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Abstract:

Consumerism is a new phenomenon created in the 21%
century that can play a substantial role in the destruction
of national resources of any country. Nowadays,
concerning the ever-increasing improvement of fashion
in the world, consumerism in the field of textiles and
clothing is raised more than ever. Considering the
wasteful consumption of products may bring about
remarkable damages to the environment, presently
certain methods such as no waste clothes production
with a sustainability approach are under attention and
survey. Researches accomplished in this regard resulted
in the initiation of methods that are used by designers
around the world as leading methods. Since this
approach is an unprecedented opinion that is still in the
route of extension and expansion, just a few studies have
been conducted regarding the results obtained so far
from designing zero-waste clothes and the experiences
of consumers' awareness of this approach. The present
research, regarding its objective, is of applied type based
on descriptive-analytical method and procedure. Data
collection is achieved by library method, relying on
documents, written sources, and the internet. It
challenges the discovery of the roots in this being
formed field using the point of view proposed by Keith
Fletcher. By explaining the experiences of this
researcher in holding workshops related to this opinion,
the out comings are surveyed. The obtained results
confirm the application of various techniques such as
digital printing patterns and the use of updated universal
technology for the elimination of wastes.

Keywords: Clothes, Zero Waste, Digital Technology,
Design and Modeling, Consumer.

*Corresponding Author: Yasaman Farhangpour

IR/ YY1l yo)

RN CS

e 050 g o (08 )3 038 Wgie 5 yrbogi (Slony (2l S S pan
Lial (oo (3 )9S 2 (o @lio (58 o 1 )3 Sl e & ol
o ol lSae (938l oy 4o a2 L ojgyel S
Ll 02 gykae Slibgy § Slogudo 09> )3 (han | Y (215 S e
Iy ooy olhlus 1l o Y gams jl0g)S (pl Gpae (391 49y 2
093 SLdg Mg5 (zmen (2l by) 0jgpel g A5 G larro dngie
Lo slagimgly (cusl 4855118 4295 3)90 )luk 3,09, b luls
A L Galises (gl yauiS )0 &S Cunl oad ol g, Sl 4 yoxie 48 )S
ol lcwl ad S I8 bbb goslitul 5,50 sty slagSl lsis
5 bt e > (L b a8 Cnl (s> 4 las 5)Sg) ol &S
@l o sl o)l (o Slllae oSt )b )15 s
08T (couiiS” B ppan Gl g Gluls ey Slig (ohb 5l osel caws
g9 il aBan ol 1y Giegis ool (ol sl Cusd 4y 0gud oyl ]
Eo9lorS ol (= hogi (B9) 5 Cople slie 2 5 538
9 o9Se plie gl o 4SS L g SLRLS By 3ok jl el
Jbo 2 oje ol laady) RS 5> (g Cunl 00 plosl o520
ol )1yl S L sy 01 g yhae ki ) osliol b (6,8 JS
Ol b lasye ool ()13 0 )3 B ol Slo oS @yt b i
5 oslitwl o fols zuls el o3l JyB oy 3y90 1T e Jlas
g5 iS5 5l oitl g oS Jlioms il A5lo iliske (gl SuiSs

2 48T as )b wluls Gis b ials” sliwly )3 s s,

9 L?l)lo ;JLM.‘PUJ d)ghé Wlwls 09N ‘Jl.wy d.\.g.ls 6'&05'9
1S Gy &8 Lk (&S]

E-mail: yasaman.farhangpour@unifi.it


mailto:yasaman.farhangpour@unifi.it

122 Talebpour et al.: Utilization of Digital Technology in Designing and Producing Zero ...

Introduction

During the last two decades, universal supply
chain management has changed many
significant sections of industry. This type of
management includes a set of all internal and
external systematic activities of a company
that in a compiled form and with a holistic
view organizes and leads all business
processes inside the supply chain. Its
objective is the promotion of the processes
with minimum costs and optimum efficiency
(Kord and Jamshidi, 2017). Since the textile
industry causes many harms in three fields of
air, water, and sound pollution and is
considered as the second environmental
pollutant industry (Abbasi Birgani et al.,
2017) it will be very hazardous for posterity.
Nowadays, many researchers are seeking to
create diverse strategies to confront this issue.
Kate Fletcher' introduced to the world her
strategies such as designing clothes with a
long-term usage attitude, cultural promotion
of using used clothes, skills and innovation in
cloth modification, cultural expansion of
preservation and maximizing cloth life span
(Fletcher, 2008).

Since human lifestyle after the industrial
revolution and his attitude toward the universe
and its resources as profitability devices have
encountered him with important difficulties
and risks in continuation of life (Farbod,
2014), attention to a sustainable promotion
whose major goal is establishing an
equilibrium among human, his surrounding,
and economy (La Camera, 2013) can be an
effective step in direction of environment
preservation in  clothing  production.
Regarding the growth of various brands
during recent decades and the rapid increase

1 Kate Fletcher. English researcher, writer, and activist
in the field of fashion and clothing. She has concentrated
her activity on the sustainable expansion of fashion and
its relation with universal supply chain management
during the past 15 years. She is an authorized figure in
the field of sustainable products.

in the field of clothing production and lack of
public familiarity with approach category
relevant to this industry, there is need for
more extensive researches and for publicizing
attitudes of researchers such as Kate Fletcher,
especially in the promotion of using in
clothing, that she named as the art of using
clothes. Achieving this goal requires the
presentation and promotion of strategies such
as customer login into the cycle of production
and also zero- waste production. In this
respect, this article aside from the description
of this forming field turns to introduce various
attitudes and also Fletcher practical strategies
as effective patterns; and eventually, proposes
strategies for minimizing waste rate in
clothing production.

Research Methodology

The present research is based on theoretical
research and based on the meta-synthesis
method. This proficiency is a technique for
examining qualitative research (Jensen &
Allen 1996); so it is based on evidence from
documentary studies, containing information
and outcomes provided by previous authors
and pioneers of sustainable approaches in the
fashion era. According to the finding, this
paper introduces some new ways of
developing the main subject.

Research History

So far many articles and research activities in
different countries have aimed at no waste
clothing production and moved in its
direction. Alison Gwilt* in a book entitled
“Global  Perspectives on  Sustainable
Fashion” (Gwilt, 2019) surveyed the
similarities and differences of sustainable
design and its effects on the community in
eighteen different zones in the world through
the presentation of various charts and

2 Alison Gwilt. Australian researcher in the fashion
industry.
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statistical research. Timo Rissanen® in a book
entitled “Zero Waste Fashion
Design”’(Rissanen, 2016) mentioned the
importance of studying fashion history for
designing clothes without waste and is
challenging to survey the present lack of
changes in defined strategies in future clothes
designing, through examples of clothes
history. McQuillan® and Coworker in an
article under the title of "Making Fashion
without making waste" (McQuillan et al.,
2011) expressed that the application of
designing clothes without waste at the macro
level will result in providing many approaches
in the way of deleting rubbish from human
life. She also mentions the aesthetic aspect of
clothing designed and produced based on
considering this attitude. She believes that
these clothes must be designed based on
timeless theory and the designer is obliged to
design the clothes with a long-term vision and
does not pay much attention to fashionable
clothes. Based on McQuillan's idea, in this
way, the life span of these types of products
will be expanded to a large extend. In a
general view, the majority of these researches
focus on some common items such as the
enforcement of material evaluation, risk
ability, innovation, and expansion of
strategies like using computer software’s, that
in case of obtaining enough familiarity of
activists in this field, can be used efficiently.
Regarding the shortage of resources in Iran,
this subject has just recently attracted the
attention of researchers and thus there are not
many studies in this field. Among the most
important published work, an article by
Farinaz Farbod should be mentioned under the
title “The Aesthetic of Eco Sustainable
Approaches in Textile Design” (Farbod, 2014)
in which the author reviewed the meaning of

1 Timo Rissanen. Researcher and professor at Sydney
University in the field of sustainable fashion.

2 McQuillan. Polish researcher in textile and sustainable
fashion managed and directed.

aesthetic in textiles of sustainable life and the
method of reflection of considered designing
style on textiles and fashion. Also, Davari and
Coworkers in an article under the title of
“Female  students’ awareness  toward
sustainable purchase consumption of clothing
(Case study: Art faculty of Alzahra
University)” (Davari et al, 2016) studied the
feedback of considered statistical community
is facing with sustainable life clothing.
Regarding the mentioned researches in this
field, no research has been achieved in the
application of digital technology in designing
and production of no waste clothing so far.

Research Findings

There are various definitions of the concept of
sustainable development, the best of which, as
far as is known, is published by the Universal
Environment and Promotion Commission in
the United Nation in 1987 (Arjmand
Siahpush, 2016). As the concept developed, it
has shifted its focus more towards economic
development, social development, and
environmental ~ protection  for  future
generations. It has been suggested that “the
term ‘'sustainability’ should be viewed as
humanity's target goal of human-ecosystem
equilibrium, while 'sustainable development'
refers to the holistic approach and temporal
processes that lead us to the endpoint of
sustainability” (Shaker, ))))) )

This definition is in contradiction with the
present fashion culture of the world in two
aspects. First, mass production of clothes for
attaining more profits, which aside from
environmental harms, would have a
destructive result on the country's economy;
and second, a cultural feature that presently
lies in human consumerism in the field of
clothes use. Kate Fletcher in her book “Craft
of Use” published in 2014, believes that the
volume of fashion production of clothes with
a medium degree of damage to the
environment may decrease but, in any case,
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irregular consumerism remarkably destroys
environmental achievements. As per statistic
announced by this researcher, in each
Christian year, almost 120 billion new clothes
are produced and this figure is a warning fact
that present societies have urgent needs to
modify the consuming behavior (Fletcher &
Toth-Fejel, 2014).

Certainly, in this route, we need to plan and
produce a textile industry in which by having
a sustainable approach, each user contributes
to the production of clothes. This category
which will be effective in all three sections of
sustainable promotion should be created as a
modern culture in the whole world. Therefore,
people must be able to express their
innovation, participate in designing, and
spend a part of their time in production. To
attain this goal, certainly, the existence of
chain supply management is necessary so that
the process of production with the presence of
users can be effective in this field are under
study.

A.) Timeless Design

In seeking samples of the attitude of designing
and producing different objects without waste
with  sustainable promotion, various
researchers such as Enzo Manzini', Cameron
Tonkinwise?, Alister Fuad- Luke®, and Liz
Sanders® presented strategies based on a free
or timeless design. Manzini in 1994 published
a call with the name of "Design, Environment
and Social Quality: From Existenzminimum
to Quality Maximum” (Manzini, 1994). In this
call, he turned to the influence of designing in

1. Italian researcher and designer of the product with a
sustainable approach and the professor of London and
Shanghai Art University.

2 Cameron Tonkinwise. Professor of Sydney University
in the field of sustainability of products and environment
activists.

3Alister Fuad- Luke. Researcher of designing products
with a sustainable approach and professor of Bolzano
University.

4 Liz Sanders. Researcher and founder of American
Sustainable Products Designing Association.

the 20™-century crisis-stricken world, and by
addressing the designers warned them not to
seek only a solution to the problem; rather
operate in three principals proposed by him.
These three principals were from consumption
to care, from consumption of products to
utilization of service and eventually, the most
extreme, from consumption to non-
consumption. He Dbelieves that when a
designer looks through these three filters to
his subject of design, unintentionally, his
behavior would form based on this goal that
his product will add a new strategy or a new
attitude to the world (Manzini, 1994). On
another side Tonkinwise, in his article under
the title of “Is, Design Finished?
Dematerialization and Changing Things”,
expanded theory and suggested that the
designers should move toward temporal
designing. He believes that designing the
temporal objects that can be changed and
replaced, objects which do not end and their
survival is in mending and changing
(Tonkinwise, 2005). Later, the proposal of
designing timeless products was offered,
explored, and described in more detail by
Fuad-Luke in his book “Design Activism:
beautiful strangeness for a sustainable world”
published in 2009. In a section of this article,
he proposed suggestions for making methods
aimed at confrontation with unusual
consumerism. This researcher expressed that
semi-finished products are one of the methods
of opposition to consumerism. He suggested
that products would be semi-finished by
producer and then will be completed by the
user and therefore the user becomes a part of
the production process (Fuad-Luke, 2009).
Fuad-Luke investigated this idea of the
fashion field in a semi-finished project with
Ayna Herscher® in more detail. Practical
workshops were held by these two researchers
in which participants were able to indicate the

5 Anya Herscher. American designer and researcher of
textile sustainability.
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level of their skills and participation and
started to work in designing, production, or
modification of clothes with some support and
protection (Niiniméki, 2013). According to
them, this method caused the conversion of
the user of the clothing from a passive
individual just wearing ready-made clothe to a
person active in designing and producing
clothing that he wears. Fuad-Luke also
proposed the pattern of conditional
evolutionary products in which the products
are designed in a way that is easily modified;
an idea, as he said, which grandmothers were
quite familiar with (Fuad-Luke, 2009). Liz
Sanders discusses four levels of creativity in
people's life and divides them into four topics
of doing, adapting, making, and creating. She
believes that from the beginning of creation
demanding something had been among human
being basic needs that, to attain them, started
to invent objects. In this way creativity grew;
meanwhile, aside from gaining skills and
specialty, his interest and efforts multiplied.
By putting this interest into practice for
creativity in routine life, an ordinary user can
be a member of a team designing various
objects. But to be able to play his role
correctly, Sanders explains adequate devices
should be given to them so that they can
present themselves (Sanders & Stappers,
2008). According to sanders in case a user is a
section of the production process, new effort
and creativity would be presented. So, the
function of a designer is to change a non-
active customer to an active contributor.
Diagram No. 1 displays the proposed
difficulty level versus the ordered quantity
and its relation with time cost for clothes
made by the user. In this diagram, the vertical
axis indicates the difficulty level which is
measured with the user contribution rate in the
clothes production process and the horizontal
axis is the rate of user interference in clothing
orders. The difficulty level and his
interference rate for ready-made clothes are in

the lowest possible rate and both are on the
highest for the clothes made by the user. In
the meantime, the time that the user should
spend, which means consumed time, has a
direct relationship with both vertical and
horizontal axes.

Figure 1. The proposed difficulty level versus the
ordered quantity and its relation with time cost for
the clothes made by the user (McQuillan, 2018)

The timeless design converts the presence of
the user to a permanent issue. This means
whenever he wants, he can fulfill
modifications in his clothes. Therefore, in
addition to being present in the production
process, he is performing in the direction of
sustainable promotion.

B.) Persuasion of the user to lack of
consumerism

Niinimaki' and Koskinen®, presented
researches in which certain strategies for user
optimal usage from clothes and textiles were
identified and introduced. The result of these
researches, user was persuaded and
encouraged to move less toward consumerism
(Niiniméki &  Koskinen, 2011). These

1 Niinimaki. Finish fabric and clothe designer,
researcher of sustainable textile, professor of Helsinki
University.

2 Koskinen. Finish clothe designer and researcher of
sustainable textile.
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strategies included three main groups of
attention to emotional values, noting the
efforts and performance, and consideration of
qualities (Figure 2). Of course, these
researchers proposed more conceptual
suggestions such as the possibility to create
future  modifications, possibilities, and
alignment with personal ideologies, which
were place on the second category (Fletcher,
2008). They also believed that attachment
attributes provide abundant opportunities for
designers and users to perform more
creatively.

Figure 2. Surveying emotional values in attached
attributes (authors)

These two researchers consider issues higher
than just economical and environmental
aspects in the field of clothing and turn to
psychological dimensions presented in this
field. Fletcher in a section of her universal
project named "Local Wisdom” which was
performed in London in 2009, put these
opportunities and complexities under survey
through collecting stories of normal people
with their clothes. As she said she possessed a
library of narratives of people about the
clothes that they buy, earn, find, or borrow.
Fletcher in the book of “Craft of Use” is
trying to compel designers to learn these
narratives and believes that through applying
this  knowledge (psychological aspects
presented in the field of clothing) they can be

able to extend the skill of using for a long
term (Fletcher, 2008). Based on this research,
she proposed the theory of "Mitigate,
Intensify, and Adopt" which is indicative of
using clothes for ongoing and variable life.
This theory, by itself, is an affirmation of
strategies of timeless design. This means that
a user reduces the exaggerated consumption
of garments and accepts to use them for a
longer period, regardless of fashion flow. In
another word, where the user is a part of
designing, external use, and also
modifications through actions and
opportunities that the designer considered for
him/her, it is possible to use the clothes for a
longer period. In this process, a strong and
rich relationship between the designer and the
user finds the possibility of existence.

The production of garments without waste
provides an optimal use for the user and this
relates with the experience of consumer who
is, at the same time, acceptor of limitations
with it, intensifier of skills, knowledge, needs,
tendencies, and naturally acceptor of all of
them. This method utilizes a key aspect of no
waste fashion design in which no part of the
clothing is omitted but made possible future
modifications based on fashion change or
according to needs. One of the new attitudes
in this approach category is an intellectual
wave of Do It Yourself (DIY). This
movement which grew in western countries as
a protest against the capitalist system refers to
all activities, services, and products that are
not under industrial conditions (Khademi-
Vidra & Budoso, 2020). This matter aimed at
the reduction of prices but was the first
experience in the involvement of the user
informing the product and his getting out of
being passive (Davari et al, 2012)

C.) Designing and making predetermined
patterns

In a two-day workshop that Fletcher held
aiming at optimal use of cloth, the theory of
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semi-finished clothes proposed by Fuad-Luke
was under exploration. To involve the users in
the production process and its expansion, this
researcher needs to measure the different
levels of creativity and abilities of the users
(Fletcher, 2008); therefore 12 participants
with various levels of sewing skills were
invited to cooperate. The primary patterns of
clothing were designed in the state of no
waste and were given to the participant during
the workshop. They were able to modify the
length and width of the cloth by rotating the
pattern to obtain a garment with different
width. The basic aim of presenting these
patterns was the creation of easy
modifications and changes. These patterns
were designed based on the Fletcher
hypothesis expressing that the simplified
structure of garment may, in addition to lack
of waste production and preservation of the
environment, increasing the life span of the
product.

As various marking in sport fields results in
performing different sports and competitions
in distinct times in the same field, optimal use
of information and marking in prefabricated
clothe patterns enable the user to apply
different changes during making and using it.
The majority of the participants announced
that they need more guidance for making the
clothes? and the nature of the production
process is horrific for them. They were not
familiar with the predetermined patterns and
were worried to waste the valuable textiles
that the workshop made available to them for
making dresses. Although the result of the
workshop was the production of an
unconventional garment, and despite being
experimental and their remaining unfinished,
some of the sewn clothes were still usable
even after one year. The most important
achievement of this experiment was the
creation of a direct relation between a two-
dimension pattern and a final three-dimension
garment (Fuad-Luke, 2009). For attaining this

goal, a combination of fabric digital printing
and designing no waste clothing was applied.
As it can be seen in Figure 3, the pattern of
seams and sewing instruction is indicated on a
shirt with digital printing that theoretically
provides the possibility of making and simpler
and non-traditional sewing. Anyhow, the
application of such strategies permits the
reduction of difficulties in traditional
workshops and at the same time, there is a
possibility that this design remains very
limited and eventually stops. So, there should
be great care in order not to have heavy
damages on the out comings and products
(Lumsden, 2010).

Figure 3. Men shirt with pattern and digital
printing, display of direct relation between two-
dimension pattern and three-dimension clothes
(McQuillen, 2018)

Based on these goals, the application of no
waste clothes production approach was the
production of clothes that were simply made
with an easy usual pattern that even after
usage new reformations could be possible. So,
each pattern is designed in such a way that
multiple possibilities in pattern and fabric
printing are embedded. For example, two
sleeve rings with different forms and sizes,
two collar lines, two sleeve models, and two
body forms are designed for clothing. In this
way, each pattern can be stretched or
narrowed for the various body, the length of
the hem is changed to form a dress or a short
top. In this field, the application of digital
printing on fabric makes these changes
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possible in such a way that it would be easy
for the user to access and work on it, and at
the same time directly involves in the
appearance beauty of the garment. Using
these patterns makes the user be faithful to the
topic of sustainable promotion and follow the
DIY movement. The approach of clothing
without waste contains two important
strategies which include using digital patterns
and embroidery machines for modeling that in
this section is under study.

1- Using Fabric digital pattern

Rissanen as one of the researchers who paid
much attention to challenges of no waste
designing believes that zero-waste fashion is
not good per se. It is necessary to test it in
more expanded levels before presenting. Also,
a new way of thinking is needed. Methods
about the point that how this theory can
continue its life whereas it permits
flourishment of creativity of designers and
human and this is in such a way that we know
designing with no waste certainly necessitate
the cooperation with other fields related to
production and propaganda (Rissanen, 2005).
Using the design of semi-finished patterns in
clothing can reduce the waste of fabric to a
high level. But the key point for access to
clothing production without waste is the lack
of definition for the garment model in these
patterns. This method, in addition to lack of
garbage production, involves the user in the
production process and also provides the
possibility for future modifications for both
maker and consumer of the clothing. This
method also provides the possibility for the
user to determine the beauty of the dress
based on his taste. In these patterns, the shape
of the garment can be changed. The base of
the performance of the patterns in the training
of the user. During pattern making the
producer should instruct and conduct the
consumer how to make a dress from the
ready-made pattern. By essence, these

patterns confirm three principles of goal,
instruction, production and these three follow
each other. Refer to figure 4.

Figure 4. Process cycle of digital pattern
production of clothes on textiles (authors).

In this method, steps such as where to cut,
fold, or join are printed on the fabric and one
can be hopeful that by applying these steps on
the dress the considered reforming from a
two-dimension cloth to a three-dimension
garment and from an abstract instruction to a
real performance would be fulfilled easily and
all these actions can be practical for a person
who even does not know sewing. In Figure 6 a
sample of digital design of pattern and its final
product can be seen.

Figure 5. Digital printing on textile and dress
production along with relevant instructions
(McQuillen, 2018)

Undoubtedly, for achieving such a goal it is
necessary to start with trial and error with
simpler patterns with students and graduates
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in the field of clothing and fashion or with
tailors that can be able to sew clothes with
more limited instructions. This action can be a
test for the success of the attached
instructions. Also, along with time passing
and surveying the operational cases, it can be
concluded that to what extend the audiences
of these patterns need instructions. But
another effective method in reaching the
simple sewing is omitting collar in these
patterns. The collar should be separated from
the body of the dress and if a person needs, it
can be stitched to the dress (Holland & Iten,
2008).

2- Using digital needlework machines for
modeling

Using digital needlework machines which
have recently increased in the world, pays
special attention to the optimal use of cloth
and minimizing the waste in fabric (Figure 6).
In these machines, needlework, aside from
carving the instruction of pattern on the fabric,
assists the beauty of the dress as much as
possible; and it can be said technical aspects
and aesthetic existed together so that
simplification of the production process,
maintenance and application of different
modifications would be accessible for the
producer and user. In some of these machines,
needlework does not exist and the machine
just performs the stitching in which the user
can easily split the stitches and separated the
pattern and eventually sew them up manually
or by sewing machine and to have a different
garment. Of course, using these needlework
machines contains some problems such as the
size of the section of needlework and its
effects on weight and application of the
clothing. So, the researchers are seeking
discovery in this field (Lin et al, 2017).
Besides all the mentioned issues, the
involvement of users in the production
process not only encourages localization of
products but also, reinforces the relations of

businesses and communities. For the
involvement of users with the field of
designing, patterning, and the making of
clothing, there is no need for hyper-advanced
devices. For example, patterns can be needle
worked by simpler facilities such as sewing
machines and the completion would be
performed by the user. As was mentioned, the
user can be a novice or a professional tailor;
the important point is the creation of a
predetermined  pattern  with  adequate
instructions. The clothing will arrive in the
stage of using whose special characteristic is
repeated and frequent use and performance of
easy modifications on it in the future and this
is a process that has been simplified by the
designer of no waste design.

Figure 6. Modeling by using digital needlework
machines (McQuillen, 2018).

In Figure 7, the relations between the level of
user involvement in the production cycle and
the final cost of the clothe are studied. The left
axis displays the involvement and the right
axis indicates the final cost. This diagram is
an affirmation for the point that whatever the
user is more involved in the process of
designing and production of clothing, the final
cost is lower. As an example, in the primary
pattern of the garment without printing
information (which means the user just has
the pattern in hand and is well informed how
to work with it), the final cost is on the lowest
level. In the same order, whatever his
involvement in the production process is
lower, the final cost would be higher.
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Figure 7. the relation between user involvement
and the clothes final cost (McQuillan, 2018)

Conclusion

Despite the growing expansion of clothing
products and increase in demand of
consumers in this field of industry,
consumerism phenomena are also increasing;
and since the pollutions in environment
resulted from the fashion industry is one of
the most significant concern in the world for
an environmental activist, many researchers in
various countries proposed various strategies
to confront with it. One of the most successful
of these methods is the theory proposed by the
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