20

Toegevoegde waarde (miljard euro)



Material in electronic products

-

Overige metalen

B Cooling
B Monitors
B Lightning

Bron: CML/CBS zo0z20

Neodymium _
Zilver _
Tantalium -
indium Il

Praseocdymium l

Dysprosium I

pbl.nl

6o 8o o 20 40

miljoen kg

Big devices (excluding solar panels)
B Small domestic devices
Small ICT & telephone devices

kobalt

60 8o
duizend kg



Suggested
indicators
for
measuring
transition
process

Source: PBL

Means
(input)

Activities
(throughput)

Achievements
(output)

Core
achievements
(core output)

Capacity (able to)

Permission (allowed to)

Motivation (want to)

All the indicators below are measured in three sub-classes
(see Figure 2.2 for an explanation of the R numbers):
Ro-Rz2: smarter product use and manufacture
R3-R7: Extend lifespan of product and its parts

For increasing circular knowledge

and expertise, e.g.:

- Number of circular economy
researchers (in FTE)

- Investmentin research (in euros)

- Circular courses

Related to knowledge and

expertise, e.g.:

- Number of circular innovation
projects

- Share of circular projects in total
number of innovation projects

- Number of network meetings for
circular projects

Knowledge- and expertise-related

activities, e.g.:

- Number of publications

- Number of patents (technology,
product design)

- Number of new revenue models

- Number of new circular products

- Share of circular products in total
number of products

- Number of circular start-ups

R8-Rg: Useful application of materials

For developing circular regulations

and change ‘linear’ regulations, e.g.:

- Number of circular policy advisers
{in FTE)

- Number of circular advisers in
branch organisations (in FTE)

Related to developing circular and

changing ‘linear’ regulations, e.g.:

- Policy process for new circular
laws and regulations

- Negotiations for circular standards

New and changed regulations that

permit circular initiatives, e.g.:

- Number of legal and regulatory
barriers to the circular economy
removed

- Description of new standards and
regulations

For developing circular visions and

transition agendas, e.g.:

- Number of people actively
working on this (in FTE)

Related to increasing motivation for

the circular economy, e.g.:

- Number of vision-forming
meetings

- Number of awareness campaigns

- Description of awareness
campaigns

- Development of new laws and
regulations that discourage linear
practices (e.g. resource tax, public
circular procurement, resource
passport)

Results of activities that increase

motivation for circular economy, e.g.:

- Number and description of vision
documents

- Number of circular economy
media reports

- Consumer perception of circular
economy

- Market volume of public circular
procurement

- Number and description of
new laws and regulations that
discourage linear practices (e.g.
resource tax, public circular
procurement, resource passport)

Circularity strategies (see Fig. 2.2; realisation of first and third strategic objectives)

&

substitution (first and third strategic objectives)



Example of results

Share of Dutch bio-based patents, 2008 - 2013

Average
|
goed |
materials :
1
|

Fermentation

Bio-gassing/
pyrolysis

Catalysis and
fermentation

Waste incineration
and other

i

o
—_
[\

3 q 5 6
% of global patents, per category

Source: RVO

pbl.nl



Circular economy
& energy transition

* 40% of Dutch fossil energy carriers for materials & products
~ 31% Direct fossil-use (feedstock & process energy)
~ 9% Indirect fossil-use (energy for energy)
~ ..% Abroad for Dutch production

* 55-77 % of CO, for materials & products in the Nlds

~  19% Direct from production & manufacture
~ 24-30% Direct & further up-/downstreams in the Nlds
~ 31-47% Abroad for Dutch production

(source Drissen & Vollebergh, 2018)



Some conclusions

 Circular economy is more than recycling

* Circular economy: Resource management (incl. waste
management)

e Dutch ambition: 50% resource use in 2030, fully circular in 2050

* Presently 85.000 circular activities in the Nlds
> 85% Repair activities
~ 2% Innovative activities (recycling dominant)

* Large overlap between circular economy & energy transition

* Monitoring progress towards circular economy :
 Effect indicators: Partly available (‘classical’ indicators)
* Transition process: Novel, to be further elaborated
Baseline 2014 and results 201672019 available



Some recommendations

- Keep CE-policy distinct from other policy areas
(though obvious overlaps exist)

- Move beyond recycling to higher circularity
strategies

- Use creativity from stakeholders
(though be aware of strategic behavior)

- Consolidate enthusiasm of stakeholders,
celebrate steps forward
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Thanks for your attention !

José Potting

EnviroSpotting
Info@EnviroSpotting.nl
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