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HEREWEAR GOAL

Design and manufacture clothing
that is truly sustainable via:

* Assuring circularity of textiles

* Textiles made from locally-
sourced bio-based
materials/waste

* Local small-scale
automated production and
networked manufacturing




PROJECT DETAILS

Call FNR-14-2020

Type of action |A — Innovation action
Total budget € 6.96 mio

EC funding € 6.16 mio

Starting date  October 1 2020
Duration 48 months

Coordinator Centexbel

This project has received funding from the European
Union’s Horizon 2020 research and innovation programme

u al m centre for
m circular design under grant agreement No 101000632.
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AIM AND OBJECTIVES

To create project outputs (guidelines and training materials) that address the questions, concerns
and core values of the stakeholder community who we hope will adopt/adapt the HEREWEAR
technologies and practices.

> Understand the partner assumptions of the value of the HEREWEAR technologies and practices

> Discover the questions, concerns and values of stakeholders in response to the HEREWEAR
technologies and practices

> Provide a brief for the partners developing guidelines, to guide the generation of appropriate
content

> Translate the guidelines into ‘training materials’ or other outputs, that address stakeholders’
concerns, questions and values
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WHY IS STAKEHOLDER ENGAGEMENT SO
IMPORTANT IN TECHNOLOGY PROJECTS?

ransition from the current
paradigm to a more sustainable
one, requires multiple actors to
change their operations and

relationships. In order to change, stakeholders need to
understand the co-created value that the
new paradigm offers them and their wider
networks...

John Wood
https;//metadesigners.org/WRITING-THE-

PARADIGM?s5=03
.. they will (understandably ) have concerns

and questions about these changes because
change is unknown and risky.

Vargo, S. L., & Lusch, R. F. (2004) Evolving to a new
dominant logic for marketing. Journal of Marketing

68: 1-17.



COMMUNICATION V. DIALOGICAL APPROACH
TO STAKEHOLDER ENGAGEMENT

At what point, and how, do
you start to talk to other
other people about your
technology?




COMMUNICATION V. DIALOGICAL APPROACH
TO STAKEHOLDER ENGAGEMENT
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COMMUNICATION V. DIALOGICAL APPROACH
TO STAKEHOLDER ENGAGEMENT

‘engagement can take many different forms, varying in the approach, the resource
Invested, the time taken and the involvement of different viewpoints. [...] rather than
rely on assumptions about the potential value of the technology to stakeholders, the
project could adopt an iterative methodological approach which aims to build dialogue
between technology developers and stakeholders through a series of workshops and
ultimately build scientific capacity. This would have a multiplier effect: building trust
with stakeholders, better understanding the value and therefore being able to
communicate more effectively with the public, developing an authentic narrative, and
providing technology developers with insights about the value of their products to

iINnform their future work.”

Prendiville, A., Hornbuckle, R., Fuller, S., Grimaldi, S., & Albaquerque, S. (under contract).
Deep and meaningful: an iterative approach to developing an authentic narrative for
public engagement.
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SYSTEMIC MATERIALS INNOVATION
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ual - gﬁgﬂg:‘gesign Hornbuckle, R. (2022) Translational Design Practices in Complex Collaborations: towards transferrable design methods for
transformative innovation; Design Research Society conference, 25th -3rd July 2022 Bilbao



SYSTEMIC
MATERIALS
INNOVATION

RESEARCH
PROCESS
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OCT 2021

FEB 2022 ﬂ%ﬁ f'\

MAR 2022 ?\ (\’\f\ ﬁ

MAR-JULY 2023

OCT 2023

JUNE 2024

1. Consultation with WP
Leaders & HW
Industrial Partners

2. Stakeholder
identification &
recruitment

3. Development of co-
design tools

4. External Stakeholder
Engagement

5. Consolidation of co-
created knowledge

6. Sharing Guideline
‘best practice’

/. Feedback to partners

8. Developing the ‘brief
and ‘template’ for HW
guidelines

9. Guidelines review
when writing guidelines
deliverables

10. Sense-checking
with community

11. Deliver impactful
outputs



CONTENT OF WP5 GUIDELINES

CONTENT?

ADAPTING
/ EXISTING
PLANNING

100LS

1 - ] Copy of VALUE of the TECHNOLOGY or CONCEPT

COnSUItatiOn AUDIENCE FOR WP5 GUIDELINES
Wlth WP AUDIENCE?

Brand /win:um .Eiﬁizy i rm:;?o.
Leaders & HW S
Industrial
Partners =

VALUE?

Case example
selecting

INVESTORS

SERVICE Positive
PROVIDER Chemical image from
PRINTERS industry SSSSSSSS ble
HP ETC. - Y ... @ jmnnovanry
- PROVIDERS
TTTTTTT E
ZUND i
u | | n CUTTING
TABLE
S fon designated
ustainable Re-vitalising ;
/ © shrinkage
BG (0 Munid palities clothing Amstertiam wal S
ra

BRANDS / harbours targets communities

recruitment - sl

BUY INTO
THE
SERVICE

NG & CUTTING PRINTING
FION? CENTRE? ON

GARMENTS?

u a I m centre for
m circular design




Development
of co-design
tools
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Bio-based
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The Lerm Dio-Dased refers Lo products derived from Deomass, such

&4 plants, trees or animals (the biomass can have undergone

physical chemical or biologecal trestment).

We can denlfy four generations of bio-based fbre gevelopment.
With crop feedstocks in the 15t generastion becoming increasingly

unsustanasble, HERDWEAR partners are geyek

from 2nd and 3rd generation feed<tocks sudh as whealstraw, waste

and seaweed
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Biorefinery
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Ablorefinery IS the nfrastructure used for the sustainable processing

of blomass INto & specirum of marketable products (food, feed

>

rmaterials, chemicals) and energy (fusls, power, heat)

n HEREWEAR, partners are refining & novel process for the
fractionation of products from 2nd and 3rd gererstion bio-based

feedstock sSuch as whealstraw, seaweed and manure

From thes process 8 range of products can be obtaned from the raw
feedstock, such &8 celiuloss, lgrnn and hemi-celulose whach can be

used in the production of man-made fbres and coatings
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Microfactory. Benefits
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HEREWEAR partners are exploring the concegt of the (digital textie) microfactory
for local Bio-based texties and garment design and production
There are lots of potential ways of configuring and realising a microfactory, but

the key elements are local, small-medium scale, digitally integrated, and NMexilie

preduction

Dignal services enable the smeoth managernent of the producton process and

enable doser collaboration between producers, end-wsers and designers. The
TNere '.L'.L-'y concept alows more Nexibi Ly in purchasing, design and

preduction, meaning lower volumes and bespoke services are possible

N ours, this could reduce time, logstical issues and costs
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Bio-based yarns

w——an
" ' L
I“ ]
CrLLU o0 Doy
LR

+[. SRR T e—
m —_— Senast

Nk e

Do pdrarie -
e pelrvnm o

n HEREWEAR, pariners are exploning the use of 2nd and 3rd

gener stion bio-based feedstocks 10 produce manmode celulosic fbres

and commercialy-avalable fsedstocks 1o produce bio-polyester fibres.

To make the man-made cellulosic fibres, the starting material,
celiulose pulp from biowaste sources, S dissolved in lonic iquids and

then spun out Into Nibres in & specal wet Spinning process

o bio-based sugars and starches,

The PLA monomers obtaned |
are polyrnersed usng a calalyst 1o forrn thermoplastic polyrners
These can be blended with other palymers 1o produce bio-
polyesters with a range of properties. Theds are then mell-Spun into

flaments
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Microfactory: Modes of application
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The 'microfactory’ IS & key festure of suslanasble garment production as
allows for smaber orders, dursbiity of style and sizing, and reduced pre
production waste, even 2ero waste. Important data is captured for full |fecycle

nteligence, for example the end-user can find local Mecyde externsion services
Ls and what Lo do

ANd make CoNsOous deasions about how they use garmer

when they &re no longer wantled in ther current form

The mucrofactory can be conceived in different parts of the values chain

depending on the business madel of the adopler, & can inchude sem
Sutomation, It can be entirely on one St= or with Some processes networked,

"

though still digraly connected. The microfaciory can also Adoplied Dy Dranacs

b
&% AN IN-House co-design service offer, for R&D, or within the communily as an

egudabon, Sois multpher and KIS entreprenseursnig enadier

Frame 31

Frame 26

Bio-based textiles

I HEREWEAR partners are exploring & variety of knitted and

woven lextile structures sutable for specific garment ".h',..’:'"_

The two fibres - man-made telluiose and bie (25 "\"'J" Nave

GfTerent properties which can be used done & 2 meno-maeria
‘

o comBined, 1o create bio-based yarns for producing textiles for

' >
cotherg
Bio-based finishes such as printing inks, dyes, enzyme Lreatments

and ambelishments are Deing explored 10 erhance the desired

properties of the textiles and garrments
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Digital Textile Microfacte
(DITFH)

"Production Box®

A g sl textie microfactory 1S & manufacturing setup with Lextie and clothng

preduction equipment, with & fully seamless ntegrated and sutomated
nformation flow fom desgn&configuration to process plamning &
preparstion to preduction &finnishing, typicaly for small series and on

demand production of (personalise) textiles,

A microfaciory typecally covers several process stapges eg for digital textile

printing and clothing with technological advanced egquipment.
p& Corsidered as “production box”,

Microfactories can be scaled-up by repication rather than growing the size of

& plant,

Frame 21
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Bio-based

1st
GENERATION

CROPS
SUGAR CANE
PALM OIL
RAPESEED
COTTON

Conventional Beti will

polymers will need to
need to be

replaced in the look for
long term alternatives

=
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2nd

GENERATION

3rd

GENERATION

MARINE
MACROALGAE

LIGNOCELLULOSIC (SEAWEED)

WOOD
WHEATSTRAW
WASTE

milk

milk protein
yarn
- AMsilk?
Germany

MICROALGAE

food waste

- how might
this change in

the future?

=

4th

GENERATION

BREAKTHROUGH

SOLAR-TO-FUEL

ADVANCED ALGAE

gradual Would want to
transition avoid
aloneside greenwashing

& : - people are very
conventional bt

production suspicious

How sustainable
is it? how can
we
communicate it
and validate it?

It's
a necessity
to change



[stakeholder]:

5. CELLULOSIC FIBRES SPINNING — HYGEINE PRODUCTS
Consolidation . .
Many of the trends we see in our " “What about post-consumer waste as Rk
of co-created future are pointing towards bio- feedstock?”
knowledge " degradable and more EU supply™ “Dying, biodegradability and recycling

L complicated by blending CL & PLA Y

6 ~ N @ k o

' : “Could we have tailor-made
Sharmg feedstocks with longer chain m
Guideline lengths ?” /> Is there a cost-saving for yarn spinning?
‘best practice’ % Is the quality consistent?

Is the sustainability proven?

céﬁ P cotiosic. Is it compatible to our process?

/. & =) At what scale?

Feedback to '@' How many times can it be recycled?

D artners - ® Communicate ar?d understand bio-cycles
as well as recycling

What are the implications for working
conditions and social impacts?

PLA could be used for non-wovens (low
melt temp) tensile strength and rigidity
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Developing
the ‘brief’ and
‘template’ for
HW guidelines
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WP4 GUIDELINES

1 AUDIENCES

Who do you hope will read this?

Can we make this layer understandable for a
wider audience? Bite-size information /
teasers / top-level to bring people in to layer 2

BENEFITS
What benefits could you highlight?

CONCERNS & QUESTIONS

what questions and concerns might be
important to address?

RICH CONTENT

What concepts would is be useful to illustrate or demonstrate using
different media? lllustrations / infographics / film / DIY activities /
pathways and step-wise way-finding for transition

LAYER 1 WHAT?

of ncept What

IMPACT

ENGAGING DELIVERY

How can we bring this to life? Play / film / webinars /

participatory activities / tools / online courses

CONTENT

LAYER 2 WHY?

WHY and WH

LAYER 3 HOW?

hat is the detailed informatior

AT? What is different about knowledge we can share
this? Address some questions and concerns The HOW TO's / technical information
here and highlight benefits

LEGACY

How can we ensure the guidelines have a legacy? Teaching /
curriculum /dissemination to schools / colleges / universities. Toolkits
and online courses. Embedding into existing services and offers.
Teaching the teacher (what teachers can we pass the knowledge onto?
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 WP2 GUIDELINES

CONTENT

1 AUDIENCES 2

Who do you hope will read this?

Textile /
H».vn‘hvlvu “h i : Feedstock
<.'vul4_.n|u ' producers
design
f bnd
Policy- &
2 funding logistics designated
makers - for bio
refineries

BENEFITS
What benefits could you highlight?

Ligrin and hemi
Flexibility
“wioraien NIgHeEr
— - value
products

ONCERNS & QUESTIONS

whaf questions and concerns might be
important to address?

How does it

compare to Kraft' SUIflte
e'hr—wt:hIngxex pUIplng pUIplng

How does
this compare
with what |
already use?

LAYER 1 WHAT?
Vwhat ","P e founaatio i ",J'li,,f[f”‘-'
Can we make this layer understandable for a
wider audience? Bite-size information /
teasers / top-level to bring people in to layer 2

LAYER 2 WHY?

WHY and WHAT? What is different about
this? Address some questions and concerns

here and highlight benefits

Wh >

LAYER3 H

detailec

Oow?
nform

nowieage we can

tion

The HOW TO's / technical information

RICH CONTENT

What concepts would is be useful to illustrate or demonstrate using
different media? lllustrations / infographics / film / DIY activities /
pathways and step-wise way-finding for transition

he:lallrrn.:lwr: feedstock More What are
ibre - to STEET research
EU bio- existing needed the steps:
= lluting £ high
economy Po £/ hag — Z
4 impact fibres How do the when?
strategy scientists
Interact wiech —
Wh a t the fammars?
is aSh? Where do
for bio- Location?. P Radius
— !‘Ai’(!‘
based N Sigivin -
dying
What is a What is
O Jio- . Quantities A S seasonalry
bl"". - ‘j e > Why not use ls it Qu Mixtures easonalry
A descbidh textile waste ~ Why these
and food feedstocks? rea”y —
T waste? waste?
Versaulity? — —
Pulp from —_—
mano fedstock
5 L“ u,.'w_ ol The explanation Clustering L,.s,.'. 1o
close-rich £ other
feedstocks of the f 1
feedstock into o Ce“ulose S L“ e projcts and
valuabie products —/7 feedstock industries examgles
gap generations' S
Value of Link aut to environmental Energy
this other EU Batches impact of costing /
luchnulogy textiles from mono burning use
over others recycling Vs mudtl waste? - How does existing energy
. feedstocks - fi
BB CER == et this compare refinery
with what | infrastructure
already use? developer
Comparison
Can we Can we to cotton / Conversion
InvaS]Ve Assecsment of improve soil impro'.'e . CEL LCA of existing
local available aquality for rofitability Al Infrastructure
. apricultural q Ay R y arémal bedding
Sp@CleS? A farmers? for farmers? becauss of
e e shortage of
— — whet
Who are
the
farmers?

IMPACT

ENGAGING DELIVERY LEGACY

How can we ensure the guidelines have a legacy? Teaching /

How ring thi ife? Pl film / inars / . :
QW a0 e Kiig thes to lfer By L 1 e curriculum /dissemination to schools / colleges / universities. Toolkits

articipatory activities / tools / online courses ‘ ‘ ,
P | and online courses. Embedding into existing services and offers.

Teaching the teacher (what teachers can we pass the knowledge onto?
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WHAT HAS BEEN THE IMPACT SO FAR?

* Integration of roadmaps into guidelines
* Social aspects of microfactory being explored

* Building an introductory framework to simplify the concepts and
answer first questions: ‘is it really waste?’

* Development of clear language around ’bio-based’ ‘how do we
communicate this with our networks?’

* Development of systemic concepts: location, reconfiguration of
supply chains, new roles and ways of working.

18
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CONCLUSIONS (SO FAR)

* Many of the stakeholder questions and concerns will be addressed
through the framing of the guidelines rather than through changes to
the technical content;

* By giving stakeholders a voice in the project, we have have helped
shape discussions and researchers’ ideas about what is possible and
desirable in the translation of their technology to industrial practice;

* |t has exposed researchers to alternative perspectives from system
actors they may not have engaged with before;

* |t has set up a dialogue between stakeholder value and the
technology development.
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