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The Linear Economy
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7World as unlimited
resource and waste bin

The Linear Economy
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Unlimited
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70% of materials economy




Resources like fossil fuels, food and water
are increasingly hard to get.

Disa dva ntages Of Biodiversity is in decline worldwide. Still,

we seem to take the ecological services

I_i near economy provided by the natural world for granted.

The financial system almost crashed the
entire economy.

NATURAL DISPOSE
RESOURCES

Dependency on cheap energy, cheap
materials, cheap credit




DRIVERS FOR CHANGE
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NEW BUSINESS ADVANCES
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Sustainabledevelopment goals
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12. Responsible
consumption

7 Sustainabilitymanagementof natural
resources

7Reductionof waste

7Environmentallysoundmanagementof
chemicalandall typesof waste
throughouttheir life cycle

7Foodeffieciencyandfood waste
prevention

ZSustainableproduction.

7Sustainabldiving z consumption
patternsof householdsandindividuals

BEFORE COVID-19

THE WORLD CONTINUES TO
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COVID-19 IMPLICATIONS

THE PANDEMIC OFFERS AN OPPORTUNITY TO

DEVELOP RECOVERY PLANS

|7 THAT BUILD A MORE SUSTAINABLE FUTURE
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CONSUMPTION AND PRODUCTION
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FOSSIL FUEL SUBSIDIES
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THE CLIMATE CRISIS
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Circularity

is a way to achieve =

RODUCTION

sustainable | ¢

consumption

A\
and production |~

and other interlinked
SDG goals

Based on the One Planet Network Indicators of Success and the SCP impact indicatars as developed by the One Planet Network, Life Cycle Initiative and the International Resource Panel

1 SUSTAINABLE CITIES
ANDCOMMUNITIES

CLEAN WATER
AND SANITATION

13 oor

DEGENT WORK AND
ECONOMIC GROWTH

o

GENDER
EQUALITY

GOODHEALTH
AND WELL-BEING

https://buildmgcircularity.org/



What is CircularEconomv?

Natural Capitalism? { Resource Efficiency? ]

[Sus’rqinc:ble Production & Consumpﬁon?]

Recycling?

Performance Economy?¢

Internet of Things? Lean Production®

Non-toxic materialse
Blue Economy? Biomimicrye Green Growth?e

Eco Designe ]

Bioeconomy? [ Disrupftive Innovation?

Regenerative Design? Reduction?

Reuse?
[ Industrial Ecology? ] Green Economy?

Eco-Efficiency? [erdle to Cradle? ]

Recovery?¢

Cleaner Production®

[ Closing Loopse ]

Produst as Service?¢ Eco-innovation?



Circular economy In naturez look for biomimicry

ZIn nature, there Is
practically no such
concept afivasteg,

“Waste of one creature
often is a nutrient for
another;

7Human pose technogeni
risks are generate a larg
amount ot waste In a i s
linear economy.

How can waste build

_(%gpital rather that reduce
It”
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rcul ar _economy
QA circular economyls an alternative

to a traditional linear economy (make,

use, dispose) in which we keep
resources in use f@s long as possible
extract the maximum value from them
whilst in use, themecover and

regenerate produq_ts and materialsat
OEA Al | £ AAAE O

~ Waste & Resource Action Programme UK (WRAP)

s 1 .
SUse, repair




What Is the Circular Economy?




What is CircularEconomy? @

Currentdefinition: ELLEN

MACARTHUR
FOUNDATION

(Circular Economgis an economyhat isrestorative

andregenerative by design, andwhich aims to keep

products, component&ind materials at theihighest

utility andvalue at all times, distinguishing between
technical and blologlcal cycle®

SourceEllen MacArthurFoundation, 2016



Mining/materials manufacturing
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HERE IS A QUOTE WE RATHER LIKE:

NThe goods of toda
resources of tomorrow at the
resource prices of

- WALTER
STAHEL




Environmental benefits of circular economy

Possibility to decrease:

¢ Emissions;

LINEAR

MODEL e Use of primary resources;

r — — — — pou.
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e Negative external factors.
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o Take Possibility to optimise: piscaro !
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e Agricultural productivity;
e Supply chain;
e Resource consumption.
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Circular economy

Reduce Generate
Environmental G Increased

Cleaner
Footprint products ~ production Income
non-toxic, using fewer

long-life, - . resources
recyclable ‘

" Circular ‘\

acutk Economy
waste reuse ‘
resources

.-'

Collect at

Waste remanufacture

Better service
' to extend
lifespan

e Reduce
M|n|m|ze end-of- llfe Resource

Dependency

“The circular economy
IS a newway of
creating value, and
ultimately prosperity.




According to the European

CE and Green Economy Environmental Agency

(2015), thecircular
economy is a relevant
part of the green
economy, whichdeals also

Ecosystem

resilience ';:":;“ well- with the human welfare

l (i.e. lifestyles and

consumptionmodels for

an extensive and inclusive

Circular economy focus Well-being) and the
Green economy focus T .
e , , . ecosystems resiliencqi.e.

Waste Framework Directive Resource Efficiency 7th Environment Action .

(and other EU waste legislation) Roadmap Programme natural Caprtal and
CE package Strategy non-toxic environment ecosystem SerV|CeS

(European Environment Agen29.16 p.31) preservation).




Main milestones towards the Circular Economy
policy in the EU
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2008. Waste
Framework
Directive

materials and the increase of the
life span of buildings.

2008.
Sustainable
Consumption

Use of GPP to stimulate

samvices.

Legend:

. EU legislation

. Non-legislative

requirements

Notes:

%k The year refers to the

initial year of adoption

Increase of re-use and recycling of

and Production
and Sustainable
Industrial Policy

Innovation in environme

technologies, products and

ntal

2010-2012. Energy
Efficiency Directive
& Energy
Performance of
Buildings Directive

Energy efficient and decarbonised
building stock by 2050.

=)

2011.
Construction
Products
Regulation

Harmonised technical
specifications for the
marketing of construction
products,

2012.

Communication

Strategy for the
sustainable

competitiveness

of the
construction
sector and its
enterprises

Low emission construction

recycling and valorisation
onstruction

waste

Dt

and demolition

2015, Circular
Economy Action
Plan

Objectives and targets t

@ reduce resource use
significantly and to develop
clrcular material Hows in In

bulldings

Green Deal
Energy efficiency and
affordability and to also
support SMEs and local

(=)

2019. European

jobs

2020. Level(s)
f

Energy effic

2020.
Renovation
Wave for
Europe

Resource

and improve the mor

efficiency target
Htoring

of performance

®

Proposed trajectory

@

2021. New
European
Bauhaus

Combination of desig
istainabllity, accessibility,

affordabllity and investment

2022.
Integration of
Level(s) in GPP

based on

and will be applied

GPP criteria will be
Levei(s)

far offices and schools

Beyond 2021

Provision of guidance on local
and regional planning

Mandating of circularity
through EU funding policies;
provision of guidance to
regional and local planning
authorities; influencing
through various EU
initiatives in the urban

context.

Development and revision
Green Public Procurement
(GPP) criteria

Further development of clear,
verifiable, justifiable and
ambitious circularity criteria for
products and services, relevant
to the built environment, based
on a life-cycle approach.

Integrate circularity in
potential revision of the
Energy Performance of
Buildings Directive (EPBD)
integrate the whole lifecycle
carbon approach and circularity
performance requirements for
new and existing buildings

=)

>

Revision of the Construction
Products Regulation (CPR)
Defining and ultimately
mandating, via revision of
Construction Product
Regulation, harmonised &
digitised, circularity
information.




A new Circular Economy Action Plan

® Strategy on the sustainable use of chemicals
Biodiversity Strategy for 2030 I ® (Clean Air and Water Action Plans

Transition to a

Circular Economy
Preserving Europe’s

3 A zero pollution Europe
natural capital

TBD with the
commissioner-
designate

Sustainable Transport Farm to Fork Farm to Fork Strategy

European = .

= F : : ® Vision for Inclusive
Revising 2030 Achieving Climate Green The transformation of Rural Areas

Climate targets Neutrality agriculture and rural areas ® Africa Europe agenda
Extending ETS

Climate Pact Deal
Climate Law
Carbon Border Tax

Clean, Reliable and Towards a modernised and
Affordable energy simplified CAP

CAP reform proposal

Review Energy
Legislation
European

Framework for gas Leave no one behind

Review Energy Financing the transition s
Taxation directive (Just Transition)

® European Investment Bank as European Climate Bank ® just Transition Instrument, including the Just Transition Fund
® Sustainable Europe Investment Plan ® Mainstreaming the Just Transition in the MFF

® Green Financing Strategy

® Mainstreaming climate transition and sustainability in the MFF

Sourcehttps://ec.europa.eu/info/sites/default/files/europgamendealcommunication en.pdf



https://ec.europa.eu/info/sites/default/files/european-green-deal-communication_en.pdf

EUwants to achieveclimate neitrality by 2050
Howto getit ontrack?

iInvestingin new environmentallyfriendly technologies
supportingindustrialinnovation,

Introducingcleaner cheaperand healthiersmodesof private
andpublictransport,

decarbonisinghe energysector,
iIncreasingthe energyeffieciencyof buildings

workingwith internationalpartnersto improveglobal
environmentalstandarts.



The benefits of the European Green Deal

Q'v
ﬁ% Hiu i

fresh air, clean water, renovated, energy healthy and affordable

healthy soil and efficient buildings food
biodiversity

49

cleaner energy and longer lasting future-proof jobs and
cutting-edge clean products that can be skills training for the
technological repaired, recycled and transition

innovation re-used

https://ec.europa.eu/info/strategy/prioriti28192024/europeagreendeal _en

more public transport

rrr
BT

globally competitive

and resilient industry




CircularEconomy& CircularBusiness

A Increasedd O K 2 dtténtich iRlast5 years
A Yet,asmall,but anincreasingsharein the economy

Macro level Meso level / Micro level \

- Circular
é m]] @ Business
-— Models

Circular economy - | Circular economy engage reduce costs &
environmental and | minimise waste customers to waste, recycle
climate change and consumption use products resources into new
solutions on on industry/ longer and products with
country/ global level region level reduce waste added value

On the company level




GREEN DIET in European SMEs

|mplementation of CE principles within European SMES

Minimise wage

Save energy

Save raw materids

Save and reusewaer

Recyde or reuse maeridsor waste

Re-design products easier to mantan, repar or reuse
Sdl waste to other companies

Use renewabl e energy

Flash Eurobarometer 456 surve918;Bassand Costa, 2022




3R Circular Economy Principles

More efficient use of
raw materials and other « #R1 - Reduce
resources

NARROW DOWN
the material flow

During the product design
SLOW DOWN stage, the product is #R27 Reuseor us
the material flow ™7 expected to have alonger longer
servicelife

CLOSE » Recycling or reuse of « #R37 Recydle

the material flow materials after processing




Reduce

1

Restore 10 2 [ Recover

RETHINK REFUSE REPAIR Reviel O 10 R'S 2 TReril
that should

bef
\L\L ﬁ \/ Regift | 8 C(?gsdiigo:re 4 [Refuse
Y Rethink™ 7 S [ Repair

6

Repurpose

REDUCE REUSE RECYCLE




The circular economy Is based around three areas
of action and seven pillars:

CIRCULAR ECONOMY Extraction/Manufacturing and
3 areas Sustainable Supply Chain

7 pillars
Ademe

Eco-design
(products and procedures)
Recycling
(materials and organic matter)
wanemen | Econome
STAKEHOLDERS

Industrial and Territorial
Ecology

Functional Economy

CONSUMER
DEMAND AND
BEHAVIOUR

Extension of Product Lifespan
* Reuse

* Repair

* Recycle

Responsible Consumption
* Purchasing

» Collective Consumption
* Use

Source: French Environment and Energy Management Agency (Ademe):




Circulareconomy implementation

3 Principles

Prioritise
renewable
inputs

Maximise
product use

Recover
by-products
and waste

&

10 Corresponding Strategies

r
Circular .
material

Sustainable
design
Design / R&D

Manufacturing
(or constructing)

Distribution /
g retail
Product as
aservice Usage /

consumption

Production / Value leakage

Distribution

Recycling from
consumption

Recycling from
manufacturing

Refurbishing/

~ remanufacture

(up-cycling)

Reuse/

~ redistribution

Usage
optimization/
maintenance

-~ Sharing

virtualizing

Consumption




CE initiatives

Definitions

o Circular

Prioritise suumlng

renewable @

inputs design

Sus’talnahla

Replace finite resources / materials with renewable, bio-based, or recycled

ma‘t&nals in the pmdununn process

Daslgn pmclucts and select raw mal:arlals such that they can be effectively
disassembled, reused, repaired and up-cycled

- Resource

E.li‘l‘i_t:iEr!n':.:'_ur

Optimise usage of raw materials / resources — minimise waste — in the

pmductiun process

Product as

ﬂ EEWICE

Eshanr*ug.Ii

Maximise & virtualising

product

s ”l'..'sage nptlmlsatlﬁnf

maintenance

Pruwd& a service in areas that were tradltlunally sold as products,; increases the

pmduct Ilfacycla thruugh rapurpnslng at the and nf usage

Share durable assets such as cars, runms appllancas and dlgrhsa pmducta to

lnc:rease thelr Irfstlme {e g., books, music, shopping, autonomous vehicles etc.)

Increas& paﬂunnance / efficiency of a product and prolong life through
maintenance

Reuse/

redistribution

Refurbishing/

re man ufactura

Purchase and sell second-hand and previously owned products to increase

product lifecycle

Remanufacture products or components for a new usage, instead of
down-recycling

Recover lndustrlal symbmsm
by-products @ Recycling from
and waste

Recycling from
consumption

Waste or by-products from manufacturing become the inputs for another
product

manufacturing

Recycle discarded materials after the end of consumption




5 business models of the circular economy

Circular Suppliers Circular value chains are a model in which limited resources are
replaced by fully renewable sources.

Resource RecoveryA model that uses technological innovation and the ability to
recover and reuse resources. Examples include a closed recycling cycle that involve
recycling waste into new resources.

Product Life Extensior a model that allows, through the restoration, repair,
modernization or remarketing of a product, to maintain economic benefits for as
long as possible. This model also involves the transition from selling things to selling
services for their use.

Sharing Platforms/ collaborative consumption- (sharing economyy a model that

IS based on the exchange of goods or assets with a low utilization rate.

Product as a Servicea model in which customers use products througliemse

with payment upon use.


https://www.oecd.org/environment/waste/policy-highlights-business-models-for-the-circular-economy.pdf

Skills to make the Circular Economy work: Systems
thinking Is central

Design products for Managed service
modularity, After service & repair
upgradability, Buy back and reise

reparability, Pay-per-use

: Business
disassembly Models Software

i Reverse supply chain for
Crosschain and _
@ crosssector Remanufacturing

Upgrade

_ IT tools ~Parts harvesting
Collaboration Reverse LogistiCRyaterials recovery

collaboration,




Design for (dis)assembly

1x



CIRCULAR ECONOMWALUE & BENEFIT
L EV E R ¢ + Shift to renewable energy and materials §)erex Neseresso M

» Reclaim, retain, and restore health of ecosystems ’
» Return recovered biological resources to the biosphere 2SLM SE“‘%

» Share assets (e.g. cars, rooms, appliances) r\] - \Hmmm
*» Reuse/secondhand {52_ patagonia

» Prolong life through maintenance,
design for durability, upgradability, etc. ut-::-llb’ Bla BlaCar

» Remove waste in production and supply chain cIsco
» Leverage big data, automation, remote sensing

. Fo Lo .
and steering TOYOTA @ = m

» Remanufacture products or components RENAULT @

* Recycle materials

« Digest anaerobic @veoua By m:?,..

» Extract biochemicals from organic waste

* Increase performance/efficiency of product il m E\

» Dematerialise directly, e.g., books, CDs, . » zalando 1l [t
DVDs, travel S

» Dematerialise indirectly, e.g., online shopping, @m Goodle Tunes
autonomous vehicles 3 ‘

« Replace old with advanced non-renewable materials DESSO . F PHILES
« Apply new technologies (e.g. 3D printing) i | T
» Choose new product/service (e.g. multimodal transport) skylran




A platform for stakeholders in the circular

economy
#“The website Is avallable frodD.11.201.4t brings together best
practices, commitments, policy statements, strategies, reports a

re S e arC h &« - C @ circulareconomy.europa.eu/platform/ Z % ¥ B ' H
| ]
- European Union

#CEstakeholderEU

European Circular Economy Stakeholder Platform

d Social Committee

A joint initiative by the p C and the P

Home = News and Events Knowledge Hub Toolbox

What's new Upcoming events

Take part in the survey | Construction & Circular Economy | Economic Transition Week
European LIFE Project WASTE2BUILD

|s, Belgium

Climate KiC Circularity Thinking courses

LIFE WASTE2BUILD for the food and manufacturing sectors

Using the Waste Demolition to Build within a Circular Economy ap ::h: : VEEOH e
Circular Economy - Governance and

Lo L Scale: Europe & Latin America and the
toulfquse SYNETHIC [ envirobat Caribbean in conversation about circular
matranl lia o i

https://circulareconomy.europa.eu/platform



https://circulareconomy.europa.eu/platform/

The annual World Circular Economy Forum (WCER)

ABOUT PROGRAMME SPEAKERS PARTNERS LATEST MEDIA

w
G+ E
AFRICA



https://www.wcef2021.com/about/

Industrial symbiosis

Industrial symbiosis is the collaboration of two or more
manufacturing enterprises / plants, as a result of which the was
and / or byproducts of one company become the raw materials

of another company e
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Landfill as a basis for industrial symbiosis

Industrial symbiosis possible in following fields:
- Wood processing,
Agrlculture, greengouses

- Domestic heating;
- Constructionmaterials
- FiIshandpig farms.




Downcycllng vs Upcycling

.x_‘« by ;

Woodprocessing

Woodchipas aheating
material

Briguettes granules




Downcycling vs'Upcycling

Produce:

- Protein Smoothy
- Lactose for
icecream

- Cosmetics

» b : : | (311N

WHEY

Lﬁftovers gom Mt g 4 Feeding
cheeseand cottage B A -
cheeseproduction | animals




Financial benefits

2/ 1 1 £ ASmilténdsPiéh® O OECT EAEAAT O U EIT A
of whey recycling, exceeding 3 times the industry

-

14,72 11 O ey
ey J e

6,98
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OROA of "Smiltenes piens" @Industry Median




Upcycling end-of-life tyres

Construction, interior,
exterior

Car and transport
Industry

Other consumables
Animal mats

Elastic rubber blocks and
bricks

Composite panels
Cement composite
Roadway (asphalt) material

Rubber floor material: tiles,
plates

Athletic, golf-course, tennis
and playground surfaces

Artificial lawn materials and
turf

Car mud flaps and mats

Ballast mat for high-speed
trains

https://rubrig.com/product3d-rubbershapes/

Carpet backing material

Inferior shoes bottom and
heels




High quality, natural anad longer lasting

_ Transforms, changes design and application
Natural hemp fiber o3 ,( |

NURMI

These je esigned with love
and res the environment

CROUN IN CHN
45% ORGANIC COTTON
grown in Turkey, certified by IMO
LOW IMPACT DYED YARN
Fabric woven in China

Cut, sewn & finished in

Keitele, Finland

{ vgww.zile-zile.com
The clldthes grow with the child :
w1 | I Reusez repurpose- redesign

New offer for customers
Benefits Customer satisfaction is increasine
Higher product quality




Not standartised tomatoes are produced in juice

s L

Efficient use of resources and waste
W Waste creates added value and inco
New products
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Circular economyz a shift to sharing economy

7From owning to using; e ——
7Libraries of things; 4F

7“Repair cafes, etc.

FASHION FORWARD / ONEINDIGE KLEDINGKAST / START AL VANAF € 18,85 PER MAAND
/ EINDELOOS EXPERIMENTEREN EN COMBINEREN / TRY BEFORE YOU BUY

Bundles

Buddy Bridge




Sharingeconomy examples

7“Rental or use of durable goods

commercial projects non-profit (social) projects

AUTOLEVI % wmwﬁyg m

E Banana(ar (RS

Sale/ gift of goods . 4

iBook.lv

Gramatu draugs

ande lezrf‘;andele




Sharing of cars/ride

Sellsolutioninstedof product

CARGURU

Figsy — Tava zala mobilitate!
Figsy — Your green mobility!

www.figsy.com




Take back used and reuse (reverse logistics)

Social effect on
human well-being

OTRA ELPA




REPAIR, REFURBISH

BEFORE | BEFORE




