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Overview

> Introduction Visions for 2050

> Key insights from recent CCD research
projects — what do we know now about
sustainability, circularity and fashion textile
materials?

> Meet the Street — who lives here in 2050
and what are they wearing?

> World Circular Textiles Day 2050
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Introduction: Centre for Circular Design

Each row from left:
* Prof Becky Earley
e Dr Kate Goldsworthy
* Em Prof Kay Politowicz
e Phil Hadridge
* Dr Helen Paine
* David Cross
* Dr Rosie Hornbuckle
* Rosa Romeo
* Dr Laetitia Forst
* Kate Wakeling
e Cathryn Hall
* Laura Solomon
* Sanne Visser
Dr Bridget Harvey
* Professor Lucy Norris
e Dr Clara Vuletich
*  Emmeline Child
* Rachel Pearce
* Dr Marion Real
* Loula Mercedes

Keynote: Professor Rebecca Earley

Co-director of Centre for Circular Design,
at Chelsea College of Arts, University of
the Arts London.

Becky is a design researcher and award-
winning research team leader. She
makes, curates, facilitates and writes.

In October 2021 she co-founded World
Circular Textiles Day 2050 with a team of
like-minded collaborators.
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Introduction: Visions for 2050

This keynote looks ahead, through the eyes
of consumers, at a range of garments and
how they might be created, purchased,
used, recirculated, recreated and
regenerated, in 2050. Functioning at ‘full
circularity’ the industry is in balance with
scarce resources, food needs and
emissions caps. Waste streams feed into
new resources; biomaterials have finally
arrived.

This fashion future is circular,
connected, local, regenerative, fun and
fair.
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Trash 2 Cash (2018)

A 3.5-year research project involved 17
partners from 10 different countries
selected to represent the whole material
life cycle. An experimental design-driven
methodology was used to enable the
collaboration along with new facilitation
techniques and Life Cycle Thinking
approaches designed and delivered by
CCD researchers; the circular design
concepts informed the materials
development in an iterative co-design
process to produce six sensational master
case product prototypes.

CCD researchers: Becky Earley, Kate
Goldsworthy, Rosie Hornbuckle, Dawn
Ellams

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement NO XXXXXXXXX
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Trash 2 Cash (2018)
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Fashion Fascia

THE CHALLENGE

Currently, cars are mostly manufactured with virgin materials, including composites (combinations
of materials) that can’t be recycled. Recycled materials are mostly unattractive and remain
hidden. New regulations coming into force will require car manufacturers to use more and more
recycled and recyclable materials; this will mean using them in the visible areas of the car where
aesthetic standards are higher. The Trash-2-Cash automotive designers turned their attention

to the car interior, where recycled materials could be an eye-catching feature. They focused on
the central console and door inserts — the decorative areas by the gearshift and door handles.
The designers wanted the new materials to add an individual touch and be luxurious, as well

as being made from recycled materials and fully recyclable at the end of their useful life.

THE INNOVATION

Trash-2-Cash scientists and designers explored a variety of material innovations using T2C recycled
polymers and fibres, laser etching, an innovative recyclable epoxy resin and textile print design.

In one example recycled PET pellets from old fleece dressing gowns have been injection moulded
to produce a central console panel for a car interior. Customisable laser etching adds to the
surface decoration, removing the need for additional treatments. In several other experiments a
creative print design approach was used to finish different non-woven recycled polyester textiles
and then encapsulate them in the new recyclable resin. This set of experimental samples extends
this approach even further, reworking recycled polyester wadding with industry-ready finishes,

to add value through design. These innovations have produced a number of distinctly different

but beautiful decorative fascia pieces, showing new material directions for cars of the future.

By law, cars of the future will be
increasingly required to use recycled and
recyclable materials in their production.
The Trash-2-Cash recycling technologies
allow the proposal of new modes for
manufacturing visually appealing,
high-quality automotive interior

plastics using recycled plastic pellets,
recycled textiles and recyclable resin.
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Mistra Future Fashion (2011-2019)

ual = centrefor |
m circular design



Mistra Future Fashion, Phase 1 (2011 - 2015)
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Mistra Future Fashion, Phase 2 (2015 - 2019)

For Phase 2 of the Mistra Future
Fashion project researchers worked
closely with material developers and
service providers, to design appropriate
materials for different speeds of use,
production and recovery. They
developed the concepts whilst also
continuing to share their approaches
with fashion designers in industry to
enable commercial prototypes to be
developed alongside the research
garments.

CCD researchers: Becky Earley, Kate
Goldsworthy, Kay Politowicz, Helen Paine,
Cathryn Hall, Laetitia Forst, Marion Real

Q@ Fiippak
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Methodology: Strategic Textile Design Thinking

SUSTAINABLE TO CIRCULAR DESIGN

3

Design to Reduce
Chemical Impacts

S

Design That Explores
New Technologies

4

Design to Reduce
Water and Energy
Use

6

Design that Takes
Models from
Nature & History

% 10

Design Activism

8

Design to Reduce
the Need to Consume

4

Design for Ethical
Production

Design to Dematerialise
and Develop
Systems & Services

Design
for Cyclability

CIRCULAR DESIGN

Innovation

Circular Design

Framework

The TEN: sustainable design strategies,
evolved in 2020 into the Circular Design
strategy framework. This is a holistic
approach which maintains the range of
values established in sustainable design
research and practice.

Design for
Recycling

Design for
Circular Speeds
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Materials: Circularity through material & process innovation
Models: Circularity through rethinking biological, technical & social systems
Mindsets: Circularity through shifting industry, community & individual habits

Design for Remanufacture: Monomateriality & Disassembly
Design for Mechanical Recycling

Design for Chemical Recycling

Design for Bio-Degradation: domestic or industrial composting

Design for Keep: Aesthetic, Physical & Emotional Durability
Design for Change: Customisation; Multifunction; Adaptability & Modularity
Design for Care: Washability; Repairability; Rentability; Swappability; Returnability



HEREWEAR (2020-2024)

Herewear is CCD’s latest EU H2020 funded
research project, focusing on bio fibres made
from agricultural waste and seaweed, to be
used in streetwear and uniforms across a series
of localised digital manufacturing hubs. Kick off
meetings happened in October 2020 during
which all the consortium members met for the
first time online. The project is hosted by
Centexbel in Belgium, and partners include
Circular.Fashion (Berlin), Mai Bine (Romania),
Research Institutes of Sweden (RISE) and
Eurecat (Spain).

CCD researchers:

Rebecca Earley, Kate Goldsworthy, Laetitia
Forst, Rosie Hornbuckle

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 101000632.
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HEREWEAR (2020-2024)

This project has received funding from the European D1.1 — Bio-Based Samples Collection (2020-21). Dr Laetitia Forst has been collecting
*  x Union’s Horizon 2020 research and innovation bio-based materials and time coding them ‘now’, ‘near’ and ‘far’. We are using the
- programme under grant agreement No 101000632. samples to create a set of guidelines for how to best use them in localised, circular

clothing contexts.
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Doughnut fashion?

BIOSPHERE INTEGRITY

CLIMATE CHANGE

Bll
(Not yet
quantified)

NOVEL ENTITIES
"~ _ (Not yet quantified)

LAND-SYSTEM
CHANGE
STRATOSPHERIC
OZONE DEPLETION
FRESHWATER USE

S5 " ATMOSPHERIC AEROSOL
. LOADING
(Not yet quantified)

ACIDIFICATION

BIOGEOCHEMICAL [ Below boundary (safe)
In zone of uncertainty (increasing risk)

FLOWS || Beyond zone of uncertainty (high risk)

u a m centre for
m circular design

[ Beyond the boundary
Boundary not quantified

climate
change



Fashion textile material development through the lenses of...

> Energy  on. SUSTAINABLE £ ™

> Water g@j‘@ DEVELOPMENT %“ALS
A\ 7

S FOOd W 17 GOALS TO TRANSFORM OUR WORLD

GOOD HEALTH QUALITY GENDER

> Health POVERTY
> Education

AND WELL-BEING EDUCATION EQUALITY

> I[ncome and work

INDUSTRY, INNOVATION 10 REDUCED
AND INFRASTRUCTURE INEQUALITIES

> Peace and justice DECENT WORK AND

ECONOMIC GROWTH

> Political voice
> Social equity
> Gender equality 13 s 1"

PEACE, JUSTICE PARTNERSHIPS
ACTION BELOW WATER 15 ON LAND 16 AND STRONG 17 FOR THE GOALS
INSTITUTIONS

SUSTAINABLE
‘ DEVELOPMENT
Y, GOALS

> Housing
> Networks
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Beyond the butterfly... to material maps
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RENEWABLES é FINITE MATERIALS
RENEWABLES FLOW MANAGEMENT STOCK MANAGEMENT POLYESTER COTTON GLUE CARBON PLASTIC VISCOSE LINEN LEATHER CHEESE

T

FIBRE FIBRE

FARMING/COLLECTION'
PARTS MANUFACTURER

V

BIOCHEMICAL
’ \ FEEDSTOCK PRODUCT MANUFACTURER
REGENERATION 0 RECYCLE
K }
SERVICE PROVIDER
RBISH/
SHARE REMANUFACTURE
v REUSE/REDISTRIBUTE
BIOGAS |
CASCADES MAINTAIN/PROLGNG
AR ! \
ANAEROBIC
DIGESTION
COLLECTION COLLECTION

EXTRACTION OF

BIOCHEMICAL

FEEDSTOCK:
1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input

MINIMISE SYSTEMATIC
LEAKAGE AND NEGATIVE Eg'aENNDx.ﬁcoﬁRTHUR
EXTERNALITIES

Animal Vegetable Mineral website by Dr Kate Goldsworthy
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Material Ages: Natural, Synthetic, Recoverables

MATERIAL TH.
AGES

WORDS BY KATE GOLDSWORTHY,
CIRCULARDESIGN.ORG.UK

(1]

E OF
l l I 9 From 6000BC
R to the 19th
century

PHOTOGRAPHY: PIM TOP, PIMTOP.COM
STYLING: TITIA DANE, IOIA.NL

Until the start of the 21st century, the idea of a truly circular materials world
seemed far-fetched at best. Yes, we were able to create fibres with ever more
incredible qualities, from a mind-blowing range of sources — but the ability to
turn those same fibres back into high-quality materials for future use was not
yet viable. The launch of Teijin’s commercial fibre-to-fibre recycling technology
in 2006 altered this reality and promised a step change in the way we produced

and perceived recycled textiles: not as inferior downcycled materials but as 7 \ ) The 20th

regenerative and continuous resources. * centur
It's 15 years since Teijin’s innovation rocked the textiles world and while the Y
technology failed to reach scale, full circularity is finally beginning to feel within

our grasp. Today, it has never felt more important to stop our precious resources

ending up in landfill or leaking fibres into our environment and oceans. It has

flipped the practice of materials design and recycling from a reactive approach

based on upcycling to a more proactive one based on recovery and regenera-

tion. The essential aim is to start with the end at the beginning and prepare

materials for recycling in the future.
If we take a longer view on materials development, this is not the only time in its
history that we can pinpoint a fundamental shift in the very nature of our rela-
tionship with the resources around us. When we look from this more holistic
perspective, we can identify three clear Material Ages, each providing a world-
changing shift in innovation and propelling us forward to the next materials
revolution.

Our ability to use nature’s resources in ever more astonishing ways has shifted

C d H . A H I b D K more in the last 200 years than the previous 8,000, powered largely by our ability

re I tS . rt I C e y r a te to synthesise and chemically transform them. This has provided an abundance
of ‘stuff’ to meet the world’s increasing needs and, of course, has not been

Goldsworthy, Viewpoint, Feb '21 wihout consequence.

C H — AG:
I 4 _J |
In order to move forward into the next materials revolution with sustainability L ¥ ! z E O I

and equity at its heart, we must reconsider our relationship with the materials we o o

use, to respect our valuable resources and retain their value for future genera- J Towards
tions. Recovery technologies are poised to launch us into this next stage and, —4 2050
inthe process, reinvent our current materials stocks and waste streams as the / !

ultimate renewable resources of the future.

¢¢SS HALVN O LIdIdS 60 INSSI HNOT0I LNIOdM3IA

'SUPPORTED BY PANTONE®

(1]

COLOUR ESSAY VIEWPOINT COLOUR MATERIAL AGES 1
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Feedstocks, bio-based materials, blending and EOL
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Figure 1 Overview of the four fiber groups and the groups of raw materials from which they are derived. The sizes

of the fiber group boxes indicate their relative market shares but are not directly proportional to the market
shares. (Sandin et al. 2019)

mistra
future
fashion
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G. Sandin, G.M. Peters / Journal of Cleaner Production 184 (2018) 353—365



Feedstocks, bio-based materials, blending and EOL
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Cellulosic Protein
+ Cotton Alpaca
Kapoc Camel
Flax Cashmere
Hemp Mohair
Jute Silk
Ramie Wool
Manila Vicuna
+ Sisal
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Feedstocks, bio-based materials, blending and EOL
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This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101000632.




Meet the Street: prior thinking
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Flexible Wardrobes 1)

Bet‘ter Fa%f Sports Style y Quality Subst:ripticm‘:smjvjing ée%ds = 7 \_,/“‘ Yoar 50 ”’”~' *Aear e

: ’/‘\\Z,§ \\ ﬂw‘,\i DA @O { IGURE 1 How one polyester shirt might last 50 years, get remanufactured multiple times, and be worn by many users. Cycle A show
- b Food & Nature J oI b b=y he remanufacturing techniques that would change the shirt at key stages: digital dye sublimation printing, laser etching and cuttin;
e iand mafxipulaFio? and em1bAroiider?1, \yith the final §her§ical recyﬁlingg‘ process taki?g place‘ ?t year 50. CEYC,IE\B shows different us

* Focus on people’s needs, habits and behaviours * Consider short-, medium- and long-life products

* Bring materials together with systems, around an * Products to move between being owned by individuals or
end-of-life route borrowed by groups of people
e Consider human stories as motivational factors * All goods are recovered in some way: through a

biodegradation, mechanical or molecular recovery
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Future Family

Reusing what we
already have

Feeding into stable, durable & highly
customizable contexts

Local, regenerative,
bio-based, circular —
made to meet needs
of a community




Young Entrepreneurs & Professionals

Repatr Caté
¥

FIXED!

Virtual fashion

An ecology of
Cardiff Repair Café dress speeds

Service sportswear




Ageing Generation X’ers

Jeans that fall apart...

Biker jackets that
self-repair &
regulate body heat

v
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Local luxury
luggage...

Wardrobes that come
with the flat...

Shape, pattern and
colour changing
clothes




World Circular Textiles Day 2050

- Full circularity: 2050

ircular: by 2050 a tlme when there is dignity, eqwty and equality. A~
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Call to action 2021

RAW MATERIALS

RENEWABLE, REUSABLE AND NON-TOXIC, USED
EFFICIENTLY AND KEPT IN CONTINUAL CIRCULATION

PRODUCTS & SERVICES

DESIGNING TO KEEP MATERIALS AND PEOPLE
FUNCTIONING AT THEIR HIGHEST VALUE

PEOPLE

PEOPLE ACROSS THE SUPPLY CHAIN THRIVE, IN AN
EQUITABLE, SOCIALLY JUST AND RESILIENT SOCIETY



Thanks for listening!

r.l.earley@arts.ac.uk
INSTA: @becky_earley
TWITTER: @rlearley
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