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Target of circular economy:
Maintain the value of products and
materials as high as possible for the

maximum of time with the minimum
environmental impact.




Product = Non-waste

Waste

VTT - beyond the obvious

Waste Hierachy

Preparing for re-use

Recycling

Recovery

Disposal

(European Commission -
http://ec.europa.eu/environment/waste/framework/)




Adopted Waste Hierachy and Textiles

Lengthening of -

product life

Recycling 1) as fabrics,
2) as fibres or 3) as fibre
raw materials

New life for __

materials Other uses for
fibres
- Energy /
End of life thermal
recovery

VTT - beyond the obvious 4



Model of The Circular Ecosystem of Textiles

[ Re-usable textiles

Non re-usable textiles
. Recycling

Separate collection,
__ Pick-up
s -

Retail

Textiles design = -
& producing ~ . B

,_\’_\fec.‘hanicairrrecycling
Chemical recycling

- . Other industries
Industrial processing

Fiber manufacturing

(Fontell & Heikkila, 2017 — https://www.vtt.fi/inf/pdf/technology/2017/T313.pdf)




What we have?

What is still missing?




Existing — expected be increase in CE

(Fontell & Heikkild, 2017 — https://www.vtt.fi/inf/pdf/technology/2017/T313.pdf) 7




Existing — some adjustments in CE

Retail

Recycled
textile production

Fabric
manufilcturing

7;7, — Mch,
Yarn spinni anj,
- ns» wg
Textiles design

& producing Mica| recycling

(Fontell & Heikkild, 2017 — https://www.vtt.fi/inf/pdf/technology/2017/T313.pdf) 8




Some existing, but development needed for CE

Retail

Sorting

Industrial processing
Fabric - Detailed sorting
manufacturing - Removal of parts
(buttons, rippers etc.)
- Grinding

T——

Yarn spinning

Textiles design
& producing

Other industries
{including nonwovens for
technical textile applications)

Pulp-based fibre manufacturing
(including recycled cotton)

Fibre manufacturing for Re-polymerization
synthetic materials

(Fontell & Heikkild, 2017 — https://www.vtt.fi/inf/pdf/technology/2017/T313.pdf)




Needs to be build for CE

Separate collection,

EU level decisions: N Pickup National level:

* Separate vers W * EU countries cab
collection of \‘/ decide & determine
textile waste by Reusess iy, how this should be
2025 ro organized

* Recycling targets,
not stated yet

* Legislation expected

/ in 2020

Sorting /

Industrial processing Other indiistrias

(Fontell & Heikkila, 2017 — https://www.vtt.fi/inf/pdf/technology/2017/T313.pdf) 10




Possibilities for Collecting and Sorting

Re-usable textiles Recyclable textile waste Unusable textile waste
Separate collection for Separate collection | Collected within mixed
re-use recyclables waste
v (TTTT T | ——————— 3
Manual | 1[ Manual pre-sorting :
i | |
sortin ~
2 :
= [ Automated sorting J
Second -
hand sales )

Donations,
charities

Remaking X
Recycling processes

e

New products | l

(Redrawn from Hinkka et al., to be published in 2019) Energy 11



Ecosystem &
International Prospects




Future Prospects

Towards renewable From linear to circular Material scarce
rawmaterials economy consumption

Trends
New materials and products New consumption habits New industrial paradigm
Landfill ban of Separate collection
organic waste of textile waste
Incentives Recycling standards
and o
drivers Waste crisis Consumer awareness

Cotton concern
Microplastics

Mechanical recycling

Textiles as a service

Creation

Technologies Chemical recycling / re-spinning

Digitalization
and Experimenting
New industries
development Standardation
2015 2016 2020 2025 2030

Heikkila P. et al., Telaketju - Towards Circularity of Textiles, VTT Reseach Report, VTT-R-
00062-19, to be published spring 2019
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International Aspects

= Recycling, also closed loops, is done by forerunners

= However...there is no extensive operational circular (eco)systems in
the World, yet

= Therefore, there are similar needs in all countries
* New business models, especially related to services and ownership of textiles

New value chains, also across different sectors

New partnerships

New innovations and development of technologies

Investments

Adjustments to regulation, incentives for developing circular solutions

VTT - beyond the obvious 14



= Strength of different countries are different and value chains can expect
to cross boarders
» Complementing value chains and industries e.g. Nordic-Baltic co-operation

» Ensuring sufficient raw material base for certain recycling processes may
need collecting of certain textile waste fraction from several countries

International Aspects

= New ecosystem(s) needed

VTT - beyond the obvious 15



Telaketju - EcoSystem Building

::, '(J, Ministry of Economic Affairs
~d and Employment of Finland

... Varsinais-Suomen liitto
e Egentliga Finlands férbund
\' (N Regional Council of Southwest Finland

(7 Ymparistoministerio
Miljoministeriet
\/

Ministry of the Environment

Topics: Investments and markets & business
planning

Topics: Collecting, sorting and pre-processing

Participants: Municipal waste management
and recycling organizations, public
participants, as well as charitj

Beneficiary: Municipal waste management

thest Finland

BUSINESS
Tekes FINLaND

Topics: R&D for processes, products, services

Participants: Companies, Research Institutes, Academia

www.telaketju.fi
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Telaketju - Ecosystem Building
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Telaketju - Ecosystem Building

Business Finland application (submitted) Planned duration 1.5.2019-30.4.2021

Co-Innovation project BI\;]JSi(;efS Company projects and public R&D
odeils

WP2 ‘
LA N
Products and
Consumers materials
WP7 '
_ . WP3

Manage- Dissemi-
ment & - Circular [ nation &
networking economy ‘ ecosystem

WP1 ' WP 8
Quick trials

and demos
WP6

Recycling
WP4

% e
Sustaina-
bility
WP5

www.telaketju.fi
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In conclusion...
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Conclusions

Circular economy is coming — it includes strengthening of re-use cycles
as well as recycling

This changes business value models and value chain, but continues
providing new business opportunities

New kinds of networks and ecosystem required especially in recycling

Linear textile model has been global — circular ecosystems may be
somewhat more local, but remain still multinational

VTT - beyond the obvious
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