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

economy Make product redundant by abandoning its function or by

Smarter offering the same function with a radically different product
product

use and Make product use more intensive (e.g. by sharing product)
manu- e ——

facture Increase efficiency in product manufacture or use by consu-

ming fewer natural resources and materials

Reuse 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
Extend used with its original function
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and its
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Increasing circularity
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Circular economy monitoring framework

1 EU self-sufficiency for raw materials
The share of a selection of key materials (including critical raw
materials) used in the EU that are produced within the EU

5a-b Overall recycling rates
Recycling rate of municipal waste and of all
waste except major mineral waste

2 Green public procurement
The share of major public procurements in the EU that
include environmental requirements

6a-f Recycling rates for specific waste
streams

Recycling rate of overall packaging waste,
plastic packaging, wood packaging, waste
electrical and electronic equipment, recycled
biowaste per capita and recovery rate of
construction and demolition waste

3a-c Waste generation
Generation of municipal waste per capita;
total waste generation (excluding
major mineral waste) per GDP unit
and in relation to domestic material
consumption

4 Food waste
Amount of food waste generated

productio,,

9a-c Private investments, jobs and gross
value added

Private investments, number of persons
employed and gross value added in the circular
economy sectors

7a-b Contribution of recycled
materials to raw materials demand
Secondary raw materials’ share of overall
materials demand - for specific materials and
for the whole economy

10 Patents

Number of patents related to waste

8 Trade in recyclable raw materials N
management and recycling

Imports and exports of selected recyclable raw materials
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A Ellen MacArthur Foundation, 2019. Completing the Picture: How the Circular Economy Tackles
Climate Change, https://www.solvay.com/sites/g/files/srpend221/files/2022 -
10/Com pleting%20the%20Picture%20 -
%20How%20the%20circular%20economy%20tackles%20climate%20change.pdf

A Ellen MacArthur Foundation, 2015. Towards the Circular Economy: Economic and Business Rationale
for an Accelerated Transition, https://www.werktrends.nl/app/uploa ds/2015/06/Rapport_McKinsey -
Towards_A_Circular_Economy.pdf

A Kirchherr, J., Piscicelli, L., Bour, R., Kostense -Smit, E., Muller, J., Huibrechtse -Truijens, A., & Hekkert, M.
(2018). Barriers to the circular economy: Evidence from the European Union (EU). Ecol ogical
economics, 150, 264 -272.
https://circulareconomy.europa.eu/platform/sites/default/files/171106_white_paper_breaking_the
barriers_to_the_circular_economy_white _paper_vweb -14021.pdf

A World Business Council for Sustainable Development (2020) Circular Economy Action Plan 2020
Summary for businesses: Implications and next steps. Available at:
https://docs.wbcsd.org/2020/11/WBCSD_ Circu lar_Economy_ Action_Plan_2020%E2%80%93Summary

for_business.pdf

A Ekins, P., Domenech, T. , Drummond, P., Bl ei schwitz, R. ,
Economy: What, Why, How and Wherebod, Background paper for
2019 within the workshop series 0 Mdransitpnsfogregomsaridr on ment al
ci ti es &tips:/Maw.decl.org/cfe/regionaldevelopment/Ekins -2019-Circular -Economy -What -

Why -How -Where.pdf

A Ellen MacArthur Foundation  (2020). Financing the circular economy: Capturing the
opportunity . https:/ /www.ellenmacarthurfoundation.org/publications/financing -the -circular -
economy -capturing -the -opportunity
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recycled. Also referred to as secondary materials.
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Impact: key performance indicators
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Technology
factors

Institutional Human
factors factors

Smart City Component

ECO - Smart Economy
ENV - Smart Environment
GOV - Smart Government
PEO - Smart People

MOB - Smart Mobility
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Smart City Characteristic
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Natural Resources ‘ First: Reduction
Input ~__———" Reduce waste, by-products, etc.

Productio
(Manufacturing, Distribution, etc.)

Second: Reuse
Use items repeatedly.

Third: Material Recycling
Recycle items which cannot
be reused as raw materials.

/ Consumption
Fifth: Proper Disposal

Dispose of items which cannot
. be used by any means. |
. . (Source: Adapted from MoE-Japan)
Landfill disposal

@ United Nations Centre for Regional Deyelopment (UNCRD)

Fourth: Thermal Recycling
Recover heat from items which
have no alternatives but
incineration and which cannot
be recycled materially.

Treatment
(Recycling, Incineration, etc.)

Source: https://sustainabledevelopment.un.org/content/dsd/csd/csd_pdfs/csd -19/le arningcentre/presentations/May%209%20am/1%20
%?20Learning_Centre_9May_ppt_Mohanty.pdf
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Responsible Waste Management Hierarchy

_S R E D u ‘ E Generating less waste in everyday life
a
(@]
©
g
§ Repairing or reconditioning devices or
[ parts for reuse
o
Turning material into a new substance
or product
£ Recovery energy when you can't
g RECOVERY e daial
(-3
E
DISPOSAL Landfill when no alternative
https://waste4change.com/blog/waste4change -supports -3r-reduce -reuse-recycle -green -concept/
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REDUCE RECYCLE

Adopt minimalist tendencies Prioritize recyclable packaging

@ l
) G l
Know how to say no to Give items a second life Compost all
whatever's not essential organic waste
Source: https://www.southpasadenaca.gov/government/departments/public -works/environmental -programs/waste -reduction
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Simple Ways to Reduce Plastic Waste

Bring your own reusable Use a thermos Choose paper ove
shopping bags at coffee shops plastic whenever
possible

Upcycle glass containers Buy in bulk to reduce
for food storage packaging waste
Source: https://www.treehugger.com/easy -ways -reduce -your -plastic -waste -today -4858814
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Reduce resources and
production waste

Recycle secondary
raw materials

Reduce materials
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New value
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Key partnerships:
Innovation in waste collection and
supply chains processing companies
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materials value-functionality-based

substitution strategies
Incentives to
Waste policy Technologies to reduce materials
alignment pre-process and waste costs
Waste i:gsﬁ:digg secondary materials
disposal fees sharing INNOVATION
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Tax incentives for to improve efficiency
recycled materials or reintegrate waste

Recycled Insights into
content targets societal costs of
wasted resources

Support to research
and development Educating
consumers

Standards and downstream
certifications

Extended producer
MATERIALS responsibility schemes ENABLERS
Product
Source: Eionet report - Business Models in a Circular Economy published by ol

Jeroen Gillabel (VITO), S askia Manshoven (VITO), Francesca Grossi (CSCP)
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Examples Waste Hierarchy

» Education campaigns

» Research and development to support
more efficient production methods

» Packaging initiatives to improve shelf life

Most
preferred

» Food rescue donations

» Repurposing aesthetically imperfect food
(e.g. packaged carrot sticks)

» Repurposing without processing for
animal feed

» Composting (windrows and anaerobic
digestion)

» Soil conditioners

» Worm farms

» Biotechnology solutions for animal fee:

» Conversion to pharmaceutical and
nutraceuticals
» Conversion to cosmetic products

» Incineration and anaerobic digestion for

energy recovery Energy recovery
» Landfill
» Incineration for non-energy recovery 7
» Food waste going to sewe
ood waste going wer v Dispose
preferred
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- Loop: https://loopstore.com/
- Globelet : https://www.globelet.com/
- Repack : https://www.repack.com
- reCIRCLE: https://www.recircle.ch/en/
- Vrhnika: https://vrhnika.si/
- Réfill: https://www.refillapp.com/
- Ooobject : https://ooobject.com/

- EME https://excessmaterialsexchange.com/en_us/
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A Gillabel, J., Manshoven, S., Grossi, F., Mortensen, L.F. and Coscieme, L., 2021. Business Models in a Circular Economy.
Eionet Report - ETC/WMGE 2021/2.

A Guldmann, E., 2016. Best Practice Examples of Circular Business Models. The Danish Environmental Protection Agency.
ISBN no. 978-87-93435-86-5.

A Kirchherr, J., Piscicelli, L., Bour, R., Kostense -Smit, E., Muller, J., Huibrechtse -Truijens, A. and Hekkert, M., 2018. Barriers to
the Circular Economy: Evidence From the European Union (EU). Ecological Economics, 150, pp.264 -272.
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Amphora : A tall ancient Greek or Roman jar or jug with two handles and a narrow neck.

Bioplastic: A type of biodegradable plastic derived from biolog ical substances rather than petroleum.

Carbon footprint _: The total greenhouse gas (G HG) emissions caused by an individual, event, organization, service, place
or product, expressed as  carbon dioxide equivalent __ (CO 2¢).

CircularEconomy : a system in which othe value of products, materdasals and r
l ong as possible, and the generation of waste minimizedd (European (

Composite : Something that is made of  various different parts

Compost : Decaying plant material thatis added to soil to improve its guality .

e-Waste : Electronic waste.
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https://plasticsmartcities.org/products/loop
https://loopstore.com/
https://plasticsmartcities.org/products/fan-cup-deposit
https://www.globelet.com/
https://plasticsmartcities.org/products/repack
https://www.repack.com/
https://www.recircle.ch/en/
https://www.refillapp.com/
http://ooobject/
https://ooobject.com/
https://excessmaterialsexchange.com/en_us/
https://en.wikipedia.org/wiki/Carbon_footprint
https://en.wikipedia.org/wiki/Greenhouse_gas_emissions
https://en.wikipedia.org/wiki/Carbon_Dioxide_Equivalent
https://dictionary.cambridge.org/tr/s%C3%B6zl%C3%BCk/ingilizce/various
https://dictionary.cambridge.org/tr/s%C3%B6zl%C3%BCk/ingilizce/part
https://dictionary.cambridge.org/dictionary/english/decay
https://dictionary.cambridge.org/dictionary/english/plant
https://dictionary.cambridge.org/dictionary/english/material
https://dictionary.cambridge.org/dictionary/english/add
https://dictionary.cambridge.org/dictionary/english/soil
https://dictionary.cambridge.org/dictionary/english/improve
https://dictionary.cambridge.org/dictionary/english/its
https://dictionary.cambridge.org/dictionary/english/quality
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Reuse: O Any operation by which products or components that are not was
which they were conceived. 6

T hr e e: RBRddce,Reuse and Recycle.

Zero Waste : Zero waste is the conservation of al | resources by means of responsible production, consumption, reuse and
recovery of products, packaging and materials without burning, and with no discharges to land, water, or air that
threaten the envi r on medDefinitoon of ero Waste adh eadopted bydthe Zero Waste International
Alliance
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https://youtu.be/L8TpDg4CtA8
https:/iwww.youtube.com/watch?v=pysBxD3CoGk
https://www.youtube.com/watch?v=6g8zV_tv7XM
https://www.youtube.com/watch?v=0asbYWF4_S8
https:/iwww.youtube.com/watch?v=RaKLgovVkJQ
https:/iwww. youtube.com/watch?v=r - MIRMt-PM
https://www.youtube.com/watch?v=0RHGmf9BW1c
https://www.youtube.com  /watch?v=RHTIWRILbWc
https://www.youtube.com/watch?v=BSRwLqP_65M
https://www.youtube.com/watch?v=|_3r9gDU13k
https://iwww.youtube.com/watch?v=CxG7q -DXcHo
https:/iwww.youtube.com/watch?v=VP_Fk8 -vGVg
https://youtu.be/vf4ddOvsrH4
https://www.youtube.com/watch?v=218Tjb4Fy -Q
https://www.youtube.com/watch?v=TP1B3f9FRGw
https:/iwww.youtube.com/watch?v=XAOTOsHNRSg
https:/iwww.youtube.com/watch?v=IHyL41grGUo
https:/iwww.youtube.com/watch?v=RaKLgovVkJQ
https://www.youtube.com/watch?v=r -_MIRMt-PM
https:/iwww.youtube.com/watch?v=DmjKt6bh3g4
https:/iwww.youtube.com/watch?v=RHTIWRILbWc
https://youtu.be/vf4ddOvsrH4
https://youtu.be/A5wn_iinbxw
https://zerowasteeurope.eu
https://zerowastecities.eu/webinar/creating -effective -systems-for-reuse/)
https://zerowasteeurope.eu/2021/03/why -we -need -to -choose -reuse/
https://www.forgerecycling.co.uk/blog/
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CIRCULAR ECONOMY - an industrial system that is restorative by design
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Adapted from the Cradie to Cradie Design Protocol by Braungart & McDonough
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