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CIRCULAR ECONOMY - an industrial system that is restorative by design

Increasingly powered by
renewable energy

@ ’ Mining/materials manufacturing

Parts manufacturer

Biochemical l ‘

feedstock Product manufacturer

Vool

Service provider

irg/collection’

Biological cycles Technical cycles

Restoration Biosphere Recycle

Refurbish/
remahufacture

Reusg/redistripute
Cascades @ Mainterjance

Biogas

A.naerqbic
dlgestloq/ Collect|on Collection
composting “
Extraction of .._--' "-,.-::,
biochemical .= Energy recovery

feedstock?

.."A ‘ A"'. Leakage to be minimised

Landfill

1 Hunting and fishing

2 Can take both post-harvest and post-consumer waste as an input

SOURCE: Ellen MacArthur Foundation -

Adapted from the Cradle to Cradle Design Protocol by Braungart & McDonough

@ ELLEN MACARTHUR FOUNDATION
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A European citizen opens on average 7

pieces of packaging a day.

This adds up to 157 kilo packaging waste
per person per year.

% of the total household

Which is almost 40
waste.
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The Circular Economy for packaging
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Circular Economy Package ‘Closing the loop’
e Stimulates a circular economy
* More than packaging alone

* Acircular model in which materials stay in the loop

* Materials keep their value ClRCUk

* Combine sustainability and economic growth
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Circular economy package and packaging

New goals for 2030

Recycling — 80%

Landfill = max 10%
Reduce food waste with - 50%
Ecodesign

Plastic strategy

European goals European goals Goals 2015 | Recycled in
31-12-2025 31-12-2030 The 2015in The
Netherlands @ Netherlands
Plastics 55% 55% 45% 51%
Wood 60% 75% 31% 45%
Metal 75% 85% 85% 95%
Aluminium* 75% 85%
Glass 75% 85% 90% 83%
Paper/cardboard ' 75% 85% 75% 85%

© Copyright 2017 | KIDV
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Dutch ambitions

* A Circular Economy in the Netherlands by 2050
*  The government-wide program for a circular economy
* National raw materials agreement

* Priorities —agenda’s
*  Biomass and food
* Plastics
*  The manufacturing industry

* Construction sector

*  Consumer goods

© Copyright 2017 | KIDV 21-6-2017
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Definition of circular economy
A circular economy is an

* economic system which

* preserves the value or arises by

* reusing products and raw materials and

minimalize the destroying of resources.

Bron: PBL 2016
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Circularity strategies
within the production
chain

More circularity =
less raw materials and
less environmental impact.

Circular economy
A

Increasing

circularity

Rule of thumb:
Higher level of
circularity =

fewer natural
resources and less
environmental

pressure

Linear economy

Strategies
Ro Refuse
Smarter
roduct
ﬂseand R1 Rethink
manufacture
Rz Reduce
R3 Re-use
Rg Repair
Extend
lifespan of )
productand RS Refurbish
its parts
Remanu-
R6 facture
R7 Repurpose
R8 Recycle
Useful
application
of materials
Rg Recover

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 partsin 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

pbl.nl

Innovations
in product
design

Innovations
MEEIE
model

Socio-

institutional
change
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No more landfill

* Banning landfill
enhances
recycling

e Nl started in the
mid ‘90’s

In general, countries with landfill ban achieve higher recycling rates

Switzerland
Austria
Netherlands
Germany
Sweden
L b ourg
Denmark
Belgium
Nomway
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Ireland
Finland
Estonia

Slovenia
France
Portugal
Italy

UK
Slovakia
Czech Republic
Lithuania
Spain
Poland
Hungary
Romania
Latvia
Croatia
Bulgara
Greece
Cyprus
Malta

0% 10% 20% 30% 40% 50% 60% 70% Bo% 90%

® Recycling mte
@ Energy recovery rate
@ Landiill mte

Treatment of post-consumer plastics waste 2014
(EU-28 + CH/NO)

Source: Consultic
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RO Refuse

R1 Rethink

R2 Reduce

R3 Re-use

R4 Repair

R5 Refurbish

R6 Remanufacture
R7 Repurpose

R8 Recycle

R9 Recover
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Incineration with energy recovery

* Invested in RO Refuse
incineration "1 Rethink
* Now R2 Reduce
overcapacity —
e-use
* Notonly R4 Repair
Dutch waste,
but also R5 Refurbish
English and p— f
Italian waste emanufacture
R7 Repurpose
R8 Recycle

© Copyright 2016 | KIDV 21 juni 2017
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Recycling
* Now mainly RO Refuse
mechanical T Rethink
recycling
R2 Reduce
* Inthe future
chemical recycling R3 Re-use
as addition R4 Repair

R5 Refurbish

R6 Remanufacture

R7 Repurpose

R8 Recycle

R9 Recover

© Copyright 2016 | KIDV 21 juni 2017
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Repurpose
RO Refuse
Discarded product or parts thereof will be
used in new product with a different R1 Rethink
function. "2 Reduce
Remanufacture R3  Re-use
R4 Repair

Parts of discarded product will be used in

a new product with the same function. RS Refurbish

R6 Remanufacture

R7 Repurpose

Refurbish

Refurbishing and modernizing an old
product.

R8 Recycle

R9 Recover

© Copyright 2016 | KIDV 21 juni 2017
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Repair
RO Refuse
R1 Rethink
R2 Reduce
R3 Re-use

R4 Repair

R5 Refurbish

R6 Remanufacture

R7 Repurpose

R8 Recycle

R9 Recover

© Copyright 2016 | KIDV 21 juni 2017
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RO Refuse
R1 Rethink
R2 Reduce
R4 Repair

R5 Refurbish

R6 Remanufacture

R7 Repurpose

R8 Recycle

R9 Recover
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Reduce

RO Refuse
Active programs R1 Rethink

sinds the ‘90’s
R2 Reduce

R3 Re-use

e Paper and board: R P~ A
12% in 10 years ‘

R4 R i
e Glass: €palr

40% in 30 years

R5 Refurbish

e Plastic: R6 Remanufacture

28% in 10 years

R7 Repurpose

* Metal: R8 Recycle
30% in 25 years

R9 Recover

© Copyright 2016 | KIDV 21 juni 2017
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Rethink and Refuse

RO Refuse

R1 Rethink
R2 Reduce
R3 Re-use
R4 Repair

R5 Refurbish

R6 Remanufacture

R7 Repurpose

R8 Recycle

R9 Recover
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The need for knowledge
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The Netherlands Institute for Sustainable Packaging

* Founded on January 2013: part of
the Framework Agreement for
packaging 2013 — 2022

* Reduce the environmental impact
of packaging

» Creating knowledge to close the
loop for packaging materials and
contribute to a circular economy

* Board and advisory board
» Cooperation with scientists, expert

committees an (inter)national
reviews

WP Kennisinstituut -~
‘ Duurzaam Verpakken HOME ACTUEEL ACTIVITEITEN PUBLICATIES BIBLIOTHEEK

Activiteiten

PROJECT
PLAN

About the program/Over het programma Brancheverduurzamingsplannen

riod 2015 - 2018 the Netherlands Institute for I
sstainable Packaging conducts a., Lees meer

KIDV-publicaties

v b[ Handreiking biobased- en biologisch afbreekbare

ver|
| 1
@) Handreiki

© Copyright 2017 | KIDV
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Governance
Mun|C|paI|t|es
Producers

) \EN of resources
A§E~ RAW MATERIAL
\

Vereniging van \
Nederlandse Gemeenten 1
\
N
‘ ‘ Netherlands Institute Ministry /
for Sustainable Packagin
1\ 2 g’ Policy Makers
\ PACKAgrﬁG ,
USAGE i inistry o th t
\‘ Mg{RlAL Y inisyof nfstrucureand he
\
\

Packaging-

PACKA QKRODUCT industry

~4

Producers/brand-owners Afvalfonds | Verpakkingen
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Research
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Circular economy an instrument for reducing climate change.

Increased recycling of 2/3 of municipal solid waste can:
Reduce the annual global greenhouse gas emissions by 6%

Europe’s greenhouse gas emissions could annually be reduced by 4%

Municipal solid waste makes up 10% of all waste generated.

The potential reduction of greenhouse gases could be much
higher, if other waste fractions were also taken into account.

The circular economy
as a key instrument for
reducing climate change

A CE Delft
rs

&
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Reducing plastic bags

» ‘Reducing the environmental impact of (plastic)
carrier bags in the retail channel'

— Pilot project: ‘Can’t we use fewer bags?’

— Study of the environmental impact of carrier bags

* 1 January 2016: New legislation in the
Netherlands

* 70% less bags — shift to paper

Separate collection of beverage
cartons

* 85% of the Dutch municipalities

© Copyright 2017 | KIDV 21-6-2017
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Scientific research program

Work packages:

* Environmental Impact Assessment.
— Inclusion of product loss

» Design tools (packaging)materials.

— Include sustainable packaging in the design process
* Collecting & Recycling Efficiency.

— Behaviour of consumers and citizens
* Optimizing Plastic Packaging Loop.

— Strategic redesign

© Copyright 2017 | KIDV
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Closing the loop for plastics

» Collection and recycling of plastic packaging waste is on
the increase

*|n The Netherlands: 16 kton in 2009 and 129 kton in 2014

» To market recycled plastic is a growing challenge, financial
and technical

* From a supply to demand economy

* [t is time to meet the quality standards for new products

© Copyright 2017 | KIDV 21-6-2017
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Closing the loop for plastics

From a push to a push and pull market

Van push.. .. naar push en pull

A0 £

© Copyright 2017 | KIDV 21-6-2017




‘W‘ Kennisinstituut
k Duurzaam Verpakken

Seven steps towards a push and pull market

Specifications recycled same as virgin

©§ © = ®o

Optimising proportion virgin vs.

RAW MATERIAL
WASTE recyclate

v v
I |

MATERIAL
\ Pl /

w

PACKED PRODUCT

Create a market for recycled materials

Design-for-recycling
The role of citizens

Collection and sorting on quality

ONONONONONONG

Innovation of processing technique

© Copyright 2017 | KIDV 21-6-2017
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Implementation
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Sector innovation plans for sustainable packaging

* Result of the three party agreement

* All companies, not only frontrunners

* Plans made by sectors, with their

(international) members WAGENINGE N [NEN

For quality of life

* Assessment by KIDV

* More awareness of the circular

economy in all levels of companies UNIVERSITY OF TWENTE.

© Copyright 2017 | KIDV 21-6-2017
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Expected results in 2018

80% - 100% sustainably harvested
cardboard fiber

longer shelf life

0, 1 1 0,
with thinner film >% lighter (i.p.v. 2%)

increase the use of crates

0 . . .
instead of cardboard from O naar 20% recycled PET phasing out skin packaging

1
W

‘) e
(EIAA AR

AN 3 A

v

|
D.‘
e\

(e

use of recycled plastic reduction blisters non-printed shrink and stretch films 37% recycled PET
and compaction of product in distribution for better recycling

© Copyright 2017 | KIDV 21-6-2017
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Design for circularity

* Started in February 2017

* Aresearch and education program about design
for circularity

* Universities and professionals

International packaging platform
* International knowledge exchange amongst professionals
* Sustainable packaging

* Reports, factsheets and articles

*  Multiple contributors

© Copyright 2017 | KIDV 21-6-2017
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Design guidelines to improve the recyclability of packaging

Functionality first

e No toxics
* Minimize
* Mono

* Recycled —renewable content

e Communicate

[2] thermoform PET trays

Lid/seal wedivon
Best: Lidoing filne with polyester coating

Difficult i racchiM: PE Laminate

Tmu
Do: Light welghting.
Dow't: a packaging that wnderperformes,

so the product is lost Colowr

Prcfzwgd: Transparent, clear.
L » . Difficult in sorting: Black.

Preferved: Inkegrated tn the tray design

Otherwise: wminimise glue wuse which
relzases easily tn vesyeling

Bavrier layers
Do: PET has high bavvier properties,
cheeke Uf extva barriers ave needed

Do: consider wo Label on the tray, use carton
cover. Otherwise use small and easy to relzase

Diffioult in recpeling: PA and EVOH Labels.
wank to share your input? Secondary) package More information?
Click heve to jobn the consultation. Do: Fit for purpose, if the tray Ls vedesigned, www plastissrecyelers.cu

cheek L the box needs an wpdate too.

© Copyright 2017 | KIDV 21-6-2017
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Conclusion

We have to work together to achieve a more sustainable world.
For this we have to work on:

e Materials

* Product-packaging combinations

* Systems

This gives benefits on three levels:

* Competition

*  Environment

e Resources

© Copyright 2017 | KIDV 21-6-2017
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Thank you for your attention

www.kidv.nl
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