
 

Functional Cuts 

Degree Work of Fine Arts In Fashion Design
The Swedish School of Textiles

University of Borås
2013-05-05

Degree work number: 2013.3.2

New functions and expressions in sportswear 
by Jesper Danielsson

















Abstract

Keywords

Our everyday life is becoming more active and the activities we 
perform influence the way we dress. Due to an increase in activi-
ties undertaken in an urban environment, demands are changing 
and the need for active wear that meets the new demands follow 
suit. The four characters represented in the research can be 
seen as a reflection of the functional features needed, including 
base layer, mid layer/insulation and shell.
Despite the increase in activities, most of our clothes are 
still constructed on static dummies or drafted on a table in 2D 
and the main developments within the active sportswear field is 
driven by material innovation. By creating garments on a body in 
movement, my aim is to develop new functions and expression in 
active sportswear through construction.

Construction methods in active sportswear are examined and un-
derstood through observations and reconstructions and constitute 
the foundation of a study of movement for a design recovery.

The movement and features required for leading an active ur-
ban life sets the direction of the development of new func-
tional garments. A series of trial and error sessions and drap-
ing fabric on a live model in movement created the prototypes 
used in functionality tests to establish their feasibility. The 
functionality of the fabric and the form needed in urban life-
style is explored in terms of relationship to a reduced, intui-
tive construction to challenge the norm of aesthetics in active 
sportswear. Meeting the demands of the conscious urban inhabit-
ants regarding sustainability and style challenges this further.

Functionalwear, Active Sportswear, Move-
ment, Fashion, Urban, Draping, construc-
tion, one-piece 
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Background

Background
In 2007, half of the world’s inhabitants were living in urban 
environments and projections indicate that a further 500 million 
will be urbanized in the upcoming five years (Potsiou, 2010). The 
rapid growth of megacities is causing severe ecological, eco-
nomic and social problems. Today the 20 biggest cities consume 
80% of the world’s energy and generate the same percentage of 
greenhouse gas. Potsiou explains further that set aside from the 
environmental problems, an increasing number of citizens neither 
have a permanent nor a temporary living space, neither access to 
any land nor to an acceptable shelter. Their personal space is 
challenged due to conflicts, policies, and land administration 
systems that are ineffective and expensive for the end user (Pot-
siou, 2010). People live under the radar of the government and 
the issue of controlling further population growth is inevita-
ble (Potsiou, 2010). When personal space is a challenge in such 
a manner that your home is no longer consisting of actual walls 
but of your own flesh and blood, what do you then consider your 
own?

The more our society is developed in terms of technology, the 
more we are appealed to the idea of sport and leading an active 
lifestyle. At the same time, the boundary between fashion and 
sports is being erased and how we dress is influenced by the ac-
tivities we perform (Quinn, 2002).

One way to address this issue is to challenge the rules of the 
public space by questioning the norm of movement in urban set-
tings and create a new way of getting from point A to B with 
uninterrupted, highly athletic motions. This is rooted in the 
French naval Officer George Hérbert’s philosophy, “the best 
training is done in uncontrolled natural settings of your local 
environment” (Atkinson, 2009, pp 171). Today the woods, bushes, 
streams of water, and tree climbing of the early 20th century 
have been replaced by concrete, traffic, streetlights and even 
more people. The reward was to be able to control any emotion 
and social situation life would throw in your direction. Today 
it is also known as parkour (Atkinson, 2009).

Ameel and Tani (2012) see the Parkour movement as a discussion 
on appropriate behavior in public spaces. Activities that can be 
seen as unintended or unexpected become a part of the ordinary 
interaction with the norms of society in a highly meditative way 
(Ameel Tani 2012). Both Ameel and Tani (2012) as well as Borden 
(2001) refer to society as a playground, where the flow is set to 
keep yourself moving. 

Such a playground causes limitations for its inhabitants and 
therefore gives rise to alternative solutions. One of the re-
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ferred to examples is the bike messengers, which have adapted 
to the development of society. Their quickness and movement is 
the solution to the ever-shifting puzzle that today’s traffic is 
considered to be. Instead of climbing a new part of the ridge, 
the extreme has come to use our sense of direction to dodge cars 
in a traffic junction. The feeling of flow, the feeling of be-
ing situated over it all, being free, is the reward for dodging 
the cars and getting through to the desired destination (Kidder 
2011).

So what should we wear when our sports becomes our everyday ac-
tivities? Can clothes help us in our challenge to take us from 
point A to B? How are these new challenges being treated in the 
field of fashion, more specifically active sportswear? 

Functionality is crucial within the area of sportswear and func-
tional wear. It may differ depending on the activity, but in com-
mon for all garments is that they enhance the ability to perform 
the given activity. The archetypical garment should be created 
to allow a freedom of movement and comfort while staying ac-
tive. Sportswear garments are often constructed with an alter-
native position in mind, the one where a person’s best perfor-
mance is made (Klepp, Sørheim and Enstad 2010, Watkins 2010, 
Quinn, 2001). Wang (2011) argues that this is solved either by a 
stretch material or by adding space to an existing pattern, not 
by creating a specific pattern. Considering the above mentioned, 
the ergonomic comfort in sportswear is defined by cut (Wang 2011, 
Shisoo 2005) 

Klepp, Sørheim and Enstad (2010) state that functionality is not 
merely a property but also an aesthetic defined by artifacts. Our 
perception of what functionality is can add to functionality it-
self.

The sportswear industry is driven by technology, a interdis-
ciplinary borrowing of ideas that develop them into new tex-
tile materials that improve our performance (Quinn 2002, Klepp, 
Sørheim and Enstad 2010, Shishoo 2005, Long 2011, Hanlon 2004, 
2006). See fig XX
 
It could be argued that the same focus is not put on pattern 
construction. Probably the most common way of creating pat-
terns is to make them flat. When creating flat patterns, there is 
of great importance to be precise, especially if the intended 
body is not present. To guide the pattern maker in his draft-
ing, there are several systems based on mathematics. These will 
all give you a foundational pattern, which reflects the body of 
the taken measurements, and later can be turned into garments. 
Guidelines for the chest, hip, waist of the body are marked to 
be able to easily alter the pattern when needed (Aldrich, 2004, 
1997; MacDonald, 2010; Öberg, 1999).
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As a starting point for both drafting and taking measurements, 
the point at the back of the neck serves well. “This is logical 
because this is the initial point of balance for garments rest-
ing on the shoulders” (Lindqvist, pp. 36, 2013). Chest, waist, 
seat, shoulder and arm width are measured together with front 
and back length to create the basic grid where the pattern is 
shaped. 

According to Simões (2012), the basic patterns created out of 
the measurements of a static body can be used to create garments 
that fulfill the very essential functional needs, such as cover-
ing the body. The patterns of a garment can be seen as an exten-
sion of the body it is placed on and the skin it touches. 

Since the body expands and contracts when moving, the pat-
tern blocks need to be created for a mobile body. Despite that, 
Simões (2012) states that this is still not common practice, 
which is an idea shared by Wang (2011), who questions the usage 
of the two more commonly used methods (block patterns and stat-
ic draping) of constructing patterns when designing sportswear, 
since they are not relating to the moving body. Wang states that 
the pattern construction and the fit design are the two most im-
portant parts of designing an ergonomic functional apparel prod-
uct. In Wang’s investigation, the relationship between pattern 
cutting, the tight fit and the elastic materials is explored. 
Wang is also establishing a systematic pattern on how to ap-
ply this method to high performance wear by studying the natu-
ral ease of the body. He investigates how block patterns can be 
altered and modified to fit the body in movement by measuring the 
perfect amount of ease. The dynamic pattern construction method 
is based on a tight-fitted one piece running outfit (see fig. 1 and 
2) that meets the standards of ergonomics and functionality of 
the human body in motion (Wang 2011).

Figure 1, 
One-piece tight fitted running suit,
Wang (2011)

Figure 2, Dynamic pattern 
construction, 
(Wang 2011)



14

Figure 4, the new porposed grid of lines 
and points called “A qualitative logic”, 
(2013)

Figure 3, an estimation of how 
the most commonly used tailor ma-
trix applied on body and dummy. 
(Lindqvist, 2013)

Lindqvist (2013) argues that when using pattern blocks as a de-
sign tool, you may lose the core, the expression of the body. 
Instead Lindqvist (2013) encourages us to find the natural di-
rection of the fabric whilst hanging on the body. By looking at 
the fabric while keeping the body in movement, we will then find 
a natural grid to follow where fabric and body are synchronized 
(see fig 3). Can this method be implemented in the designing 
process of sportswear and would it have a positive effect? This 
is a method used by Geneviève Sevin-Doering, who explored and 
mastered these skills within the field of costume design. “[S]he 
developed a method where the aesthetic balance of the expression 
and the physical balance of the garment in relation to the body 
directly give shape”(Lindqvist, 2013, pp.70). This technique is 
focused on the body in movement and its expression rather than 
the pattern itself, which will create a garment based on the 
movement itself and not the measurement of earlier movements. 
Lindqvist calls it “A qualitative logic” (see figure 3 and 4) 
(Lindqvist, 2013). 
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Simões (2012) highlights the work of Aitor Throup of creating 
life-size 3D dummies in a sport-specific static position as a de-
velopment in the right direction. By using the dummies as a base 
for drafting patterns, he is able to create blocks more suitable 
for a specific position. The positions of the dummies are creat-
ed from analyzing the pattern of movement of a certain activity 
(Butler 2010).

You may ask yourself if today’s silhouettes on most functional 
wear are a result of the ultimate fit, if they are based on the 
properties of three-layer dressing system or perhaps driven by 
consumption properties. When you place functional wear in a new 
context, will it generate new silhouettes? Can the amount of 
space put into the silhouettes create new silhouettes? Can to-
day’s extra space be seen as an indicator of the sport the gar-
ment is intended to? It may be argued that an extra freedom of 
movement is given to all garments regardless of the activity 
given. When does the extra garment become a restriction? Refer-
ring back to Larsson’s (2012) work, to be able to benefit from 
the negative space between body and garment, it needs to be di-
vided or controlled. Otherwise it will cause bulk and restric-
tion. 

Wang (2011) continues to summarize that the sportswear scene is 
dominated by three kinds of fit: Loose, just and tight fit. The 
fits are achieved through either of the two following techniques; 
by adding space or by replacing the material with an elastic 
fabric (Wang 2011). Lindqvist (2013) explains the most com-
mon perception of fit as a result of the usage of block patterns 
drafted from measurements taken of the body. “This fuels a per-
ception that a well-fitted garment is one that follows the shape 
of the wearer’s body, creating a minimal amount of crease while 
still allowing the body to move comfortably” (Lindqvist 2013, 
pp.46). You must also be aware of how the fit of a garment affects 
the wearer and how it can transform the expression of the body. 

It may be argued that a construction method that works on a body 
in movement would benefit the finalized garment. In this way, a 
direct result of the movement could be seen in relation to the 
body instead of using estimation when calculating the movement 
ease. Could there be benefits despite hopefully improved move-
ment? It could also be argued that the amount of seams would be 
decrease and the placement of the cuts would be more exact and 
relate better to the activity performed. It could also be argued 
that the influence of a live body would affect the final outcome. 
Would it change the aesthetics, by creating a more intuitive de-
sign? 

Aim
My aim is to develop new functions and expressions in sportswear 
through an alternative construction method. 
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Method

Figure 5, 
Adidas 3-layer jacket

Through observations made in connection 
with my internship at adidas A.G. I gained 
a greater interest for the pattern con-
struction and design methods used in func-
tional wear. What struck me was how the 
markets within sportswear interpreted the 
technical value of different features and 
how the end consumer valued them. The more 
cuts the more valuable and technical the 
garments appeared. 

By using reversed engineering (Chikofsky, 
1990) on existing functional wear arti-
facts, I received a greater understand-
ing of the field. As explained by Chikofsky 
(1990), reversed engineering is used to 
understand a design formed by others and 
help you develop the system further. Big-
gerstaff (1989) explains the design recovery 
as a detachment of the process of reversed 
engineering where external knowledge, in-
formation and conclusions are added to the 
observations made of the system. 

By reconstructing the above-mentioned artifacts (see fig 5-8), 
I was able to abstract and understand the key philosophy be-
hind the construction method used. The most noticeable observa-
tion was the one specific point under the arm that determined the 
amount of freedom of movement given. 

By identifying the similarities in the work by Lindqvist (2013), 
I decided to use this as a starting point for the experiments in 
my work. The experiments he performed are based on three vari-
ables: body, material and form, where the third is a result of 
the two first. In his experiments, the body changed as well as 
the way of manipulating the fabric through cutting to achieve 
different forms. “With this design of the experiments, the cut-
ting and modelling of the fabric on the body becomes the experi-
mental base for the observation of key points and break-lines 
from which the key axioms are derived: gravity lines, movement 
and balance” (Lindqvist 2013, pp. 92).
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To fully understand the work of Lindqvist (2013), I performed a 
design recovery (Biggerstaff 1989), tracing back the steps of his 
work through documentation, interviews, and earlier experience 
of his work. I executed the experiments mentioned as the princi-
ples for shoulders I, shoulders II, waist, legs, torso and arms 
on pages 94-124 as well as studying the already existing proto-
types of the development of the project “mörk kostym” (transl. 
“business suit”). 
 
Once a greater understanding was received, my aim was to ap-
ply the principle of the method to create functional garments. 
The garments were defined by already existing archetypes and the 
functional features represented in them. In this way, as ex-
plained by Biggs (2002), artifacts can be seen as an argument 
when presenting your answer to your questions in research, but 
also as the answer itself when interpreted by the viewer. 

To be able to ensure whether the principle worked or not, when 
applied on functional wear I performed another series of ex-
periments. In the experiments performed by myself, I also added 
function (discussed earlier in the background section) as anoth-
er variable despite from the body, material and form. As high-
lighted by Thornquist (2012a), the focus of Lindqvist’s (2013) 
research lies in finding balance within the garments. However, 
the experiments in my research where performed while specific 
parts of the body went from fully contracted to fully extended. 
The movements were chosen after an analysis of the proposed end 
use. Since the movement of the end user was of importance, so 
was the body on which it rested. Thornquist (2012) emphasizes 
how the lack of a full body can be seen in the end result of a 
design, whereas if the norms of the dummy is change, for exam-
ple into a full live-size body, the expressions and functions in 
dress can be challenged. For those given reasons, all my experi-
ments were performed on a live model. 

The overall frame for this thesis was to develop functional wear 
within the area of Fashion Design. However, the interest within 
the specific construction method and the frames of the research 
were set after the analyses of the early experiment mentioned 
above. One may argue with Brandt and Binder (2007) that the 
questions, program and experiments are closely linked together 
and that there is not a specific order of how they are chosen. 



In the execution of the experiments performed by Keller, de-
scribed by Brandt and Binder (2007), much emphasis is placed on 
using the insights gained from the analysis of the earlier per-
formed experiments when creating the new experiments. By us-
ing this method, a natural development of the project will take 
place and the experiments will lead to new arguments, which in 
turn lead to new experiments (Brand and Binder, 2007). Relat-
ing this back to my work, in the section of concrete methods, 
observations and reconstructions of active sportswear lead to 
the findings of similar remarks. After performing a design re-
covery as well as a series of repetitive experiments, the re-
sult and learning continue to act as a basis for the next one. 
The final experiment in this thesis can be seen as a reflection of 
the learning in the earlier experiments and how to proceed with 
further studies.   



Concrete methods

Reconstructing existing artifacts

Figure 7,
Patagonia 2.5 layer shell jacket

Figure 6, 
Adidas 3-layer shell jacket

Figure 8, 
Arc teryx 3 layer shell pant

In order to develop new functions and expression in functional 
wear, I carried out different series of experiments. The first 
one was to understand the construction method used in high-end 
technical garments of today. To gain this insight, a series of 
reconstructions were made out of already existing archetypes. 
The archetypical garments were chosen based on arguably great 
qualities in terms of construction, freedom of movement, water-
proofness and placement of features suitable for the given ac-
tivity described by their producer. The garments were also cho-
sen from competitor brands, and each specific item has received 
great feedback when introduced and tested by athletes and test-
ing-teams. The idea was to collect different point of views on 
how to create a silhouette and deal with arguably the two most 
important and difficult issues, namely waterproofness and free-
dom of movement.   

See examples   See fig 6-8
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The second step was to analyze a general pattern of movement 
that could be applied to experiment number three. The analysis 
and stretch of the body have been performed earlier by Lotens 
(2007), where he established that the stretch on the outer parts 
of the body can be seen as the skin affected by the bones, liga-
ments and muscles. 

x-21x

x-16x

X+10

X

X+9

X+3

x+20

y+9

y+10

x+22

X
y

Figure 9. The figure represents a selection of the series of movements 
performed and measured

General patterns of movement
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The third method was to perform the design recovery, earlier 
described by Biggerstaff (1989), of the experiments performed by 
Lindqvist in “On the Logic of pattern cutting”.  The experiments 
on pages 94-124 were executed during a trial and error session 
to establish exactly where the described points and lines were 
located. The experiments were performed on different persons in 
order to see how different body shapes were linked to the posi-
tions of the points and lines. During some of the more basic 
examples, I was also able to see the relationship between the 
points and lines pointed out by Lindqvist (2013) and the move-
ment of the body.

The figures is a exstraction from Lindqvist(2013) illustrating the basic principle of cre-
ating a drape for the torso and the arms. 

Design recovery
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This sequence is an example on 
how the development where made. 
Before the initial drape a body 
position or movement where cho-
sen, then the process went on to 
wear trials. Changes where made 
and another wear trials were ex-
ecuted. The process was repeated 
until a satisfactory result was 
achieved.  

The patternpiece for the jacket.

The patternpiece for the pants

As a subcategory of experiments, some of the experiments were 
also performed in more extreme positions to see how that would 
affect the points and lines of the method. During this experi-
ment, different silhouettes, sleeve settings, crotch construc-
tions, body wrap and balances were also tried as a reflection of 
the given body movement and functional properties required. 
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The following experiments can be seen as an extraction of a 
general investigation on how to apply the principles given in 
Lindqvist (2013) work on functional wear. It was also served as 
an opportunity to get to know the system better and to under-
stand possible weaknesses and strengths. 
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Urban Functionality 

The fourth experiment was to define, analyze and evaluate the 
specific features and movements, which are performed by the spe-
cific characteristics chosen for this thesis. They are the result 
of the modern society and megacities and have created different 
urban subcultures, named Parkour, Bike messengers, Urban Garden-
ing and Urban Explorers. They are chosen because they cover the 
major aspects of functional wear as well as being representative 
of the urban society. They can be seen as a reflection of some of 
the functional features needed in society today, based on three 
layer dressing, or as separate functional garments created to 
improve the performance of the wearer. However, what they all 
have in common is to redefine the original city planners’ inten-
tion of the space they live in. At this stage, I was also trying 
to decide the positioning of ventilation, the height of the col-
lar, the abrasion points, where possible wind or rain will hit 
you, the most natural position of your legs, arms and so on. My 
hypothesis was formed of past and present interviews and discus-
sions during my internship, analyzing archetypical garments and 
movements specific for the activity.  

The bike messenger is argu-
ably the most exposed par-
ticipant in the traffic of 
today. Bike messengers enjoy 
the thrill of dodging cars 
at bullet speed doing their 
best of minimizing aerody-
namics and pedaling their 
bikes to the very edge in 
all weather in order to stay 
warm and dry. The intense ac-
celerations make ventilation 
necessary and should be im-
plemented in the design as a 
front to back feature, since 
the wind is constantly hit-
ting their face while riding. 
At the same time, this prin-
ciple needs to be taken into 
consideration for protection 
from the wind and not getting 
cooled down. The same theory 

can be used when creating protection from the wind. Their con-
stant movement makes it just as likely to be hit by rain from 
the front as from above. 
Looking at the pattern of movement, the upper body is much more 
static than the lower. Still, it must meet the needs of the 
movement both for the shoulders and the hips as result of the 
pedaling. The pants demand a full freedom of movement vertical-
ly. Since the legs are the most active part while riding, ven-
tilation should not be all front in order to avoid overly rapid 
cooling. The complete outfit needs to meet the above-discussed 
requirements of aerodynamics.
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Parkour has taken the place of acro-
batics of urban society. Participants 
use their bodies in the same way as 
acrobats do, pushing the boundaries of 
flexibility, power, balance, endurance 
and control in an almost alien like 
way. The uniform used today consists 
of oversized sweatpants and t-shirt 
and could be seen as an urbanization 
of the outfit acrobats perform in. It 
could be viewed as an all-round outfit 
with the required extraordinary free-
dom of movement. In addition to this, 
abrasion resistance can be seen as 
an advantage since the participants’ 
closest friend is made out of con-
crete. 

Within this segment of subcultures, 
the urban explorers are the most 
hands-on in terms of investigating 
what public space is or not. Their 
motto could be seen as ‘be prepared 
for everything, because you never 
quite know what to expect when you are 
not expecting anything’. Water, wind, 
rain, cold, and heat are some of the 
challenges that urban explorers are 
exposed to. At the same time, getting 
access to places where some might say 
that you should not be often requires 
extra flexibility and a mind that is 
neither claustrophobic nor hydropho-
bic and with the ability to blend in 

whether with a construction worker or 
with the wall itself. In other words, 
camouflage is key. 

Urban gardeners could be considered 
the hippie of the pack, who finds dura-
bility, sun protection and ventilation 
of significance. Being able to work on 
your knees and having complete free-
dom of movement of the upper body are 
of importance. Keeping your gadgets 
handy and your head cool while work-
ing in the sun is also necessary. So 
is to be able to stow away your tools 
when heading to the next green spot. A 
material that repels the dirt and ages 
with elegance is necessary. 
 



Despite from the patterns of movement, this analysis was also 
used as a base when choosing fabrics and colors for the collec-
tion when ranking features of the fabrics such as waterproof-
ness, breathability, moisture management, visibility, comfort, 
insulation properties, water repellence, stretch, feel, and so 
on. In the selection of fabrics, I used knowledge achieved dur-
ing my internship in combination with the knowledge of the tech-
nicians in the workshops to validate the decisions. I also chose 
to contact leading companies within the business to be able to 
use the most suitable material for the activities.  

A digital printed 3-layer membrane fab-
ric interprets urban camouflage. 

A base consisting of waterproof neoprene 
bonded with fluorescent orange polyester 
sheets printed with pigment screen print. 

Reflective denim where the weft has been re-
placed by 3M reflective threads. The thumbnail 
pictures show the difference between the regu-
lar and the reflective denim. 

Goose down with a 90/10 ratio of down vs. 
feathers with a 760 fill power.
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Drape - Trial - Analyze - Define

This series is a an exstraction of the development of one of 
the urban explorer outfits. The semi-drysuit is constructed to 
achieve waterproofness and complete freedom of movement. The 
outfit is backpack compatible.   

The fifth experiment was completed after analyzing the results 
out of the second and third experiment as well as using my 
knowledge achieved during observations made in connection with 
earlier mentioned internship. 

The different garments were created on a body using a trial and 
error method. During the working process, the position shifted 
from contracted to extended state to test the movement, while 
the fabric was draped around the body to find the balance be-
tween body and fabric. The different positions were used in be-
tween the making of the garments to be able to evaluate if the 
method worked for some but not for others. Cuts, volume, silhou-
ette and technical features were then altered until satisfac-
tion and then laid flat to mark out patterns for prototypes. To 
get a holistic view of the design, the prototype was tested by 
the same model as well as by others. Wear trials were then car-
ried out in “life-like” situations to test the comfort and per-
formance of the intended environment. Of importance during these 
experiments was also the actual relationship between the grid 
in the work of Lindqvist (2013) and the actual outcome. How did 
the lines of his work relate to the outcomes of the test? Which 
were the most important points and lines, and are they are all 
of importance? Is this a method suitable for active sportswear? 
During the experiments the points and directions of where to 
cut were altered. This can be seen as an effect of the different 
starting positions but also as an effect of the different aspects 
of protection from the elements as well as the movement of the 
body and any possible abrasion between body parts, for instance 
in the armpit. 
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Points taken into consideration during draping, fitting and wear 
trial: Overall fit, possible stretch points, freedom of movement, 
abrasion points, leakage possibilities, flexibility, position of 
features, compatible to given activity. 

Below you can see the development of the glove extensions at the 
sleeve hem on the reflective shell jacket
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The pictures show a series of photographs from the fitting ses-
sion of the reflective shell cycling pant. Adjustments were made 
to the overall fit and then a first trial of the freedom of move-
ment, reassuring that ventilation was in the right position and 
not restricting or causing abrasion. The needed flexibility and 
movement in the knee area is a crucial area to fit and abrasion. 
In this try-out, it meets the demands by running on the outer 
part constructed in an already contracted state.

This is an extraction 
from a movie recorded 
during a wear test of 
the parkour pant. The 
test was purely based 
on performance and the 
aesthetics was tak-
ing out of the equation 
during this period. 



A sustainable method

The picture illustrates the patterns of 
a few jackets illustrated in experiment 
three.

Experiment number six came as a natural development of a quote 
by one of my fellow students. “Does that waste more fabric than 
another shell jacket would do?” During my earlier observations 
the idea had struck me, “Was it possible to develop this tech-
nique further into a method creating functional zero-waste gar-
ments?” 

The jacket I decided to design/sew/construct was a further de-
velopment of a garment already made with the draping technique 
mentioned above. The starting point for the conversion was the 
point in the scye, controlling the amount of movement in the 
arm lift. In the given example, it also controlled the amount 
of fabric that shaped the shoulder. In this version, the shape 
of the lower hem would also be shaping the articulated arm. The 
method I choose to work with is a method that would work in pro-
duction. This means that the shape of first jacket is linked to 
the second and so on while cutting them. However, with an addi-
tional cut it could also create a zero waste jacket on its own.

One of the most important features for creating the jacket was 
to keep the highest level of functionality in it. The jacket 
seen in the collection reflects a vision of a reduced, minimal-
istic approach where the things needed are there but nothing 
else. The back, shoulders and side seams are replaced by a hori-
zontal cut from the center front, down to the lower arm going 
through the specific point at the scye explained in the works by 
Lindqvist. This reduces the amount of taping and creates a more 
durable, technical jacket where the properties of the fabric can 
be challenged fully. The garment combines a shell fabric, which 
also works as facing, with a pocket liner mesh. The complete 
jackets fabric consumption is just over 90 centimeters and every 
centimeter has been used.   

The pattern of the 
zerowaste shell

The jacket can be 
seen in outfit 2 in 
the result part
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Result

Seven outfits 
Shot in action 

with technical description



Lineup



32

The outfits treat waterproofness and movement as a concept. The pants have been 
integrated with a hooded tank top to secure waterproofness. 

Urban Explorer semi-drysuit 
The garment is held together with a flatlock and glued with rubber on the inside 
to create a neat proof finish. The upper part features two waterproof napoleon 
chest pockets for the essentials. A YKK Awuaseal zipper connects the articu-
lated back and legs together. The facemask and armpits are joined by an elastic 
band for a tight fit. The legs are gathered with Tabi shoes for a holistic de-
sign. Backpack compatible. 

Baselayer top in a spun polyester/lycra mix for a ergonomic fit and muscle sup-
port. Seams are flat locked for extra comfort. Seam at centre front and running 
from one hand over the chest to the other for maximum freedom of moment and 
minimum abrasion against the body.

Urban explorer water outfit 

No side,  
shoulder 
or 
auterarm
seam

No side 
or  
shoulder
seam

No side 
or  
shoulder
seam

No inner 
or outer 
seam
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Challenging the versatility of three-layer dressing through breatability, wa-
terproofness, visibility and abrasion. 

Bike Messenger
Zero waste 2.5 layer jacket features two mesh-lined napoleon chest pockets for 
extra ventilation of the upper body. Articulated sleeves and body created for a 
riding position. Wider sleeve hem to fit easily over gloves with Velcro adjust-
ment. The two-way YKK aquaguard zipper at center front is covered at the back 
by a storm flap and at the top by a zip garage. Elastic adjustment at hem. The 
jacket features removable suspenders that allow you to wear the jacket on your 
back for heat regulation. 

Articulated micro fleece in florescent orange for visibility. Cuffs in quick dry 
DWR treated spandex. A water-resistant pocket at the lower back for easy acces-
sible storage while riding. Riding compatible collar. Zip garage at collar to 
avoid abrasion. Elastic at hem.

Articulated 3/4 tights in polyester rib to minimize friction between shorts and 
leg. Elastic at hem and waistband. 

Articulated reflective denim shorts. Rider compatible cuts. Easy accessible 
pockets at back/side, zipper pockets at thigh to store essentials. Back to 
front drop at hem for movement. 

Bike messenger mix outfit

No side 
or  
shoulder
seam

No side 
or  
shoulder
seam

No inner 
or outer 
seam

No inner 
or outer 
seam
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The extremes of freedom of movement is challenged in the parkour outfit. This in 
combination with breathability and abrasion.  

Parkour
The lightweight shell pants feature a 2.5 layers abrasion resistant nylon. They 
have YKK aquaguard zippers at the lower back of the leg for easy access and 
ventilation. The zippers’ position is placed in the least likely position to 
get hit while performing. An aquagard zipper at the hem works as a waistband 
and allows you to use the shell pants as an emergency drybag by tying the legs 
together. The pants allow an extreme freedom of movement and are articulated at 
knee and crotch. Seams are on the outer side of abrasion points. 

Tanktop in a soft spun polyester/lycra mix for comfort and active moisture 
wicking. A seamless front and shoulders for less abrasion on the body, also 
while using a backpack. 

Camelback with a 3D polyester sandwich mesh base for maximum ventilation. The 
sandwich mesh also covers the shoulders and scapula to decrease impact from bad 
landings. Other features are a waterproof aramid/carbon mix shell to protect 
your belongings from water and any possible sharp objects and an internal pock-
et and shoulder fastening for your camelback. 

Parkour outfit 

No side 
or  
shoul-
der
seam

No out-
er or 
inner 
legseam
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The aspect of extreme ventilation in combination with sun protection is ex-
plored. 

Urban gardening
Wrap around skirt in durable waxed cotton and coated canvas mix. Other features 
are a water-resistant pocket at the hip, a hidden pocket at the lining and two 
custom made tool pockets at the sides. 

Base layer top in a spun polyester/lycra mix for an ergonomic fit and muscle 
support. Seams are flat locked for extra comfort. Seam at center front running 
from one hand over the chest to the other for maximum freedom of moment and 
minimum abrasion against the body. 

Semi sun reflective breathable jacket with full freedom of movement and a fold-
able rib collar for sun protection. Two-way zipper at the front. 

Desert nomad scarf made out of coolmax polyester for optimal moisture wicking 
and breathability performance. The scarf has an integrated sun visor and fast 
closure zip at the back. 

Urban gardening outfit

No side,  
shoulder 
or 
auterarm
seam

No side,  
shoulder 
or 
auterarm
seam

No side 
or  
shoulder
seam
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This outfit addresses the issue of ever changing conditions. The aspects of wa-
terproofness is combined with the issue of insulation. 

Urban Explorer hybrid coat
The coat features a digital printed 3-layer outer shell combined with a Pri-
maloft One 260 g/m2 at the front and chest. The back is constructed to enable 
a squat without restriction and will also carry and protect your backpack. The 
coat has articulated sleeves and a high foldable collar.

At the front there are two full-length open end zips to allow high leg lifts 
and to cover your thighs when lifting your legs. The upper part of the zipper 
covers a mesh lined pocket for ventilation of the upper body. All the zippers 
are covered by storm flaps. Velcro fastening at sleeve hem to adjust width. No 
side or shoulder seams.  

Urban explorer base layer
Base layer bottoms in a spun polyester/lycra mix for an ergonomic fit and muscle 
support. The base layer is cut to minimize abrasion in movement with a front to 
back rise and flat locked seams for extra comfort. 

Urban Explorer Hybrid outfit

No side,  
shoulder 
or 
auterarm
seam

No side 
or  
shoulder
seam

No 
inner 
or 
outer 
legseam





The aspects of wind- rain- and visibility are explored through a certain direc-
tion in movement. 

Bike messenger
Full JRC reflective wind and rainproof shell. The jacket features ventilation 
zips from the back under the arm, all the way to the integrated wind gloves at 
the sleeve hem. No seams at the shoulders or at the sides for increased comfort 
while riding and to minimize leakage points. Zip garage and storm flap at center 
front. Messenger bag compatible water-resistant pocket at the lower back for 
easy accessible storage while riding. Elastic adjustment at hem. 

The shell pants feature ventilation from the center back all the way to the in-
tegrated gaiter at the leg hem. Easy accessible pockets at the back/side. The 
entire outfit is articulated for the position of a rider. 

Reflective bike messenger outfit

No side or  
shoulder seam

No side 
or  
shoulder 
seam

No 
inner 
or 
outer 
legseam





Urban explorer insulation outfit 

NO SIDE OR SHOULDER SEAM

This outfit investigates insulation as a concept. The outfit is created for the 
best possible movement and protection against different elements while at the 
same time ensuring the highest possible insulation when needed. The two gar-
ments have the same material composition, however the amount of down differs. 
Please see figure XX for description. The outer layer repels water from getting 
in. The Primaloft One works as a sponge if a tear or the like would cause wa-
ter to leak in. It also works as a sponge if the outer fabric would not be able 
to wick moisture from your body fast enough to ensure that the down stays dry. 
Both the Primaloft and the Goose down have excellent wicking and compressibil-
ity properties. 

By using this construction, less quilt lines are needed in the outer shell as 
well as sewn-through sections which make less hot air to leak out. The con-
struction also creates triple sections of space for air to work as insulation 
due to its low thermal conductivity. The jacket features two Napoleon chest 
pockets, insulated hand warming pockets, an adjustable helmet compatible hood, 
two way zipper (covered by a double storm flaps) for extra movement, and width 
adjustments at the waist, hem and sleeve ending.

NO INNER 
OR OUTER 
LEGSEAM

NO INNER 
OR OUTER 
LEGSEAM





Materials

Neoprene

Outfit 1

Outfit 2

Outfit 3

Outfit 4

Outfit 5

Outfit 6

Outfit 7

2,5 layer
membrane

3-layer
membrane

2,5 layer
membrane

Primaloft

Primaloft

Coolmax 
polyester 

mesh 

Semi- 
reflective 
polyester

Microfleece Reflective 
Denim

Polyester-
lycra ribb

Wool, 
polyamid,

lurex

Wool, 
polyamid,

lurex

Goose down
90/10

Wool, 
polyamid,

lurex

Waxed
cotton

Coated 
Canvas

Polyester

Spun 
polyester/ 

lycra

3-layer 
JRC 

Reflective 

Spun 
polyester/ 

lycra

Spun 
polyester/ 

lycra

Spun 
polyester/ 

lycra

2,5 layer
membrane

3D Spacer
Polyseter

9mm

3D Spacer
Polyseter

3mm

Coated
Aramid/Carbon

Fibres

Spun 
polyester/ 

lycra

Spun 
polyester/ 

lycra
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Reflection

Reflection
The aim of this work was to develop new functions and expression 
in functional wear through a different construction method. 

This work addresses the issue of body, movement, fabric and 
function, where function can be seen as a reflection of the ur-
ban society in general, and specifically to suit each performer’s 
needs.   

This work will be analyzed through different perspectives, where 
questions can be found for further research. The work can be 
seen as a validation of a construction method, an analysis of 
the same, as a comment on an analysis made during an internship 
or as a development of it all. 

Durability
In an industry where the focus of developing new technologies 
seems to be the continuous focus, you may ask yourself why the 
construction methods do not evolve in the same direction. It 
could be argued that the industry is not doing their best to 
work with the properties given by the manufacturer. 

One of the issues when creating functional waterproof or water-
resistant garments is to preserve the properties of the fabric 
once you cut, sew and tape it. Arguable the fabric will become 
heavier and more likely to burst, rip or leak and at the same 
time lose its stretch. Despite this, you can see a pattern at 
the high-end of the technical ladder within sportswear. The more 
cuts, gadgets, tapes and features the more technical the gar-
ments are considered to be, at least if you ask the average Joe. 
By using this method, the garments can reduce the amount of 
seams without losing freedom of movement. Therefore they will 
achieve better breathability as well as ensure a greater dura-
bility. While looking at durability, Larsson (2012) continues 
to compare the archetypical shell jacket of today with a modern 
car. The modern car needs a high-tech computer to be fixed, which 
can also be said about the jacket. Every taped seam can be seen 
as a chip within the car. Have we created aesthetics for func-
tional wear that are not really functional? 

In the analysis made of the archetypes in experiment number one, 
it seems that a lot of the cut lines lack shape. By saying that, 
if they would be sewn together you would end up with a bigger 
flat piece. It can then be assumed that they need to be there for 
labor, fabric yield, fabric waste or aesthetics. Looking at ex-
periment number six, you can probably rule out three of them and 
focus on the aesthetics used today. 

Another problem regarding durability is addressed by Larsson 
(2012). He states that the durability within functionality cre-
ated in a static position will be less durable. This can be seen 
as a result of the tension created between the body in movement 
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and the garment created in a static position. At such a point, 
this will originate a stress point where the pattern of the mov-
ing body and the static body does not correspond, which in re-
turn will led to rips or tears in garments. Even if the wearers 
of the above-mentioned garment spend most of their time in move-
ment, most manufactures still create garments for a static body 
(Larsson 2012, Simões 2012, Wang 2011). Implementing a method 
where the body is in movement during its construction will re-
move that issue.   

On the bias
By using the natural grid that follows the body and making qual-
itative cuts, despite from what is mentioned above you will also 
take advantage of a gathered pattern piece and the natural bias 
grain within the fabrics. When fabrics are coated or laminated 
to achieve waterproofness and breathability, they tend to become 
quite stiff, even so they keep their ability to stretch at the 
bias. By incorporating the bias cut in the design, it will cre-
ate synchronization between the wearer and the fabric, for ex-
ample seen in the reflective bicycle shell at knees and elbows. 
This is a technique explored and mastered by Vionnet (Kirke, 
1998). The way Vionnet used the bias is not the same as it is 
used in these experiments. However, it can be seen as an ex-
ample how the fabric becomes more connected to the movement of 
the body. The bias helps to enhance the movement at more criti-
cal points of the body where you want a snug fit for aerodynamics 
yet a freedom of movement. This is extra important in the areas 
where ligaments and muscles expand, for instance the shoulders, 
scapula, elbows, knees, gluteal muscle, thighs and so on.

Expression of the body
Thornquist (2012) argues that the lack of arms and legs can be 
visual in the end result when draping on a dummy. Will the fact 
that a body is present while creating the pattern has the oppo-
site effect on the outcome? Can the actual movement of the body 
be expressed or experienced?¬¬

While wearing the reflective bike shell, the down parka, the down 
shorts, the parkour pant and hybrid coat and the semi-drysuit, 
the model felt the presence of a moving body or a different body 
position. This presence could be best described as “wanting to 
move” or “change into a different position”. This could be ex-
plained by a result of the most extreme body positions, the 
heavier fabrics, or the most integration of the actual body. 
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Commercialization 
Critics may argue that the usage of materials in the garments of 
this collection would exceed the usage of one of the archetypi-
cal garments. When looking at an overview of all the patterns 
created in this thesis, it would be hard to look past this. As 
stated by Lindqvist (2012), the one-piece pattern is merely seen 
as the shortest way to write the answer, however when examining 
this method through a sportswear perspective each seam becomes 
a possible leak, access weight or a point for abrasion against 
your skin. In other words: less is more. 

According to Mcquillian (2011) when creating a garment approxi-
mately 15 percent of the fabric is wasted. By comparing the pat-
terns used in everyday clothes compared to active sportswear, it 
could be argued that even more fabric is wasted in the latter 
field. This could be seen as a result of the dynamic cuts that 
are often used when designing sportwear and also as a result of 
the higher standards of fit requested within the field of sports-
wear.

Instead of trying to achieve to measure up just under these 15 
percent, experiment six was performed as an attemp to create a 
jacket which does not yield waste at all. Criticts may argue 
that the yardage yield used when creating a zero-waste jacket 
is greater than for a regular jacket, where the extra fabric 
is used to create unnecessary features or decorative elements. 
However, referring back to experiment six, the usage for each 
jacket would be just under a meter, compared to a similar model 
that an anonymous yet credible source claims is using 1.8 to 2.0 
meters depending on the cutlines. With that in mind as well as 
the lack of seams and tape, this method may be seen as an exper-
iment that validates the concept of using this pattern construc-
tion method in sportswear design in a more commercial manner. In 
figures, this could be decreasing both the material cost and the 
labor cost of the jacket. 

This cost-reduction can also be seen as point of interest for 
further research. I believe that there is great potential in 
performing a an series of experiments establishing a method in 
order to be able to create zero-waste garments for all artifacts 
within the field of active sportswear. 
 
Evaluating the method
Throughout the complete project, I have been performing a analy-
sis of the method itself, how it works in relation to sports-
wear and to the moving body and how it has been altered to suit 
the end purpose. This analysis has been made based on functions 
I have chosen to work with in relation to the urban activities 
highlighted. I believe this can be implemented in functional 
wear in general, where the same features and movements are re-
quired regardless of the main activity. 



It can be questioned whether the lines are a reflection of the 
most common movements such as walking and what would be referred 
to as half-hiking height armlift, or an actual full spread of 
movement. I believe the lines could differ depending on the start 
and stop of the motion investigated. What is more clear to me is 
how the points reflect the body in movement. I believe the dis-
tances between the points can differ as a result of the movement 
of the body. They can also slightly shift while moving and are 
of different significance when used to ensure freedom of movement. 
Some of them, such as the one in the scye, need to be placed 
more accurate for them to fully work while others have a slight-
ly larger margin of error. When changing the start position from 
the upright to a 90 degree sitting position, the points at each 
part of the back shift as a natural reaction to the movement of 
the body.  

Part of the experiments have made me fully understand how to 
place these and to get a handfeel of where they are placed. I 
also believe that when working with a more complex pattern of 
movement, the lines are harder to apply than the points. How-
ever, in my experiments this method has given an excellent first 
prototypes for each drape where you see an instant result of 
your mind’s action in comparement to the estimated movement ease 
while draping on a static dummy or drafting in 2D.

Since my method has not involved any larger changes in size, I 
cannot answer for the ability of grading the method. In experi-
ment number five, when constructing the down outfit, I did however 
experience draping on a larger shape since I needed a larger 
template. As discussed by Wang (2011) and Larsson (2012), the 
given space at a certain point will also reflect how a body in-
teract with a garment. The amount of space can therefore be seen 
as a factor regarding the positioning of the points. 



51

References

Atkinson M., (2009) Parkour, Anarcho-Environmentalism, and Poiesis, Journal of  
 Sport & Social Issues Volume 33 Number 2, May 2009. 

Ameel & Tani, (2012), PARKOUR: CREATING LOOSE SPACES Geografiska Annaler: Series  
 B © 2012 Swedish Society for Anthropology and Geography.

Aldrich, W. (1980/1997) Metric pattern cutting for menswear. Oxford: Blackwell  
 publishing.

Aldrich, W. (1980/2004) Metric pattern cutting. Oxford: Blackwell publishing.

Biggerstaff, T. (1989) Design recovery for maintenance and reuse. Computer,   
 vol.22, issue 7, ss. 36-49.

Borden I. , (2001), Skateboarding, Space and the City: Architecture and the   
 Body, Published in 2001, BERG.

Broby-Johansen, R. (1953) Kropp och kläder. Stockholm: Rabén & Sjögren.

Butler (2010) “Tailored by umbro” /aitor throup interview
 http://www.designboom.com/design/tailored-by-umbro-aitor-throup-inter  
 view/ Published: 2010-03-16 [Accessed: 2013-04-16].

Chikofsky, E. J & Cross, J. H. (January 1990) Reverse engeneering and design  
 recovery: A taxonomy. IEEE Software 7, ss. 13–17.

Hanlon, (2006), New suit for athletes offers improved energy output and muscle  
 management, February 19, 2006, [Accessed 2012-12-09] http://www.gizmag. 
 com/go/5234/

Hanlon, (2004, Adidas Formotion clothing technology, December 22, 2004 [Ac  
 cessed 2012-12-09] http://www.gizmag.com/go/3573/.

Kidder, J.L., (2011) Urban Flow : Bike Messengers and the City, Cornell Univer 
 sity Press.

Kirke. (1991/1998) Madeleine Vionnet. San Franciscio: Cronicle Books.

Klepp, Sørheim and Enstad, 2010, Sport and Dress, Volume 8, Bergsfashionlibrary  
 [Accessed 2013-04-28] http://www.bergfashionlibrary.com/view/bewdf/BEWDF- 
 v8/EDv8.xml

Larsson, (2012) BA Thesis , ¬GET YOUR FISTS IN THE SOIL AND PRAISE THY LORD -  
 examines sustainable functions for another workwear, 2012-03-11,



52

Lindqvist R. (2013). On the logic of pattern cutting. Lic. Thesis. University  
 of Borås.

Long, (2011) The Business of Fashion, Arc’teryx: An Urban Journey from Outdoor  
 Apparel to Menswear Fash- ion, 23 August, 2011 [Accessed 2012-12-08]
 http://www.businessoffashion.com/2011/08/arc’teryx-an-urban-journey-from- 
 outdoor-apparel-to-menswear-fashion.html

Lotens, W. A. (2007[1989]), “Optimal Design Principles for Clothing Systems”  
 in Handbook on Clothing, Research Study Group on Biomedical Effects of   
 Military Clothing and Equipment Systems (ed.), Brussels: NATO, pp. 291- 
 308.
 
McQuillan H., (2011) YIELD: Making Fashion Without Making Waste
 [Accessed 2013-04-16]
 http://hollymcquillan.com/design-practice/yield-making-fashion-without- 
 making-waste/

McQuillan H. (2010) Zero-waste pattern cutting process, (updated 30 November  
 2012) Available at: http://www.hollymcquillan.com [Accessed 30 November  
 2012]

Potsiou C., (2010) Rapid Urbanization and Mega Cities: The Need for Spatial In 
 formation Management, Research study by FIG Commission 3, January 2010

Shishoo, (2005), Textiles in sport, Woodhead Publishing Series in Textiles

Simões, (2012), Contributions for a new body representation paradigm in pattern  
 design, Generation of basic patterns after the mobile body

Thornquist, C. (2012) Arranged abstraction – Definition by example in art re  
 search. Borås: CTF

Quinn B., (2002) Techno Fashion. Berg Publishers

Wang, Yongjin, (2011) Pattern engineering for functional design of tight-fit   
 runningwear 2011, The Hong Kong Polytechnic University



53

APPENDIX

Critique of NUMERIS  PELLISCAPITIS  UNIFORMIS, 
degree work  by Gustav Falgén.

Fig. 1 Fig. 2

In general, I found the concept of the collection very strong. 
The result can be seen as a direct outcome of the method, how-
ever not as the method itself. Since the result is a reflection 
from mathematical calculations, I find it hard for me to ques-
tion. The focused result can be seen as an outcome of the vari-
ables put in to the formula, consisting merely of references 
taken from the skinhead culture. 
There are however two sets of variables, which was selected by 
Falgén. These variables are the ones that decide the deconstruc-
tion part of his work. The variables can be seen as the founda-
tion of the general formula, whilst the other ones are reflecting 
the chosen subculture.  
I do miss an explanation on what grounds these were chosen. See 
figures 1 and 2. 

- How were they chosen? 
- And are the given parameters all represented or later re-
moved by the selection?

Furthermore, It would be interesting to see the complete 29 
outfits in order to see if the selection (collection) is repre-
sentative of the formula. The more of the complete outfit dem-
onstrated, the easier it would be to revel a pattern within the 
formula. This would also display how often the elements repeat 
itself within the complete collection. 
As Falgén (2013) highlighted, through applying the technique on 
other areas it would be possible to see the general potential of 
the method.  It would also validate if this technique works as a 
general principle. 

- Do you see this as being representative for the formula? 



Outfit 1 and 2  - untouched.
Outfit 3  - the jeans are bleached, the jacket on top is removed to elaborate  
   with the minimum amount of archetype needed and to balance out the  
   composition
Outfit 4  - The coat is lengthened to add some weight for the outfit (composi 
   tion wise). 
Outfit 5  - Higher boots
Outfit 6  - New position, Front piece of jacket removed to yet again elaborate  
   with the minimum amount of archetype needed. 
Outfit 7  - untouched. 

Fig. 3

As a final evaluation of the result, I found the aesthetics very 
good. My opinion of Falgén´s work is also that he successfully 
managed to highlight the essentials of the skinheads through a 
new expression.  The deconstruction investigation is thorough 
and show a lot of potential, individually as well as totems for 
further developments. The discussion regarding how much or how 
little needed of the bomber jacket to identify its archetype 
adds to the overall impression. An interesting calculation would 
have been the complete subtraction of the bomber jacket to see 
how little needed to still keep the skinhead reference. Se exam-
ples in visual critique figure 3. I believe that this could also 
work as a pause for the eye to rest upon, while examining the 
composition of the collection. 
 
In my opinion, the balance between the focus being on the top or 
the bottom could be more varied. By removing parts of the jacket 
I think it would help shifting the focus to the pants and also 
add to the discussion regarding the jacket.  Removing pieces of 
the jacket would further highlight this. However, I found the 
composition satisfactory and that the balanced of volumes are 
explored in a fitting way.

The exploration of jeans are strong, one could wish the formula 
calculated a wider variety of materials, to challenge Falgén 
further in his work. Figure 3 will show the changes made and also 
the new purposed order.   


