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e's cross-disciplinary approach brings

together design and scientific researchers w
ith industry experts in order to understand

and recognise the potential for design in creating a circular fashion future at m
ultiple

lifecycle speeds.

In this paper developed by a group of design researchers at U
AL, w

e define circular
design in the context of a sustainable fashion system

 and consider how
 a polarisation

of thinking in relation to 'speeds' has occurred. By reflecting on the practice outcom
es

produced as part of the Textile Toolbox (in M
FF Phase 1) w

e question the idea of
'circular speeds' for textile design and analyse concepts w

hich relate to 'super-slow
'

and 'fast-forw
ard' approaches.

W
e review

 the historical context of 'slow
' before presenting contem

porary case studies
from

 industry w
hich relate to one of three key approaches defined as a fram

ew
ork for

super-slow
 design. W

e also review
 the current context of 'fast' before presenting

contem
porary case studies from

 industry w
hich point tow

ards the potential for
redefining the fast context in fashion by relating it to circular strategies and m

aterial
recovery possibilities. Again these them

es are presented in a fram
ew

ork of three key
approaches for fast-forw

ard design.

Finally, w
e bring together the analysis of both fast and slow

 and a single proposition for
designing for the circular econom

y and as a starting point for the w
ork to be developed

by the design them
e researchers. W

e discuss synergies and trade offs betw
een the

approaches and suggest a m
iddle ground for future investigation. Through this process

w
e aim

 to generate insights about design that can be applied and tested by others. By
review

ing current industry approaches and activity alongside academ
ic design

research, w
e propose a useful fram

ew
ork to dem

onstrate that the lens of speed can
offer new

 opportunities tow
ards a m

ore sustainable industry.
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 A
bstract 

 
In this paper, developed by a group of design researchers at U

A
L, w

e define circular 
design in the context of a sustainable fashion system

 and consider how
 a polarisation of 

thinking in relation to ‘speeds’ has occurred. B
y reflecting on the practice outcom

es 
produced as part of the Textile Toolbox (Earley et al, 2014) in M

istra Future Fashion 
(M

FF) Phase 1, w
e question the idea of ‘circular speeds’ for textile design and analyse 

concepts w
hich relate to ‘super-slow

’ and ‘fast-forw
ard’ approaches. The M

FF 
program

m
e’s cross-disciplinary approach brings together design and scientific 

researchers w
ith industry experts in a bid to understand and recognise the potential for 

design in creating a circular fashion future at m
ultiple lifecycle speeds.  

 W
e review

 the historical context of ‘slow
’ before presenting contem

porary case studies 
from

 industry w
hich relate to one of three key approaches defined as a fram

ew
ork for 

‘super-slow
’ design. W

e also review
 the current context of ‘fast’ before presenting 

contem
porary case studies from

 industry w
hich point tow

ards the potential for 
redefining the fast context in fashion by relating it to circular strategies and m

aterial 
recovery possibilities. A

gain these them
es are presented in a fram

ew
ork of three key 

approaches for ‘fast-forw
ard’ design. 

 Finally, w
e bring together the analysis of both fast and slow

 and a single proposition for 
designing for the circular econom

y and as a starting point for the w
ork to be developed 

by the design researchers. W
e discuss synergies and trade offs betw

een the approaches 
and suggest a m

iddle ground for future investigation. Through this process w
e aim

 to 
generate insights about design that can be applied and tested by others. B

y review
ing 

current industry approaches and activity alongside academ
ic design research, w

e 
propose a useful fram

ew
ork to dem

onstrate that the lens of speed can offer new
 

opportunities tow
ards a m

ore sustainable industry. 
 K

eyw
ords: circular textile design; design research; sustainable fashion; fast &

 slow
 

Subject classification codes: design research; fashion and textiles; sustainable design; 
recycling 
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1 
Introduction  

This article aim
s to further the understanding of designing for textile product speeds in a 

circular fashion context, by exam
ining theoretical, industry and practice-based research 

contexts. 
 D

esign and production has changed to m
eet the need for speed, grow

ing populations 
and the cultivated fast fashion appetite. C

onversely, the idea of designing durable and 
long-lasting fashion textiles has been a part of the fashion industry from

 the outset – 
long before product obsolescence had been dream

t up in the 1950’s, yet the idea of slow
 

fashion has been prom
oted in recent years as a new

 counter approach to fast fashion.  In 
this paper the authors propose another w

ay of view
ing the speed of fashion products by 

building on the w
ork of Fletcher &

 Tham
 around rhythm

s (Lifetim
es, 2004), and also 

draw
ing insights from

 the authors’ practice-based w
ork during M

FF Phase 1 (2011-
2015).  
 The concepts of fast and slow

 fashion have gained increased attention during recent 
years. This m

ay in part be due to a renew
ed and intensified m

edia coverage of the 
unw

anted im
plications of the fast fashion industry, w

hich can be seen on a local, 
regional and w

orldw
ide scale (including w

ater, air and soil pollution, clim
ate im

pact, 
shortage of arable land, harm

ful and unsafe w
orking conditions, poor w

orkers rights’, 
fatal factory accidents, etc.). In addition, the slow

 m
ovem

ent, w
hich has been prom

oted 
by N

G
O

s and other goups and individuals, is grow
ing stronger. Slow

 living, spanning 
from

 food to fashion to other daily practices, is now
 an established phenom

enon of the 
W

estern w
orld – offered as an antidote to the fast-paced living that dom

inates our 
societies. 

 Furtherm
ore, the notion of a circular econom

y, as prom
oted by the Ellen M

acA
rthur 

Foundation, and its associated principles has gained rapid grounds and w
idening 

political support over the last years. C
ircular approaches are now

 being explored by 
m

any fashion com
panies, and new

 technological advances bring us ever closer to a truly 
circular m

aterials system
.  

 1.1 
C

ircular design 
C

ircular design first becam
e relevant to textile designers through M

cD
onnough &

 
Braungart’s ‘The H

annover Principles’ (1992) follow
ed by the m

ore w
idely cited 

Cradle to Cradle (2002), w
here the sixth principle ‘elim

inate the concept of w
aste’ 
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pointed tow
ards a far m

ore holistic notion of m
aterials recovery as com

pared to the then 
com

m
on ‘reduce, reuse, recycle’ m

antra. They called for the optim
isation of the ‘full 

lifecycle of products and processes to em
ulate natural system

s, in w
hich there is no 

w
aste’, and suggested that current m

ethods perpetuated a cradle-to-grave strategy, 
w

hich w
as ultim

ately a linear one. C
ircular design aim

s to redefine sustainability 
m

odels as a m
ore cohesive and connected approach. It is not sim

ply about recycling 
m

aterials, or even about closed-loops of m
aterial recovery. C

ircular design is at its very 
core a concept of system

s thinking w
ith cycles of every size and speed considered. 

 1.2 
Fast, slow

 and everything in betw
een 

The research on fashion and speed is w
ell underw

ay, starting w
ith the research of 

Fletcher and Tham
 through their definition of ‘clothing Rhythm

s’ (2003) and the 
Lifetim

es project (2004) w
hich explored rythm

s through w
ardrobe studies and 

classification of existing clothing archetypes.  M
ore recently these concepts have been 

explored through practice based research w
ith the w

ork of Earley, G
oldsw

orthy, 
Politow

icz and researchers at U
niversity of the A

rts London (Textile Toolbox, 2014), as 
part of M

FF, Phase 2. This study aim
s to further add to the slow

-fast fashion 
fram

ew
ork, by setting the scene in theoretical, industry and practice-based research 

contexts. 
 Carl H

onoré’s ‘In Praise of Slow
’ (2004) proposed that w

e seek balance - the right 
speed – and that w

e question the notion that faster is alw
ays better. This sits at ease w

ith 
the sustainability discourse w

hich calls for slow
er consum

ption and m
ore durable 

products. B
ut equally there are exam

ples of all speeds in the natural w
orld w

hich point 
tow

ards positive appropriation of both fast and slow
 system

s. W
e see the sam

e positive 
and expansive exam

ples of the full spectrum
 from

 fast to slow
 in other industries, for 

exam
ple food and architecture. Street food offering fast yet authentic and healthy 

alternatives to the processes and m
ass-produced fast-food on offer in another part of the 

m
arket, and even ‘fast architecture’ providing appropriately tem

porary building 
structures for disaster zones or short-life exhibition concepts.  Perhaps slow

ing dow
n is 

not the only solution to the environm
ental challenges w

e face. 
 In the natural w

orld, ‘sm
all and fast’ lifecycles exist in com

bination w
ith ‘large and 

slow
’, to arrive at a suitable ecosystem

 for survival. The com
bination of different 

natural speeds related to durability enables the entire system
 to continue. B

rand (1985) 
proposes that w

e should ‘adopt this approach in the im
aginative design of system

s’. 
Fletcher suggests in ‘The Speed Factor’ (2011) that, ‘applying ideas of speed and 
rhythm

s of use to fashion and textiles helps us develop a new
 vision for the sector that 

has the potential to reduce som
e of the negative im

pacts of consum
erist‘

fast’
 

fashion. If w
e look at how

 speed is dealt w
ith in nature, w

e see com
binations of fast and 

slow
. Ecosystem

s achieve balance and long- term
 resilience of the larger system

 by 
adjusting to change at different paces.’
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 R
ather than pursue a polarised approach to view

ing ‘speed of use’ (w
hich often lim

its 
attention to a sm

all part of the w
hole lifecycle), the authors here argue that a m

ore 
nuanced m

ethod of analysing speed is needed w
hich acknow

ledges the entire lifecycle 
of a product. W

e should in fact be considering the right speed for each garm
ent w

ithin 
specific lifecycle stages.  
  2 

Tow
ards designing for circular speeds 

 In this paper the authors set the scene for M
FF Phase 2 research (2015-2019). The 

intention is to develop the discourse on from
 sim

ply fast and slow
, to a level w

here 
m

ultiple and proportionate speeds can be both understood, tested via LC
A

 and 
ultim

ately engineered, to im
prove the circular efficiency of a product. The idea 

presented here is that w
e consider both long-life (slow

) and short-life (fast) as m
odels 

for clothing to suit a broad range of user contexts -  different needs, tastes, incom
es and 

styles. 
 The results from

 this research w
ill feed into ongoing research, w

ith the production of 
prototypes in 2018 and the publication of design guidelines for the circular fashion 
industry in 2019. 
 2.1 

The role of design in a creative and collaborative m
ethodology 

Integral to the developm
ent of good design practice are the current ideas from

 relevant 
disciplines: anthropology, business studies, m

aterials science, behavioural econom
ics, 

design studies, histories of dress and theories of sustainability.  This m
ulti-disciplinary 

integration is at the very heart of the project. System
ic solutions, such as is its rem

it, 
cannot be nurtured and developed in academ

ic silos and so research is being developed 
in four discipline-crossing them

es in order to prom
ote a truly collaborative process. 

 D
esign research serves as a vital m

eans of connection betw
een these scientific practices. 

In 1986, A
ppadurai described the social role of artists as critical as ‘they are thinking 

about new
 w

ays to arrange things’. H
e com

m
ends their ability to im

agine new
 

possibilities and form
 alliances w

ith other disciplines, w
hich can have practical 

applications. To benefit social progress, the im
agination of artists and designers needs to 

be connected to innovation in science and technology. In an interview
, Tonkinw

ise 
(2015) pointed out that the job of design is not confined to “the creation of artifacts, 
w

hether com
m

unications, products, or environm
ents. B

ut the practice of design is 
actually about persuading a w

ide range of actors – fellow
 designers, suppliers, investors, 

logistics m
anagers, users in households, w

orkplaces or public spaces, etc. – to w
ork 

together on m
aterializing a future in w

hich such an artifact exists.”  
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D
esign can play a pivotal role in im

proving perform
ance at every stage of the socio-

m
aterial lifecycle. B

y w
orking in com

m
unities of practice designers can identify both 

the physical and psychological barriers to m
ore sustainable solutions, translating them

 
into creative proposals for transform

ation.  
 D

esign can w
ork at both m

icro and m
acro scale (both m

aterials/products and system
s 

innovation) to avoid the often unintended consequences w
hich can com

e from
 looking 

only at parts of the lifecycle and value chain. D
esigners need to w

ork w
ith circularity 

principles w
ithin a sustainability fram

ew
ork and to fully understand the technical and 

biological cycles w
ithin the circular econom

y. Y
et innovation in the field has show

n us 
that for textile designers, circular design also needs to consider how

 these cycles can 
interconnect; and how

 understanding the speed of these cycles is also im
portant in 

m
aking appropriate design choices. The inter-disciplinary practice-based textile design 

being carried out in this project aim
s to generate new

 insights for this em
erging design 

field. 
 The overw

helm
ing com

plexity and lack of transparency of environm
ental problem

s can 
be discouraging. B

ut designers have an ability to apply system
s thinking, in a creative 

m
ethod that A

ckoff (2006) term
s ‘problem

 dissolving’, w
hich shifts the problem

 into a 
new

 context. D
esigners can then construct new

 approaches based on reflection, logic 
and the generation of creative, speculative ideas. To do this, the poetic and lateral-
thinking outcom

es of the design process are best achieved in collaborative com
m

unities 
of practice. In order to be influential to innovation on a large scale, design outcom

es 
need to be pre-em

ptive rather than reactive and locate physical products as part of 
m

aterial and im
m

aterial system
s.  

 W
e are seeking to relate these m

aterial (in the broadest sense) choices appropriately to a 
specific lifecycle context. A

ll garm
ent journeys are not the sam

e and all users are not 
uniform

 in their behaviour and w
ardrobe curation. Each fashion consum

er w
ill have a 

com
plex and varied collection of garm

ents in their care and this variety and com
plexity 

is essential in any consideration of a solution.   
 2.1 

C
ircular design through the prototype 

D
esigners are intrinsically connected to m

aterials in proposing their transform
ation into 

objects, w
hich have both m

eaning and practical application. H
ow

ever, a C
21st 

understanding of the expenditure of energy, w
ater and valuable m

aterial com
m

odities to 
m

ake artefacts, is also leading us to seek ‘im
m

aterial’ extensions of objects in use, as 
propositions to lighten the m

aterial load. A
 w

ay forw
ard for the fashion designer is to 

study the preferences and behaviour of a particular social group. U
nderstanding their 

aspirations and the triggers to purchases can enable designers to propose desirable 
m

odels for an im
proved fashion system

. 
 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

 
  

 
 

7 

To achieve sustainability and circularity through design, an understanding of im
pacts 

through all stages of the life-cycle m
ust be understood in order to tackle the reduction of 

dam
age resulting from

 existing practices. A
 product can be redesigned to im

prove its 
overall perform

ance, by understanding its context in this lifecycle system
. ‘Re-directive 

practice’ results in w
hat Fry describes as design ‘re-coding’: ‘the exposure of the 

unsustainable and the declaration of m
eans of sustainm

ent’ (2009). W
hen this is 

em
bodied in a prototype, the reflective ‘conversation’ takes place in a series of project 

revisions. A
s a result of surprise realisations or ‘backtalk’ from

 the prototype, the 
designer can test, redesign and collaborate w

ith other disciplines and ultim
ately, w

ith 
the consum

er, w
ho can becom

e part of the prototype com
m

unity (W
inograd 1996). In 

this w
ay w

e are using the prototype alongside m
ulti-disciplinary collaboration in order 

to question and find insight on these circular m
odels. First to expose the unsustainable 

elem
ents in order to then design them

 out of the system
.  

 B
ut how

 can designers know
 that they are not sim

ply sustaining the unsustainable, in 
w

orking tow
ards reduced im

pacts? They cannot. Popper (1984) sum
m

arized the 
dilem

m
a: “It is im

portant that w
e realise just how

 little w
e know

 about these 
unforeseeable consequences of our actions. The best m

eans available to us is still trial 
and error: trials that are often dangerous and even m

ore dangerous errors. W
hat rem

ains 
is the problem

 of selecting am
ong our tentative solutions, ‘our guesses’ according to a 

m
ethod that is open to us.” D

esigners can only integrate the com
ponents they believe 

are necessary for sustainability, w
hile m

aking key trade-offs in search of better design 
solutions. The ‘re-direction’ of generic design observed in all individual and social 
activity, is best com

plem
ented and reinforced by a system

s approach in ‘transition 
design’ (Irw

in, Tonkinw
ise and K

ossoff 2015). 
 H

ow
ever, w

e are m
itigating this uncertainty through developing relationships betw

een 
the hard and soft elem

ents of the research. B
y w

orking closely w
ith both science and 

industry partners on the project w
e aim

 to reveal deeper insight and m
ap m

etrics into the 
design process (G

oldsw
orthy et al, 2017). Further w

ork w
ith stakeholder groups and a 

program
m

e of designers-in residence (both w
ith science and industry partners) w

ill 
expand and evolve the understanding of issues. 
 

3  
 

The polarisation of fast and slow fashion 
 

D
uring the first phase of the M

FF project researchers from
 U

A
L identified a gap in 

know
ledge through their ‘design prototypes’ developed for the Textile Toolbox project.   

A
lthough ‘lifecycle thinking’ had becom

e a w
idely adopted and tested approach in 

academ
ic and industry contexts, the dim

ension of ‘tim
e’ or ‘speed’ w

as not fully 
resolved as a factor w

ithin existing guidelines for design.  Thus ‘speed of cycle’ becam
e 

the focus of the research as it m
oved into phase 2. This paper represents the results of an 

academ
ic review

 of the literature conducted during 2016-2017 in order to better 
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understand the challenges this m
ay bring to design and to prepare for an action research 

phase, including w
orkshops held w

ith participants in the U
K

, Sw
eden and U

SA
, as w

ell 
as the developm

ent of design research prototypes.   
 3.1 

C
ircular speeds em

erging from
 Textile Toolbox 

The culm
ination of the first phase of M

FF w
as a series of design artefacts or prototypes 

w
hich explored the them

es of the research through m
aking. These textile/fashion 

artefacts, could be described as ‘propositions’ for a new
 w

ay of thinking about 
designing sustainability into fashion, using TH

E TEN
 (TED

 2013 ) as a starting point 
and fram

ew
ork for the briefs.  

 [FIG
U

R
E 1]  

 The resulting ten prototypes w
ere each developed by an individual researcher, or sm

all 
group of collaborating researchers, in response to the follow

ing aim
 – ‘exam

ine the 
range of decisions that designers m

ake during product developm
ent phase using the 

fram
ew

ork of TED
’s The TEN

’.  W
hen analysing the ten prototypes it becam

e clear that 
w

hilst each responded to the sam
e challenge of ‘circular design’ through their creation 

there w
as a polarisation of the ideas in relation to design approaches and ‘speeds’ 

 A
s expected m

ost of the approaches w
ere looking at w

ays to extend the use phase of the 
product (in both physical and em

otional durability strategies) w
hilst three of the 

prototypes had little or no reference to product longevity and w
ere rather concerned 

w
ith easing the flow

 of m
aterials back around the lifecycle, creating garm

ents w
hich 

w
ere designed for a particular m

aterial-recovery technique or even intervened w
ith the 

m
aterial at the actual point of recovery itself. These garm

ents could be short to m
id-life 

in ‘product longevity’ term
s but the m

aterials could be potentially recovered over an 
extended period of tim

e resulting in ‘m
aterial longevity’. 

 
The analysis in table 1 show

s the review
ed circular design approaches grouping around 

the seem
ingly opposing ideas of a) extending the life of a product and b) designing in 

recovery of m
aterials; fast and slow

. These polarised approaches can be either proactive 
(designed in at the outset) or reactive (responding to existing w

aste-stream
s) and both 

natural and synthetic m
aterial system

s could be considered if applied in appropriate 
circular contexts. 
 [TA

B
LE 1]  

 
Thus, according to these definitions of circularity relating to ‘speeds’ the prototypes 
could be ordered on the follow

ing scale (figure 2). 

 [FIG
U

R
E 2]  
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 If w
e look at the prototypes at each extrem

e of the scale (A
SA

P and Fast R
eFashion) w

e 
can see that they could both be described as ‘design for circularity’ through a proactive 
approach to retaining m

aterial value w
ithin ‘circular fashion system

s’. D
esigning in 

order to enable joined-up cycles of m
aterial use is the ultim

ate aim
 for both approaches, 

but this ‘speed’ of cycle creates very different challenges w
hen m

aking inform
ed and 

appropriate design choices. The tw
o approaches, are extrem

e opposites but 
com

plem
entary; ‘short-life’ closed-loop garm

ents and ‘long-life’ user engagem
ent 

strategies both have an ‘extending’ effect on m
aterials in the value-chain, by either 

keeping products in use over m
ultiple cycles in perpetuity or by extending the single use 

cycle of a product over tim
e.  B

y exploring this polarisation of ‘speeds and needs’ in 
M

FF2, w
e aim

 to gain insights into creating an effective circular m
aterials econom

y, 
w

hich  acknow
ledges the com

plex nature of our current and em
erging fashion system

. 
 The follow

ing tw
o sections review

 design approaches from
 an industry context in line 

w
ith this initial fram

ing of ‘design speeds’. In order to understand how
 these tw

o 
approaches m

ight serve the existing fashion industry w
e conducted a review

 through the 
lens of fast and slow

 exam
ples.  

 4 
Slow: brands designing for product longevity 

 4.1   C
ontext of slow

 
The original m

odel of ‘slow
’ in fashion is a long-standing one, being a solution 

throughout history of applying craft-skills to m
ake products of physical and (arguably) 

aesthetic longevity. In fashion term
s ‘haute couture’ has alw

ays adopted this approach. 
A

ffluent clients can select garm
ents from

 beautifully m
ade collections, w

ith 
opportunities for ‘bespoke’, custom

ised detailing. 
 In the m

arket today ‘slow
 fashion’ has becom

e synonym
ous w

ith ‘sustainability’ and to 
represent ‘high quality, durability and low

 im
pact production’. Ironically this often 

relates only to the slow
ing of use and production phases and often fails to acknow

ledge 
the slow

 nature of synthetic m
aterials in the raw

 m
aterial part of the lifecycle.  O

il based 
synthetic fibers are based on fossil m

aterial built up over m
illions/billions of years, 

synthesised into fibres such as polyester, w
hich in itself takes 200 years to degrade in 

nature. 
 There are m

any contem
porary industry responses to ‘slow

’ w
hich are having im

pact.  In 
this section w

e look at w
ays to extend ‘product longevity’ by design through the 

follow
ing fram

ew
ork. 
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4.2 Extending single-user lifetim
es;  

This approach is achieved through functionally durable m
aterials, tim

eless style &
 

care/repair services.  
 This approach seeks to keep products in use as long as possible during their first life. 
There are m

any exam
ples of com

panies, both traditional and contem
porary focusing on 

m
aterial quality and durability as their m

anifesto, w
ith som

e even guaranteeing 
extended durability. M

any of the brands seek to use design to achieve a ‘classic’ 
product – one that does not adhere to changes through trends. A

 few
 of the brands in 

this section invest resources in offering the user extended care and repair options or 
advice to the user for hom

e care in order to m
axim

ise the life of each garm
ent. O

ften 
com

panies provide all these services and approaches in tandem
. 

 
C

om
panies w

ho provide a focus on durable m
aterials, tim

eless style or care &
 repair 

services aim
ing to prolong the life of a garm

ent include; leading sustainable fashion 
brand Filippa K

 (Sw
eden) w

ho develop their ‘Front Runners’ collections to be covered 
by a ’10 years of care’ w

arranty system
. Care of garm

ents is em
phasised w

ith a sim
ple 

guide available online giving the consum
er inform

ation on how
 to w

ash m
end and care 

for thier garm
ents; Tom

 C
ridland (U

K
), created the ‘30 year collection’ of T-shirts, 

sw
eatshirts and jackets that have a 30 year guarantee. D

esigned to last, any item
 w

ithin 
the range can be returned to be m

ended for three decades, and have been shrink tested 
over 100 w

ash and dry cycles; outdoor com
pany H

oudini (Sw
eden), offer a repair 

program
 in store to avoid replacing products that can still be used, and also prom

ote 
custom

er involvem
ent w

ith garm
ent care extending life w

ith a set of com
prehensive 

guidelines available online. 
 O

ther com
panies offering a repair service as standard include; Eileen Fisher (U

SA
) w

ho 
offer a free repair service covering m

oth holes, m
issing buttons and broken zips; N

udie 
Jeans (Sw

eden) place their epair stations are placed visibly in store and repairs are 
conducted on the spot or if no longer w

anted are w
ashed, repaired and resold as second 

hand; H
iut D

enim
 (U

K
) provide free repairs for life on all their jeans, w

hich com
e w

ith 
a unique num

ber that the consum
er can use to sign up the H

iut H
istoryTag w

ebsite. This 
allow

s custom
ers to update the story of their jeans, w

here they have been, and the 
m

em
ories that go w

ith them
. If the jeans end up in a second hand store the story can go 

w
ith them

.  
 4.3    Enabling m

ultiple-user lifetim
es 

The focus here is on brand leasing and clothing libraries, peer-to-peer sharing 
platform

s and resale, charity and branded resale.  
 These business m

odels provide services to give existing products new
 life opportunities 

through m
ultiple users w

ithout m
aterial changes. A

ll of the featured exam
ples offer 

services w
hich give products a new

 user life through leasing, sharing, charity options 
and branded resale. 
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M
ultiple-user lifetim

es can be enabled in m
any different w

ays but m
any fashion brands 

are beginning to offer leasing services as part of their portfolio; Filippa K
 (Sw

eden) 
Lease collections are available to be leased, at a cost of 20%

 of the full price (this 
includes the cost of cleaning) for a loan of 4 days. Taking this even further the brand has 
developed the ‘Filippa K

 Collect’ a return program
 w

hich invites custom
ers to bring 

unw
anted garm

ents to be resold in dedicated stores and are rew
arded w

ith a 15%
 

voucher off the next purchase; U
niform

s of the D
edicated (Sw

eden) runs a service 
called ‘Tim

e Share’ w
hich is a w

ay to rent selected suit jackets and outerw
ear.  The 

schem
e is offered at 15%

-20%
 discount on the full price depending on loan period; 

M
U

D
 Jeans (N

etherlands) w
as one of the earliest exam

ples of lease w
ear w

ith their 
‘Lease A

 Jeans’, w
hich functions through a m

onthly subscription for 12 m
onths. A

t the 
end of the year, the jeans fcan be kept at no further cost or exchanged for a new

 pair 
w

ith a continued m
onthly fee.  

 O
ther brands are basing their w

hole business on a ‘clothing library’ m
odel; K

lädoteket 
(Sw

eden) is a fashion library m
ade up of second hand, vintage and designer 

collaboration pieces. G
arm

ents are categorised, and each category is w
orth a certain 

num
ber of points to allow

 for a range of price-points to be included in the service; 
V

igga (D
enm

ark) is an online rental service that gives parents subscription for organic 
children's clothing and m

aternity w
ear. Item

s can be returned and exchanged for the 
next appropriate size w

hen needed; R
entez V

ous (U
K

) is also an online rental service 
that has tw

o strands w
ith its business m

odel. The first is a collaboration w
ith designers 

allow
ing its custom

ers to rent garm
ents that they otherw

ise m
ight not be able to afford. 

The second approach allow
s the consum

er to profit from
 the rental of their ow

n clothing 
w

hich they can list online; C
uratorz (Sw

eden) is a high-end fashion rental business that 
allow

s its custom
ers to lease quality fashion item

s for 3 or 7 days at a tim
e and returned 

to be laundered. 
 

Peer-to peer sharing and resale platform
s are also grow

ing in popularity; Sellpy 
(Sw

eden) w
orks as a resale tool for unw

anted item
s w

ith m
ore of a focus on custom

er 
convenience than other m

ore w
ell-know

n peer to peer resale sites. A
 Sellpy bag is 

ordered and filled w
ith unw

anted item
s and collected from

 your door. Item
s are sorted, 

photographed and sold via the Sellpy w
ebsite on behalf of the custom

er and a 
percentage charged on the sale. A

nything not sold is either donated to charity or 
recycled; Sharew

are (Sw
eden), is an initiative w

hich w
orks w

ith the use of social m
edia 

platform
 Instagram

. U
sing the hashtag #sharew

ear users can com
m

ent on a garm
ent 

they w
ould like to share. O

nce the ow
ner has been contacted, a m

eeting is arranged for 
the garm

ent to be handed over.  Consum
ers are encouraged by a set of ‘rules’ to only 

keep the item
 for one w

eek, and then to pass the item
 forw

ard in the sam
e w

ay they 
received it; Sw

ishing (U
K

) w
as originally established by Futerra, w

ho describe 
Sw

ishing as “to rustle clothes from
 friends”. Sw

ishing parties, as they are know
n, are 

form
ally or inform

ally organised on the prem
ise that each person in attendance brings at 

least one item
 of unw

anted clothing to contribute. 
 

C
harity and branded resale businesses include; Eileen Fisher (U

SA
) w

ho have a service 
called ‘Fisher Found’, a national take-back program

m
e launched in 2009 to take back 

any Eileen Fisher item
s to any store w

here they are resold w
ith all profits of the second-

hand resales going to charity; M
yrorna (Sw

eden) is the largest retail chain of second-
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hand goods w
ith the largest collection of goods in Sw

eden. A
ll item

s are donated from
 

the public or businesses and are sold w
ithin stores around Sw

eden or overseas; O
xfam

 
(U

K
) is a charity based on public donations of unw

anted clothes and sells them
 on in a 

large netw
ork of U

K
 stores as w

ell as an online store (O
xfam

 vintage); R
em

ake 
(Sw

eden) is a design brand offshoot from
 Stockholm

’s Stadm
ission second hand stores. 

A
lthough it has been around for fifteen years it is only in 2016 that the designs have 

been sold in a dedicated rem
ake store.  

 A
ll of these initiatives could encourage product longevity through m

ultiple-user 
lifetim

es. 
 

4.4    Product reconstruction &
 recycling;  

This approach involves reinventing existing products through design intervention.  
 The approaches discussed so far achieve longevity w

ith little or no ‘recycling 
intervention’. These next exam

ples create new
 product lifetim

es through designer-
upcycling, product reconstruction, rem

anufacture and m
echanical recycling. Exam

ples 
represent the first stage of m

aterial reinvention in order to re-elevate the value of 
existing products and m

ake them
 suitable for further lives. This group of brands use 

rem
anufacturing approaches – achieving longevity through reinventing existing 

products w
ith design intervention; C

hristopher R
aeburn (U

K
) is a luxury fashion 

designer w
ho has m

ade his nam
e as through various innovative collections and 

collaborations re-appropriating m
ilitary m

aterial to create contem
porary clothing and 

accessories; R
ood by R

ens (N
etherlands) is a clothing collection that is ‘connected by 

the colour red’ giving unw
anted clothing a new

 lease of life through dying it w
ith the 

sam
e red dye to create a varying shaded collection. The red shade of each garm

ent is 
dependent on the original colour, and raw

 m
aterials of the garm

ent; Lindex R
e:D

esign 
(Sw

eden) collaborated w
ith R

e:textile at The Sw
edish School of Textiles in B

orås to 
w

ork on a pilot project, lauched M
arch 2017 upcycling denim

 garm
ents collected from

 
their previous collections; C

/O
 C

heap M
onday (Sw

eden) is an ‘upcycling project m
ade 

entirely from
 recycled textiles’ that w

as launched in 2016. The 500-piece unisex capsule 
collection is form

ed by disassem
bling and reform

ing unw
anted clothing, m

any of w
hich 

w
ere collected through the bins in store, and upcycled at the C

heap M
onday Stockholm

 
H

Q
 studio.  

 
B

ut m
aterial reconstruction can also happen at a m

ore m
aterial level through m

echanical 
recycling m

ethods. M
any craft-focussed designers are finding innovative w

ays to reuse 
w

aste textile m
aterials and fibres, from

 crafted reconstruction of post-consum
er fibres 

back into yarn or nonw
oven textiles or into com

posite m
aterials for other industry uses. 

A
nneka Textiles (U

K
) is a startup business using post-consum

er fashion w
aste to create 

new
 m

aterials. C
ollecting unw

anted knitted garm
ents com

prised of a m
ix of fibres and 

blends, they are color sorted into shades ready to be m
echanically pulled back to fibre, 

before finally spinning or felting into new
 m

aterials; Sophie R
ow

ley (U
K

) collects 
w

aste m
aterials, such as denim

 offcuts and using a bio-resin, creates sculptural pieces 
that can be carved into products. In this process the layers and patterns appear, w

hich 
resem

ble m
arble; Precious W

aste (N
etherlands) by designer M

ichelle B
aggerm

an w
as a 

project that created a new
 m

aterial by spinning used plastic bags and w
eaving a cloth, 
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that can be used to m
ake new

 bags w
ith an extended life span. This process is all done 

by hand w
ithout chem

icals, heat or electricity and is still able to be recycled at the end 
of life.  

 
Larger com

m
ercial entities are also im

proving on m
echanical fibre recycling of 

predom
inantly pre-consum

er (industrial) w
aste m

aterials w
hich provide a scalable and 

reliable source of raw
 m

aterials; R
ecover (Spain) takes post-industrial cotton w

aste, 
and shreds the fibre to upcycle it into yarn. B

y colour sorting the w
aste m

aterials, they 
have developed a ‘colorblend’ blends selected colour fibre w

aste w
ith a carrier fibre to 

strengthen the yarns, such as recycled plastic bottles; Pure W
aste (Finland) is a fashion 

com
pany using industrial cutting w

aste from
 garm

ent m
anufacturing. The w

aste is 
sorted by colour, and spun in to yarn w

ithout using dyes or fresh cotton and saving the 
environm

ental im
pacts created in virgin cotton production; B

right Loops (N
etherlands) 

m
echanically recycles post-consum

er w
oollen jum

pers, sorting them
 by colour, and 

blending w
ith post-industrial w

aste or new
 durable fibres to create a new

 strong yarn. 
  

5 
Fast: brands working towards m

aterial recovery 
 

5.1 C
ontext of fast 

The increasing dom
inance of ‘fast fashion’ in the current com

m
ercial context, results in 

a fast-m
oving m

arket full of products designed to be cheap and econom
ically efficient 

in production. This in turn results in the use of low
-cost m

aterials and labour, short lead 
tim

es and high volum
e production system

s. The consum
er often places little value on 

these seem
ingly expendable item

s, buying in bulk and discarding quickly. A
 key insight 

from
 the 2017 Ellen M

acA
rthur Foundation report show

ed a trend tow
ards the increased 

volum
e of clothing sales and the corresponding decline in clothing utilisation (or 

longevity). N
am

ely, m
ore item

s w
orn few

er tim
es before disposal. 

 This is the total antithesis of the aim
 of the sustainable design m

ovem
ent in fashion and 

it seem
s that a link betw

een fast fashion and sustainable developm
ent w

ould be 
im

possible. B
ut som

ething exciting is happening in the m
aterials recovery space. W

e 
are beginning to see the em

ergence of som
e truly spectacular leaps in technology 

tow
ards full ‘fibre to fibre’ recycling. There are m

any technologies in developm
ent 

w
hich can handle a supply of m

ixed fibre w
aste w

hich is the reality of m
ost post-

consum
er w

aste stream
s.  This m

ay allow
 us to think of longevity in a very different 

w
ay, from

 a m
aterials perspective: longevity could be enabled through the recovery and 

reuse of m
aterials at resource level (m

aterial longevity), and not only through product 
longevity. 
 These technologies are em

erging and not yet at com
m

ercial full-scale but as progress 
gathers m

om
entum

 w
e can begin to im

agine the potential.  Som
e garm

ents m
ay com

e to 
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the end of their useful life sooner others, but if reduced im
pacts in the production or 

recovery stages (as com
pared to virgin production) can show

 an overall reduction in 
‘cost per w

ear’, then this m
ay be equally beneficial in the long-term

. 
 In this chapter w

e review
 the approaches &

 technologies w
hich m

ay point us tow
ards a 

reconsidering or reshaping of the m
ass-fashion m

arket and even a positive assessm
ent 

of those garm
ents w

hich are unable to utilise a ‘slow
 approach’. The reality is that not 

all garm
ent archetypes can aspire to this. 

 5.2 A
dvances in m

aterial recovery;  
The focus here is on technologies w

hich can recover virgin quality m
aterials from

 
existing textile w

aste stream
s; chem

ical recycling of PET, cellulose, m
ixed w

aste, and 
sorting technologies. 
 The ‘W

ell D
ressed’ report (2006) stated that there had been ‘no innovation in the 

recycling of textile fibres for over 200 years’. W
hilst this w

as the case in 2006, it 
certainly can’t be claim

ed today. There has been unprecedented innovation and progress 
in technologies w

hich can recover virgin quality m
aterials from

 existing textile w
aste 

stream
s in the last ten years and m

any prom
ising processes are now

 m
oving from

 the 
lab to pilot stage.  In this section w

e review
 the current leaders in this ‘space race’ and 

set the scene for a very different landscape of raw
-m

aterials, m
aking vast am

ounts of 
currently unusable m

aterials available. H
ere w

e look at tw
o key areas of grow

th, fibre-
to-fibre recycling and food w

aste as a raw
 m

aterial for m
any of the new

 fibres com
ing 

to m
arket. W

e are not review
ing the entire landscape of existing processes (m

echanical 
recycling and com

posting w
hich w

ill be covered later in the project) but rather w
e point 

to the potential for virgin-quality recovered fibres as a w
ay to im

prove the sustainable 
credentials of a m

aterial and even clean up other industries w
aste stream

s. 
 

The chem
ical recycling of PET (polyester) has continued to be developd since Teijin, 

based in Japan, w
ere the first to bring fibre-to-fibre technology to m

arket w
ith EC

O
 

C
IRC

LE™
 in 2006. The process resulted in virgin equivalent polyester and w

as 
reported to have reduced C

O
2 em

issions by 77%
 and energy use by 84%

 w
hen 

com
pared w

ith conventional polyester.  H
ow

ever it also com
m

anded a 20-30%
 higher 

price (EM
F, 2017, p99).  R

ecycling innovators such as JEPLA
N

 and Ioniqa are 
continuing to push this technology closer to m

arket and research consortia including 
scientists in the Trash 2 C

ash, M
istra Future Fashion and R

esyntex projects are also 
driving progress in the lab. 
 C

ellulose-based textile w
aste can also be chem

ically recycled into a high quality 
regenerated fibre source.  Evrnu (U

S) developed a pair of jeans m
ade from

 regenerated 
cotton from

 five old t-shirts; The Infinited Fibre C
om

pany (Finland) has developed a 
process that processes cotton rich textile w

aste into new
 fibre w

ithout degrading the 
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quality; R
e:new

cell (Sw
eden) takes high cellulosic content post-consum

er w
aste to 

create a lyocell or viscose fibre, that is high quality in term
s of tensile strength and 

abrasion; Ioncell-F technology (Finland) can convert w
aste cotton into new

 textiles 
using a non-toxic and environm

entally friendly Lyocell-type spinning process. 
 B

lended m
aterials, w

hich are challenging to recycle, are also being explored w
ith 

success. For exam
ple, recycling start-up W

orn A
gain (w

ith H
&

M
 and K

ering) has 
developed a process that can separate and recapture polyester and cotton from

 pure and 
blended m

aterials into virgin- equivalent polyester and a cellulose pulp that can be used 
to produce lyocell or viscose.  The H

ong K
ong R

esearch Institute for Textiles and 
A

pparel in partnership w
ith the H

&
M

 Foundation also recently developed a new
 

process to separate cotton-polyester blends, as have researchers w
ithin the M

FF project 
w

ith the R
eB

lend initiative from
 R

iSE (Sw
eden).  

 W
aste stream

s from
 other industries, in particular agriculture and food w

aste, are also 
being utilised to create new

 m
aterials, w

ith both natural and m
an-m

ade processing. This 
not only creates new

 and interesting m
aterials w

hich are often bio-com
patible but also 

provides a solution for eroding w
aste stream

s for other industries. O
range Fiber (Italy) 

U
ses the tonnes of w

aste citrus fruit peels produced by the pressing and processing of 
oranges to create regenerated cellulose fibre (viscose); Fruitleather (N

etherlands) is 
developing a new

 alternative leather m
ade from

 fruit w
aste by collecting local w

asted 
fruit and processing through m

ashing, cooking and drying; A
nanas A

nam
 - Pinatex 

(U
K

) has developed a leather alternative non-w
oven m

aterial from
 pineapple leaves. 

This innovative and high-perform
ance textile is the by-product of pineapple harvest, and 

requires no additional land, w
ater or fertilisers. Effectively, the raw

 m
aterials for this 

group of fibres are bringing positive im
pacts to the industry they originate from

. 
 5.3 designing FO

R
 recovery;  

H
ere w

e explore in-built design features w
hich enable m

ore efficient recovery to 
support m

aterial recovery; design for disassem
bly, m

onom
aterials, biocom

patibility. 
 These im

m
inent technology breakthroughs provide an interesting challenge for design 

in the future. The increased take-up of circular design thinking is already changing the 
w

ay industry responds to sustainability challenges and approaches. M
any com

panies are 
em

bedding these principles into their product developm
ent at the outset, creating 

garm
ents w

hich are specifically designed for an end-of-life recovery route; either 
biodegradation or closed loop chem

ical recovery. 
 D

esigning products for com
posting or biodegrading safely requires the use of w

holly 
biocom

patible m
aterials and finishes. A

didas / B
iosteel (G

erm
any) 

collaborated w
ith A

M
Silk to develop a pair of trainers w

ith an upper m
ade from

 
B

iosteel, a m
aterial that can be dissolved at hom

e using an enzym
e and w

ater; C
&

A
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(Sw
itzerland) and D

yStar (Singapore) collaborated to create com
postable t-shirts m

ade 
of 100%

 organic cotton w
ith no exposure to harm

ful chem
icals and using renew

able 
energy; Lauffenm

uehle (G
erm

any) produce R
ew

orx,  a ‘regenerative fabric’ launched in 
2017 w

hich can be safely returned to earth as a biological nutrient including textile 
fibres and chem

icals; Freitag (Sw
itzerland), usually know

n for their upcycled ‘truck 
tarp’ bags, have launched a fabric for use in w

orkw
ear called ‘F-abric, Broken Tw

ill’.  
The m

aterial is 100%
 naturally biodegradable – including threads and selvage, w

ith 
m

etal buttons designed to unscrew
 for re-use.  

 D
esigning recoverable polyester products for closed loop recycling requires, at present, 

the need for m
onom

aterial (or close to m
onom

aterial) fibre content. reW
EA

R
ness 

(N
etherlands) has developed a circular service m

odel for its w
ork w

ear, w
ith garm

ents 
m

ade of 100%
 recyclable m

aterials that can be broken dow
n and rem

ade into new
 

w
oven m

aterial ready to be used again; W
ear2 (U

K
)  have created a thread w

hich can be 
‘dissolved’ using m

icrow
ave technology thus allow

ing garm
ents to be disassem

bled at 
the end of life; N

atulon (U
SA

) has developed zips m
ade com

pletely from
 post-

consum
er polyester including the zip pull, teeth and tape, so that the w

hole zip can be 
perpetually recycled through a chem

ical recycling system
.  

 5.4 reducing production im
pacts;  

There is great potential in innovative production system
s w

hich reduce overall im
pacts 

of garm
ents; stream

lined and vertical m
anufacturing, redistributed production, 

autom
ation, m

ass custom
isation. 

 Early analysis of life-cycle thinking resulted in a visualisation tool nam
ed the ‘Speed 

C
ycle’ (G

oldsw
orthy, 2016), w

hich show
ed that the sam

e im
pact savings m

ight 
theoretically be possible through reducing production im

pacts as for increasing garm
ent 

usage. i.e. halving production im
pacts could have the sam

e result as doubling the use 
phase. This can m

ean reducing im
pacts in an existing production system

 through energy 
efficiency, reduction in m

aterials use and increased use of recycled m
aterials. B

ut it can 
also relate to m

ore radical thinking. R
esearch from

 R
oos et al (2015) show

ed that there 
are considerable environm

ental cost savings to be gained through the adoption of 
nonw

oven m
aterials for fashion applications due to the reduction of processing steps 

required in the fabric production phase.  There are also several exam
ples of com

panies 
focused on this stream

-lining of production w
hich show

 prom
ise, including localised 

and on-dem
and production (re-distributed production), m

ass-custom
isation, vertical and 

m
erged m

anufacturing processes and augm
ented reality applications.  

 In particular the explosion of R
dM

 (R
e-distributed M

anufacture) could be at the 
forefront of the next ‘industrial revolution’. A

ccording to a recent U
K

 research project 
Future M

akespaces (Stew
art &

 Tooze, 2015), R
dM

 can be understood to be: 
technology, system

s and strategies that change the econom
ics and organisation of 

m
anufacturing, particularly w

ith regard to location and scale. There is a drive tow
ards 
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sm
aller-scale local m

anufacturing caused by changes in transport and labour costs, the 
availability of m

aterials and energy, the need for sustainability, the availability and cost 
of sm

all-scale equipm
ent, and access to inform

ation. The potential for sm
aller-scale 

m
anufacture has been m

ade possible by a com
bination of new

 technologies, sm
all-scale 

flexible m
anufacturing equipm

ent, and new
 m

anufacturing processes. In turn, these 
changes are driving the developm

ent of new
 business m

odels and supply chains, 
changing dynam

ics of w
ork and com

m
unities, and have im

m
ediate im

plications for 
industrial and social policy.’ 
 Local, autom

ated &
 custom

ised production could be set to have a huge im
pact on the 

‘long tail’ (A
nderson, 2006) of sm

all fashion businesses and as such, the industry as a 
w

hole. U
nm

ade (U
K

) has developed softw
are linked to electronic knitting m

achines 
allow

ing quick and interactive knitw
ear products to be produced according to individual 

requirem
ents. U

sing this m
ethod, the com

pany has no need to m
ass produce products, 

and w
orks on a m

ade to order, local basis; Post C
outure (N

etherlands) offers an 
alternative to m

odern day production by em
bracing the ‘m

aker m
ovem

ent’. Each design 
is developed to be laser cut and assem

bled by the consum
er, either sent pre-cut to or 

dow
nloaded as a digital file to be custom

ised, inputting your m
easurem

ents and laser 
cutting from

 your ow
n m

aterial at a local m
achine; O

pen K
nit Project (U

K
) is a 

kickstarter that aim
s to create a low

 cost autom
ated digital knitting m

achine available to 
anyone, w

ith softw
are that allow

s you to adapt pre-prepared adaptable patterns or the 
ability to upload your ow

n. U
sers can create garm

ent pieces that are personalised and 
available ‘at the click of a button’ w

hile sm
all com

panies could reduce industry lead 
tim

es w
ith quick prototyping of sm

all collections of garm
ents according to dem

and.  
 These em

erging production m
odels are becom

ing m
ore accessible and have huge 

potential in low
ering the im

pacts associated w
ith m

ass production w
hich often happens 

at a great distance from
 the eventual consum

er. 

 6 
Conclusions and Circular D

esign Proposals 
 

Through review
ing current industry activity through the lens of lifecycle speeds, w

e can 
m

ore clearly see the opportunities for design to innovate m
ore effectively in the circular 

fashion econom
y. Slow

ing dow
n the system

 at product level involves extending 
garm

ent lifetim
es but also enabling m

ultiple lifetim
es (not necessarily long) w

ith 
different users and even a level of reinvention. W

here product longevity is im
possible 

then there are options to focus on ‘m
aterial longevity’ through the use of closed-loop 

fibres and progressively im
proving these recovery system

s through design for recycling. 
W

e can also consider the reduction of production and use im
pacts to be as effective as 

the increasing of tim
e in use w

here a short-lifetim
e is the only option. Fundam

entally 
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w
e need to consider appropriate design decisions based on a realistic and defined 

context. 
 A

ll too often approaches to sustainability and circularity are at odds, w
ith com

peting 
strategies seem

ingly incom
patible. Y

et the potential for circular design is that it 
‘connects’ through holistic relationships, participation and collaboration. The m

odel w
e 

should aspire to is based on a synergistic netw
ork of cycles and open loops w

hich feed 
each other at m

ultiple scales and speeds. These are com
plex and sophisticated 

transform
ations of m

aterials and living m
atter. W

ithin this netw
ork w

e w
ill undoubtedly 

see both old and new
 technologies and processes contribute to the w

hole, w
ith hi- and 

low
-technology w

orking together. The very sam
e system

 could include slow
 garm

ents, 
upcycled from

 pre-loved ones or fibres chem
ically recycled back to virgin quality in a 

closed loop system
 w

here nothing is lost. 
 W

e conclude this paper w
ith a reflection on these approaches from

 a design-driven 
perspective. H

ow
 m

ight these approaches be turned into useful design briefs for future 
developm

ent? Table 2 is a sum
m

ary of the fram
ew

ork discussed in this section; three 
‘Super Slow

’ and three ‘Fast Forw
ard’ design approaches.  

  [TA
B

LE 2]  
 

 

6.1 Slow
 and slow

er 
 Extending single-user lifetim

es; design to keep products in use as long as possible for 
their first life. This can be achieved through the careful selection and developm

ent of 
functionally durable m

aterials, w
hich retain their quality throughout an extended life 

and w
ear appropriately for the intended tim

e fram
e for use. If these m

aterials can be 
paired w

ith design intended to last beyond the short fashion cycle and so that they have 
m

axim
um

 uses during their tim
e in service there could be additional benefits. A

nd 
services w

hich enable careful laundry and repair either through a brand or at hom
e 

could additionally extend the life of the garm
ent. 

 Enabling m
ultiple-user lifetim

es; services w
hich give existing products a new

 life 
opportunity. A

s w
ell as the above m

aterial characteristics this approach requires 
connection to new

 m
odels for distributing and recollecting our garm

ents. B
oth industry 

and the consum
er have a part to play here in the use of leasing and peer-to-peer sharing 

services, and the passing on of unw
anted, but serviceable item

s through charity and 
branded resale. 
 Scaling G

arm
ent U

pcycling; reinventing existing products w
ith design intervention. 
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This is w
here designers can create augm

ented value in products through their recreation 
and physical transform

ation or upcycling. W
hilst often these responses are based in 

sm
all or niche fashion brands there m

ight be scope to develop upcycling practices at a 
larger scale through the exam

ination of rem
anufacturing processes in other industries. 

A
dvances in technology and a pre-designed second life built into new

 garm
ent design 

could be used to accelerate this shift. 
 6.2 Fast and forw

ard 
 

A
dvancing m

aterial recovery; technologies w
hich can recover virgin quality m

aterials 
from

 existing textile w
aste stream

s. The rapid progress of recycling technology is 
providing real hope for the future of m

aterial recovery. D
esigners have a role to play 

here in spreading understanding of this constantly changing field. These step changes 
are not only in the area of fibre-to-fibre recycling technologies w

hich prom
ise ‘virgin 

quality’ m
aterials from

 discarded textile m
aterials; cellulose, polyester and nylon 

recovery is now
 possible at pilot scale if not alw

ays com
m

ercially available. The 
recovery of m

ixed fibre w
aste is getting ever nearer, and even w

aste stream
s from

 other 
system

s, such as food w
aste, are being utilised to a m

uch higher value than ever before. 
D

esigners are becom
ing ever m

ore involved in these technological and scientific 
developm

ents, bringing new
 insight and innovation to m

any developm
ents. 

 D
esigning FO

R
 R

ecovery; in-built design features w
hich enable m

ore efficient recovery 
to support m

aterial recovery. D
esigners now

 need to understand and assess w
hich of 

these end of life opportunities is m
ost relevant to their design process and be able to 

respond accordingly to the requirem
ents of the system

. Ease of recyclability can be built 
into design practices in a m

ultitude of w
ays; through design for disassem

bly, use of 
m

onom
aterials, w

hich relate either to the biological or technical system
, and use of 

biocom
patible or technical finishes and production processes w

hich also fit the end of 
life intention. This is a difficult brief to follow

 as the speed of change is potentially high 
but there is also an increasing understanding of the features of ‘design for recycling’ 
through collaborative projects such as M

FF w
hich brings together stakeholders from

 all 
areas of the value chain to create a progressive and com

m
on understanding. 

 R
educing Production Im

pacts; innovative production system
s w

hich reduce overall 
im

pacts of garm
ents. This concept of ‘lighter’ production system

s w
hich im

pact m
ore 

gently on our environm
ental and econom

ic system
s is a huge are of potential 

im
provem

ent. W
e m

ust enable m
ore stream

lined and vertical m
anufacturing 

opportunities, redistributed production, autom
ation and m

ass custom
isation. Local and 

decentralised production can be connected to highly technological solutions. 
The production of novel m

aterials based on nonw
oven technologies is crucial here and 

has clear environm
ental benefits as com

pared to traditional processes.  
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6.3 Synergies, trade-offs and next steps 
W

hilst there are often trade-offs to be m
ade betw

een designing for durability and 
recyclability w

hich m
ake it difficult to choose one over the other, there are also 

opportunities for synergy and double-w
ins.  

 A
 ‘slow

’ approach m
ay include m

ultiple ‘fast’ lives w
hich build over tim

e to reveal a 
super slow

 product. W
hereas a ‘fast’ approach m

ight entail an ultra-short-life 
com

postable or easily recyclable product w
hich is designed w

ith only a few
 or even a 

single use in m
ind at the outset, but by recovering it over and over again actually keep 

the m
aterials in use over the longest tim

e. 
 In the exploration of these extrem

e poles of fast and slow
 w

e begin to see a m
iddle 

ground, w
here light production m

ethods m
ight be used to produce ‘slow

 garm
ents’ or 

distributed m
anufacture hubs utilised as hubs for recovery and repair; or ‘fast garm

ents’ 
being produced in such a w

ay as to enable extended use w
ithin a lim

ited tim
efram

e in 
order to further increase the benefits to the environm

ent. 
 

W
ardrobes contain a spectrum

 of archetypes and speed stories. C
ertain clothes in our 

w
ardrobe can be the ‘quality’ agents w

e need to carry the bonds to perm
anence and 

connect to m
em

ories. They im
prove in value w

ith age and are cherished. O
thers can be 

designed to be durable and connect w
ith a system

 for revision, repair and renew
al, 

w
here the w

hole or in part they could be replaced and redesigned.  O
thers can function 

in a w
ay that engages us in collective interaction, provides services and operates 

through tem
porary ow

nership to allow
 us ‘guardianship’ for a specific period. Still m

ore 
can be the outcom

e of m
ass production for a positive form

 of ‘planned obsolescence’, 
w

here the m
aterial is recovered for re-m

anufacture, after a short tim
e in use, because the 

purpose of the artefact has been served and the polluting effects of laundry outw
eigh the 

effects of production. The m
eaning of an object is tim

eless, w
hereas an individual 

garm
ent m

ight last only w
eeks before ‘recovery’. A

 m
ixed econom

y for fashion and 
textile design can then be developed that relies on a range of engagem

ents w
ith users.  

 
These them

es w
ill be tested during 2017-2018 through a series of industry w

orkshops, 
scientific collaborations and design-research prototypes w

hich w
ill ultim

ately lead to a 
set of ‘guidelines for circular design’ to be published at the end of 2018. 
 

7 
References 

A
ckoff, R

. (2006) Idealised D
esign. Financial Tim

es Press, U
K

. 
A

llw
ood, J. M

., S. E. Laursen, C
. M

alvido de R
odriguez and N

. M
. 

P. B
ocken. (2006) W

ell D
ressed? C

am
bridge: U

niversity of C
am

bridge 
Institute of M

anufacturing. 
A

nderson, C
. (2006) The Long Tail, Pubished: H

yperion, N
Y

  
A

ppadurai, A
. (1986) The Social life of Things. C

am
bridge U

niversity Press, U
K

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

 
  

 
 

21 

B
rand, S. (1985) The C

lock of the Long N
ow

: Tim
e and R

esponsibility, B
asic B

ooks, 
N

ew
 Y

ork. 
Earley, R

. et al (2016) The Textile Toolbox: new
 design thinking, m

aterials and 
processes for sustainable fashion textiles, project report for M

istra Future 
Fashion, Sw

eden. 
Earley, R

. and G
oldsw

orthy, K
. (2014) The Textile Toolbox exhibition, 

http://w
w

w
.textiletoolbox.com

/ <accessed 20.12.17>.  
Ellen M

acA
rthur Foundation (2017) A

 N
ew

 Textiles Econom
y: Redesigning Fashion’s 

Future, available online at 
http://w

w
w

.ellenm
acarthurfoundation.org/publications <accessed 

20.02.17> 
Fletcher, K

. &
 Tham

, M
. (2003) C

lothing R
hythm

s in E. van H
inte (ed.), Eternally 

Y
ours:Tim

e in D
esign, 010 Publishers, R

otterdam
, pp254-274. 

Fletcher, K
. &

 Tham
, M

. (2004) Lifetim
es Project, available at 

http://katefletcher.com
/projects/lifetim

es/ <accessed 08.01.18>. 
Fletcher, K

.(2011), Fashion &
 Sustainability: the speed factor, H

EIA
 Journal 18 (2), 

A
ustralia, pp26-34 

Fry, T. (2009) D
esign Futuring: Sustainability, Ethics and N

ew
 Practice, B

erg, O
xford 

G
oldsw

orthy, K
., R

oos, S., Peters, G
., Sandin, G

, (2017) Tow
ards a Q

uantified D
esign 

Process: bridging design and life cycle assessm
ent, C

T C
onference 

Proceedings (available at 
http://circulartransitions.org/m

edia/dow
nloads/C

ircular-Transitions-
Proceedings.pdf) 

G
oldsw

orthy, K
. (2017) The Speedcycle: a design-led fram

ew
ork for fast and slow

 
circular fashion lifecycles’. 12th EA

D
 Conference, D

esign Journal 
20:sup1, S1960- S1970  

H
onore, C

. (2004) In Praise of Slow
: H

ow
 a W

orldw
ide M

ovem
ent is C

hallenging the 
C

ult of Speed, O
rion, U

K
  

Irw
in, T., K

ossoff, G
. and Tonkinw

ise, C
. (2015) D

esign Philosophy Papers,  V
ol. 13, 

no. 1, 3–11 School of D
esign, C

arnegie M
ellon U

niversity, Pittsburgh, 
U

SA
 (available at http://dx.doi.org/10.1080/14487136.2015.1085688)  

M
cD

onnough, W
. &

 B
raungart, M

, (1992) The H
annover Principles, C

ity of H
annover, 

G
erm

any 
M

cD
onnough, W

. &
 B

raungart, M
, (2002) C

radle to C
radle; rem

aking the w
ay w

e 
m

ake things, N
orthpoint Press, N

Y
 

M
istra Future Fashion Program

m
e, http://w

w
w

.m
istrafuturefashion.com

 <accessed 
21.12.17>. 

Popper,K
. (1984) In Search of a B

etter W
orld: Lectures &

 Essays. R
outledge, U

K
 

R
oos, S., Sandin, G

., Zam
ani, B

., Peters, G
. M

. (2015). Environm
ental assessm

ent of 
Sw

edish fashion consum
ption. http://m

istrafuturefashion.com
/w

p-
content/uploads/2015/06/Environm

ental-assessm
ent-of-Sw

edish-fashion-
consum

ption-LC
A

.pdf. <accessed 20.12.17> 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



 
 

  
 

22 

Stewart, H, and Tooze, J. (2015) Future Makespaces and Redistributed Mantufacturing, 
Making Futures Journal Vol 4, Plymouth College of Art. Available at 
http://makingfutures.plymouthart.ac.uk/media/75718/hs_jt.pdf <accessed 
20.02.2018> 

 
Textiles Environment Design (2013) TED’s The TEN animations, 

www.tedresearch.net/teds-ten/ <accessed 21.12.17>.  
Tonkinwise, C. (2015) Responses for “21st Century. Design After Design”, XXI 

Triennale di Milano (available at 
https://cmu.academia.edu/camerontonkinwise) 

Winograd,T. Ed. (1996) Bringing Design to Softwear. Reflective Conversation with 
Materials. Donald Schon & John Bennett. Pp.Addison-Wesley. Stanford 
University Press, US. 

 
Figure Captions      
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Table Captions 
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Circular Speeds: A Review of Fast & Slow Sustainable Design Approaches for 
Fashion & Textile Applications 

 
Abstract 

 
In this paper, developed by a group of design researchers at UAL, we define circular 
design in the context of a sustainable fashion system and consider how a polarisation of 
thinking in relation to ‘speeds’ has occurred. By reflecting on the practice outcomes 
produced as part of the Textile Toolbox (Earley et al, 2014) in Mistra Future Fashion 
(MFF) Phase 1, we question the idea of ‘circular speeds’ for textile design and analyse 
concepts which relate to ‘super-slow’ and ‘fast-forward’ approaches. The MFF 
programme’s cross-disciplinary approach brings together design and scientific 
researchers with industry experts in a bid to understand and recognise the potential for 
design in creating a circular fashion future at multiple lifecycle speeds.  
 
We review the historical context of ‘slow’ before presenting contemporary case studies 
from industry which relate to one of three key approaches defined as a framework for 
‘super-slow’ design. We also review the current context of ‘fast’ before presenting 
contemporary case studies from industry which point towards the potential for 
redefining the fast context in fashion by relating it to circular strategies and material 
recovery possibilities. Again these themes are presented in a framework of three key 
approaches for ‘fast-forward’ design. 
 
Finally, we bring together the analysis of both fast and slow and a single proposition for 
designing for the circular economy and as a starting point for the work to be developed 
by the design researchers. We discuss synergies and trade offs between the approaches 
and suggest a middle ground for future investigation. Through this process we aim to 
generate insights about design that can be applied and tested by others. By reviewing 
current industry approaches and activity alongside academic design research, we 
propose a useful framework to demonstrate that the lens of speed can offer new 
opportunities towards a more sustainable industry. 
 
Keywords: circular textile design; design research; sustainable fashion; fast & slow 
Subject classification codes: design research; fashion and textiles; sustainable design; 
recycling 
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Table 1: Analysis of phase one concepts for Textile Toolbox, 2014, Photography: Phillip Koll
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’ and ‘Fast Forw

ard’ D
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Figure 1: Textile Toolbox concepts &
 show

case, M
FF phase one, 2014
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Figure 2: The Circular Design Speeds Spectrum of Textile Toolbox concepts, 2015, Photography: Phillip Koll
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