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Abstract
This is the final product construction report for the From Roll to Bag project. The purpose of
this report is to present the implementation of the new pattern technology to selected products
and to present the modularity for consumer selection. For fulfilling the tasks (5.1 and 5.2)
two garments where chosen, one jacket and one shirt, and customization options regarding fit,
model, colour and function were developed for each of them. This includes implementation
of novel pattern technology to products, graphics, a product architecture with customisation
options and initial production tests to verify perfect fit in production and later in use. The
more challenging part was to guarantee manufacturability as the patterns require automated
manufacturing equipment due to their detailed construction and the pattern matching. Such
equipment includes a cutter with a scanner that identifies the outline of the printed pattern
and cuts accoringly. If garments with less detailed graphics are considered for production,
pre-dyed fabrics can be used and that requires less investments in manufacturing equipment.
Such set up would miss one point of the project but in the tradeoff between investment cost
and product price point it may be a viable solution. The garments and customization modules
are also fit for production but in order to achieve a detailed production evaluation with exact
production times and material consumption a long run of products is needed. Considerations
about customer’s experiences in this type value chains are also discussed.

Task 5.1 Implement new pattern technology to selected products
The novel pattern technology shall be implemented to selected products for piloting and demonstrating the selfassembly of the consumer driven production line.
Task 5.2 Modularity for consumer selection
As the overall system allows consumers to select certain product modules and components,
the product part structures are designed such a way that the selected parts and modules fit
perfectly in production and later in use. Customizations by consumers regarding components
as well as fit and colour are assured.
Deliverables:
D5.2: Final product construction report

Task 5.1 Implement new pattern technology to selected products
1. Purpose and aims
The aim of this work package is to implement a new method of garment construction for
fashion design in the Roll to bag project. This work expands on and deepens the methods and
models that were developed and presented in the PhD thesis Kinetic Garment Construction
(Lindqvist 2015).
The work package was carried out through research by design, using systematic experiments
of cutting and draping fabrics on live models. These experiments examined structural and
interactive complexities such as relationships between the shear forces of human skin and the
behaviour of woven fabric. Due to the demands of the project the experiments developed in
two garment patterns, one for a men’s shirt relating to the product range of Bivolino and one
for a women’s shell jacket relating to the product range of Salomon.
2. Survey of the field pattern cutting
Garment construction, as we know it in the western world, originated in the Middle Ages,
when tailors began cutting pieces of fabric to be formed to the contours of the body. Prior
to this, most garments consisted either of long rectangular pieces of fabric that were either
wrapped around the body in various culturally-specific ways (Broby-Johansen, 1953), or
as rectangular pieces assembled with a minimum number of cuts in the fabric (Tilke, 1990;
Burnham, 1973/1997; Hamre, 1978). The tailoring method of cutting garments – that is, starting from flat, shaped pieces – has been developed in Europe over the last 500 years (Waugh,
1964:34-35). Tailoring and the contemporary notion of ‘fit’ – how a garment is supposed to be
sized to the specific wearer’s body – developed gradually.
Parallel to the shift towards mass production, the tape measure was introduced in the beginning of the 19th century (cf. Hollander, 1964:106; Waugh, 1963:130), and with it, various
scientific systems of measurement of general human proportions were published, outlining
principles for drafting and grading patterns (c.f. Wampen, 1864). Such measurements are
generally taken vertically and horizontally from a person standing still in an upright position.
Consequently, the active, moving body is abstracted into a series of fixed, static numbers. And
from these a diagram of guidelines is drawn on a flat surface, and pattern pieces are drafted
within this tailoring matrix (see Fig. 1). These science-based models of western tailoring have
had a huge impact on dressmaking worldwide, and are the basis for the near-universal dominant flat-pattern-cutting methods taught today.

Fig. 1
Horizontal and vertical guidelines based on measurements of the torso as drafted in a flat tailoring matrix
(far left) and with basic body blocks drafted within the matrix (centre left). Lines from the tailoring matrix
applied to the human body (centre right) and on a dress stand (far right), illustrating the theoretical framework for construction of the vast majority of contemporary garments.

The vertical and horizontal lines, connected at right angles in this manner, imply a certain
quantitative approximation of the body (see Fig. 1), one that has little concern for the living
body –with its expressive and biomechanical qualities, and which interacts with the flexible
fabric – but it is easy to communicate with precision, facilitates reproduction of patterns and
styles, and is thus widely used. This grid of straight lines applied to the body may thus be
understood as the theoretical framework for the construction of the vast majority of contemporary garments (c.f. Simoes, 2012:14). The general character of these systems is not well
suited to experimental design, though they embody the understanding of everyday work developed in the cutting room. They are a mathematical abstraction of a spatial knowledge that
is systematized so that it is reproducible and can be shared. The same type of matrix is often
applied on the dress stand as a foundation for draping (see Fig. 1), and these lines on the dress
stand suggest that contemporary draping (cf. Mee, 1987; Duburg, 2008) is based on the same
theory for understanding the body as the one used in flat construction. As such, even though
the two-dimensional work on the table and the three-dimensional work on the dress stand are
often considered to be two different methods of garment construction, both methods are arguably based on the same theoretical paradigm.
Numerous comparative studies within the paradigm of the tailoring matrix have been conducted. These studies variously address fit issues related to different methods of drafting or
body proportions. The research is often applied research, with a focus on efficient garment
production or possible improvements to CAD software (cf. McKinney et al. 2012; Gill and
Chadwick, 2009; Tama and Öndoğan, 2014). Even so, some dispute the prevalent quantitative approximation of the body, and several improvements have been suggested. Alternative
ways of constructing foundational patterns based on studies of bodies in motion have been
presented with the intention to better support the biomechanical functions of the body (Simoes
2014, Wang 2011), and though such studies question the prevalent approximation of the body,
they are still developments within the prevalent paradigm of garment construction. Furthermore, the developments of pattern construction through the technology of three-dimensional
body scanning build on, and stay within, comparative studies of the theoretical framework of
the tailoring matrix (cf. Sunyoon and Ashdown 2011; Kouchi and Mochimaru, 2011; Veitch,
2012)

In contemporary academic research, several researchers insist that pattern cutting is a
creative activity either through research publications (cf. Almond, 2010; Rissanen, 2013;
Narielwalla, 2013) or by showcasing various ways of designing with patterns shapes (cf.
Roberts, 2008; McQuillan and Parker, 2011; Ohrn-McDaniel, 2013; Nakamichi, 2005; Sato,
2011). As such, most academic research attempting to develop the field of garment construction is either engaged in comparative studies regarding usage of the tailoring matrix, or if it
questions the prevailing paradigm at all, generally goes no further than suggesting refinements
within this theoretical framework. For the creations of new artistic expressions, such research
is of little help as it confirms rather than questions the existing order of things.
2.1 Kinetic Garment Construction theory
The ’kinetic garment construction theory’ challenges the prevalent tailoring matrix, and
builds upon an alternative qualitative and biomechanical approximation of the body as an
alternative to the traditional quantitative theory, which is based on the horizontal and vertical measurement grid. The theory and its applied construction method takes the interaction
between the fabric and the actual living body as the point of departure, which is an essential
difference from theories that are derived from measurements of an upright body (Lindqvist,
2015:90-123).
The theory is visualised through a number of directional lines, suggesting the places on the
body where the fabric ‘wants’ to fall and where it may be draped, so as to neither fall off the
body nor restrain its movements. These lines are not suggestions for where to place seams, nor
are they guides for where to measure the body, but rather, proposals for how the fabric may
be draped around the body to shape garments. The way in which the fabric falls and where it
‘breaks’ or folds also highlights certain points towards which the cuts in a piece of fabric be
directed so as to construct garments that move with the body, and create shapes that relate to
the moving body (see Fig. 2). Distinct from conventional draping, in this case the ‘break lines’
are not merely ‘beautiful’ lines – as they are normally considered in traditional draping – that
exist because of how a fabric hangs when it is draped based on the traditional grid. Instead,
these break lines are, in themselves, part of the fundamental structure – an organic grid – of a
more dynamic approximation of the body (Lindqvist, 2015:124-157).

Fig. 2
Fundamental directions and points for the kinetic garment construction theory, visualised on the human body
The blue points indicate starting points, and green points indicate fundamental (structural) points (left).
Flat visualisation of directions and fundamental points for the upper part of the body from the kinetic garment construction theory, based on experiments with living bodies in interaction with fabric (centre).
An example of a garment pattern for torso and arms, with directions and points from the kinetic garment
construction theory (right).

2.2 Shear forces of human skin and anisotropic material qualities
The most common use of the direction of fabric grain in garment construction is arguably
strongly connected to the paradigm of the tailoring matrix. Because of the construction of
weft and warp, few woven fabrics are isotropic – they behave the same in all directions – but
instead are generally anisotropic – they behave differently in different directions (Gordon,
1981:251). In garment construction it is typical to ‘cut on the square’ – to place the grain line
vertically in relation to the body so as to minimise stretch and distortion (cf. Efrat, 1982:55)
– or alternatively to cut ‘on the bias’ – to cut diagonally to grain, as introduced by Vionnet in
the 1920s (cf. Kirke, 1998; Bunka Fashion College, 2002) – to take advantage of the fabric’s
elastic qualities and to different drapes or falls that emerge when cutting the fabric on the bias.
Langer’s lines (Langer, 1861), a model used in surgery, denote the anisotropic qualities of
the human skin. Along the lines the skin is less flexible and across the lines it has more flexible qualities, thus Langer’s line may also be used as a notation of the movement scheme of the
body. The directions of Langer’s lines change across the body (see Fig. 3) as does the amount
of flexibility in the skin. The anisotropic qualities of woven fabric, its rigidity on the straight
grain and its elasticity on the bias, contain a latent aesthetic potential when considering the
fabric’s relation to the movement of the body as shown in Langer’s lines. ¬
In order to better understand the connection between bodily movements and Langer’s lines
elastic jersey body stocking with Langer’s lines printed upon was developed. It was designed
at the University of Borås and then digitally printed by Scorpio. The body stocking was eventually worn by the models the garments ws draped upon.

10 x 10 cm for correct scale
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Fig. 3
Elastic body stocking with Langer’s lines printed upon (left image). The prototype was made with the aim of
better understand the connection between bodily movements and the lines.
Pattern and print design of the body stocking (right image)..

3. Method
Methodologically, the work has been founded in practice-based design (research by design)
thus aiming to develop and deepen practice by introducing and exploring new methods and
models for fashion design connected to garment construction. In particular, this means that
this work has,
– Explored functional and expressional potentials in a new theoretical framework: Design
experiments may support and correct the functions of suggested theoretical models.
– Explored materials and constructions: Material and constructional experiments are central
to research by design. It is both a matter of questioning given materials and techniques, and a
matter of suggesting theories and artefacts that will challenge the invention of new materials
and new construction techniques (Frayling, 1993/94), such as the development of garment
construction using biomechanical and textile principles in conjunction.
– Defining models: Experimental design work produces suggestions for ways of working
and directions for future work, both design programmes and design methods (Thornquist,
2014). The methodologies and programmatic work in the work package generates new
perspectives on garment construction through the connection of human skin structure and
anisotropic materials.
– Connected functionality and expressions: The distinction between function and expression introduces another duality that is of fundamental importance to design work: what a
design does as we use it and what it is that displays the design. This is where design aesthetics
becomes research methodology; the systematic classification of design expressions provides a
solid foundation for future artistic work.
4. Design of patterns
The shape of the patterns was developed by physical draping with fabrics on live models as
described by Lindqvist (2015) and was then digitized into the Lectra pattern software. The
print patterns and the print layouts was designed in Illustrator CS6.

4.1.1 Shirt pattern developments

Consumption for 1 printed shirt, size M, 179 cm on fabric width 150 cm

Consumption for 1 printed shirt, size M, 158 cm on fabric width 150 cm

Fig. 4
First version of shirt pattern (top) and final revised version (bottom). The first version has a consumption of
179 cm and the final one of 158 cm, both calculated on a fabric width of 150 cm.

4.1.2 Shirt print design experiments

10x10cm

10x10cm

10x10cm

Fig. 5
Various ways of designing the printed patterns for incorporating the notches in the print design was tried out
and visualised both in the Lectra 3D software and as physical prototypes.

10x10cm

4.1.3 Early shirt prototyping

Fig. 6
First version of the shirt printed on cotton popline (top) and prototype of the same shirt (bottom).

4.1.4 Grading of shirt pattern

Fig. 7
The grading was carried out in Lectra Modaris. The shirt pattern was divided into smaller pieces resembling
conventional pattern pieces, then graded in a traditional manner and eventually reassembled into the original
pattern shape as illustrated.

4.1.5. 3-D visualisation in Lectra of shirt pattern

Fig. 8
Assembling of 2D pattern into 3D avatar in Lectra.

4.1.6 Mounting of shirt buttons in Rhinoceros

Fig. 9
Rhinoceros 5 was used as tool for modelling the buttons onto the shirt.

4.2.1 Jacket pattern developments

Consumption for 1 printed jacket, size Mens M, 168 cm on fabric width 150 cm

Consumption for 1 printed jacket, size Womens M, 120 cm on fabric width 150 cm

Fig. 10
First version of jacket pattern (top) and final revised version (bottom). The first version was made as a Men’s
size M and has a consumption of 168 cm and the final was made as a Women’s size M and has a consumption of 120 cm, both calculated on a fabric width of 150 cm.

4.2.2 Jacket print design experiments

10 x 10 cm

Fig. 11
Various ways of designing the printed patterns for incorporating the notches in the print design was tried out
and visualised both in the Lectra 3D software and as physical prototypes.

4.2.3 Early jacket prototyping

Fig. 12
First version of the jacket printed with sublimation printing (left), cut (top) and prototype of the jacket
(right).

4.2.4 Grading of jacket pattern

Fig. 13
The grading was carried out in Lectra Modaris. The shirt pattern was divided into smaller pieces resembling
conventional pattern pieces, then graded in a traditional manner and eventually reassembled into the original
pattern shape as illustrated.

4.2.5 3-D visualisation in Lectra of jacket pattern

Fig. 14
Assembling of 2D pattern into 3D avatar in Lectra.

4.2.6 Mounting of zipper in Rhinoceros

Fig. 15
Rhinoceros 5 was used as tool for modelling the zipper and onto the jacket.

5. Results
5.1 Pattern layouts

Fig. 16
Jacket pattern (top) and shirt pattern (bottom).

5.2 Print designs

Fig. 17
Jacket print design

Fig. 18
Shirt print designs

Task 5.2 Modularity for consumer selection

.
6 Design for mass customization
As the overall system allows consumers to select certain product modules and components,
the product part structures are designed such a way that the selected parts and modules fit
perfectly in production and later in use.
6.1 Theoretical background
Design for mass customized garments differ from design of regular garments. For example,
the construction of the garments have to have built in flexibility in terms of fit, function and
form to cater to a wider range of body types and aesthetic preferences than a regular garment
and at the same time ensure manufacturability. The findings from previous research
(Larsson, 2011) show that customers on average are adjusting the sizes of both knitwear and
pants toward longer and thinner silhouettes. This knowledge can be used for improving the
design of the garments but also for increasing the efficiency of the supply chain. The more
processes that can be made simpler and postponed, then the better they are. Also, each operation that can be eliminated saves not only time but also the nuisance of scheduling production
according to a stochastic inflow of orders.
The design of the garment, or rather systems for customization, also affects the set up of the
supply chain. For example, the customer order decoupling point where the customer order is
translated into a product, can be placed differently and different customization possibilities
are allowed depending on where it is placed. An example is if the garment is made with digital print or already dyed fabrics, already dyed fabrics makes the value chain faster but offers
less customization options. Even if the fRTB project does not include pre-dyed fabrics it has
to be considered as an option for manufacturing even if it is not included in this project. Improved design of garments for mass customization is closely linked to increased performance
of the supply chain. If the order fulfilment processes can be postponed to after the customer
places the order, time and effort may be saved.
6.2 Methodology
When a concept for mass customisation is built the product family architecture (Tseng and
Jiao, 1996) can be used as a framework to construct the modules:
1. Create a product family architechture
The first step when creating a product family architecture is to define the functional requirements of the garment. In the fRTB-project garments are basic, which means that their function
is to protect the wearer from the elements, fit well and to portray some kind of image of the
wearer. Here, it is very important to understand what the customer wants. Data from case
studies and surveys such as the one presented in Larsson (p. 65, 2011) and the delivery D.2.1
could be helpful for identifying customer needs. Table 1 specifies the product architecture for
the demonstrator in the fRTB project.

Table 1, product architecture

From this architecture a variant code is generated. For example: S01AAA_S_CB-2_SL-2_
N+0_W+0. It means that it is garment consisting of Style/Body 01, collar A, cuff A, pocket
A, size small, with no alteration in length in body or sleeve. For more details on the architecture, please consult Appendix A. The patterns is adjusted to sizes according to the grading
in figures 7 and 13.
2. Identify design parameters
The second step is to identify design parameters of the garment and to choose the ones that
are fulfilling the functional requirements. In the fRTB project the options to change fit,
colours, cuffs and add pockets have been chosen.
3. Cluster design parameters
Step number three is to cluster the design parameters into building blocks. In the fRTB project
the building blocks consist of the modules specified in table 1 and examplified in figure 19

Fig. 19, modules of shirt

where each number corresponds to a module or a submodule. No 1 is the body, 2 is the collar
with its corresponding button placket (2.1) , 3 is the cuffs with its corresponding parts (3.1),
no 4 is the pockets.
4. Granularity trade-off
The fourth step is the granularity trade-off between options for customisation and what the
supply chain can handle. Here is when the designer, the technician and the supply chain manager has to sit down, share the experiences from their part of the value stream and decide on
the optimal. Da Silviera et al. (2001) point out the importance of sharing knowledge between
the partners in the value chain when pursuing mass customisation.
The aim is to increase the customization options and to move as many of the resource consuming processes as possible to after the decoupling point. The processes itself does not necessarily have to be expensive but the result of the process might be, for example, it is not expensive to sew a pair of jeans, but the result of sewing the wrong pair of jeans is expensive. In the
fRTB project, the most risk adding and expensive processes are done down streams from the
customer order decoupling point. Figure 20 illustrates the set up of the fRTB production line.
CODP
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Fig. 20, From Roll to Bag production line

6.3 Results
Here the results from task 5.2 are presented
6.3.1 Product modules
For the fRTB project two garments where chosen based on the preferences of the commercial
partners (Amer Sport/Salomon and Bivolino). One shirt model (figure 21) and one jacket model (figure 22) was chosen for testing. The shirt was chosen for demonstration in the configurator. A list of the included modules can be found in appendix B.
It is always a trade-off between different aspects when developing a concept; one of the
trade-offs that had to be made is between the esthetics and functionality of the garment and
flexibility of the supply chain processes. The possibility to have a set up with printing, cutting
and sewing after the decoupling point is beneficial from a supply chain perspective.
In brief, the answer to how design for mass customized garments can be improved is that it
depends very much on what concept the customer is aiming for. Customers do on average
make size adjustments if given the opportunity; it might therefore be useful to develop more
size alternatives and perhaps customization platforms that build solely on size adjustments
and do not offer any customization of model and color. The tradeoff between the garment
esthetics and the value chain design is difficult but necessary.

Fig. 21 shirt with button

Fig. 22, jacket with mounted zipp and illustration of zipp

For the initial garments, of the shelf buttons and zippers where used. The zipper and buttons
used in the configurator are 3D-visualisations done in the 3D-software Rhino 5. To further investigate customization options for the garment the zipper was printed in a 3D-printer, it was
found that in order to have a functional zipper from the 3D-printer, a printer that can print on
textile fabric would be necessary. The plastic is too brittle to be able to bend as the zipp opens
and closes. The result of the zipper printed is seen in figure 23.

Fig. 23, 3D-printed zipper

6.2.2 Fit in production, printing and cutting
There where a number of uncertainties whether the patterns where fit for production, most
which originates in the stability of fabric dimensions, predictability of fabric behavior throughout the production processes and translation of print files into cut files. When a production
process starts, from the choices the customer has made, a print file of the garment is created.
In figure 24 this print file is illustrated as a sphere with tuning notches (1.).

1.

2.

Fig. 24, Illustration of possible print and cut problems

3.

4.

These notches need to be at specific places in relation to the graphic of the print and to the
other notches, otherwise the assembly of the garment will be wrong. The print file is sent to
the printer and is printed and run through the post printing processes such as steam and heat
processes. Depending on type of material and ink there are different types of post printing
processes and the dimensions of the fabric may change in those (Figure 24, no 2), challenging
correct assembly of the final garment. In the initial production runs cotton with reactive dyes
and sublimation printing on polyester where tested with acceptable results. To be certain that
these result remain acceptable in the long run further tests are needed.
After the print process the pattern is cut. This is done, preferably using a automated cutter
with a scanner such as the Gerber Contour Vision1, it identifies the outline of the print and
cuts accordingly, (figure 24) making sure that the tuning notches and print is aligned, for
prints and garments illustrated in figure 25 this is absolutely necessary.
This operation requires that the fabric maintains its dimensions through the production process, otherwise the end result my be as illustrated in no 2. in figure 24. If a cutter with a
scanner is not available there is an option to use a marker (a dxf file) created from the print
file (no. 1, figure 24) in a cutter with a tool that lays out a pattern on the fabric for manual
matching . The risk in such operation is that the printed area is not aligned with the marker
1

http://www.gerbertechnology.com/technical-textiles/cutting/contourvision/

Fig. 25, Cutter with scanner

Fig.26, print (left) and simulated print on avatar (right)

and that it cuts outside the printed area (no 3 in figure 24), the result is also illustrated in figures 27
and 28. The fabric was cut without scanners and the results were not usable, further highlighting
the need for a automated cutter with scanner.
6.2.3 Production tests, assembly
For verification purposes a shirt was brought to a local garments manufacturer for production
tests. Since this type of pattern construction is new it was difficult for the manufacturer to evaluate the manufacturability of the shirt, a long run of products where needed to achieve the right set
up times, cycle times, value added times and material consumption. Such long runs could not be
covered by the project budget. This opens up for new projects to test manufacturability.

Fig. 27 cut pattern without scanner, slight miss alignment of pattern and cut.

Fig 28, from the top where the cut almost matched the print to the bottom
where alignment was 2 cm off.

6.3 Discussion
A cutter with a scanner is considerably more expensive than a cutter with a camera or one that
is only using the marker. So one way to move around the problem is to print a large enough
area so that the customer order would fit inside it (no 4, figure 24), to make up for possible
miss alignment in placement of the fabric. This operation requires a lot of adjustments and
alignment and it is difficult to achieve predictable quality in the end result. From the initial tests the recommendation for such a set up is to only use pre-dyed fabrics or fabrics with

patterns where no matching of patterns in assembly is needed. Such set up would miss the
original idea of the project which is to only produce exactly what is necessary but it still needs
to be considered an option for future applications.
The conclusion is that if cutting and assembly of this type of products in the suggested production line is to be successful, the print fabric needs to be very stable in dimensions and a
automated cutter with a scanner is needed. With the right technology in place, the product
part structures can be designed in such a way that the selected parts and modules fit perfectly
in production and later in use. The second alternative, if no scanner is available, is to use the
marker file to cut but then only on fabrics with one color or where pattern matching in the
seams are not necessary.
7 Customization of components, color and fit
7.1 Theoretical background
Customers of mass customized garments normally, if given the possibility, buy their garments
made to measure (Larsson, 2012). This suggests that there exist a group of customers who
do not fit into the standardized size ranges. From a previous project, also conducted at the
Swedish School of Textiles but with focus on mass customized knitwear and trousers it was
concluded that about half changed both the body length and sleeve length of a knitted garments; the other half only changed sleeve length. Customization of sizes were mostly toward
longer and thinner silhouettes. Of the trouser customers, a significant amount also adjusted the
sizes towards longer and thinner silhouettes. The results of these studies show that the average customers have taller and more narrow silhouette than average customers. The average
customer of customized knitwear would have difficulties finding a garment that fit in a regular
fashion outlet. Some are short and hefty as well, but the average customer usually lengthens
a garment and decreases the waist measurement. A few customers had sizes that does not
exist in the Swedish size standard system. This means that there is a demand for these type
of products and one of the success factors for mass customization is fulfilled (Da Silveira et
al., 2001). Customers of this kind are few which makes it difficult for the apparel industry to
produce their specific sizes of garments and to be profitable doing it. A way of reaching niche
customers is to make the concept available through an online configurator. It reaches more
customers and can serve multiple customers at the same time (Peterson et al, 2011). This also
democratizes the production tools, allowing customers to be a part of the production process
(Anderson, 2006). With the latest development in 3D-avatar and 3D-configurators that have
been developed tested and applied in this project, customer can immerse deeper into designand garment manufacturing process. The new possibilities to customize garments on a 3D-avatar and faster Internet speeds positively changes market conditions for customized garments,
fulfilling another success factor for mass customized products (Da Silveira et al 2001).

7.1.2 Customers experience of customization
In the service element, the whole experience of customizing a garment is included. When
asked to explain how customers experienced previous mass customization concepts they used
words like “awesome” and “cool” (Larsson, 2012). So there is more to the element of customization than just receiving a garment that fits customer’s preferences. The experience around
the purchase is equally important. Gilmore and Pine (2007) describes a shopping experience
in terms of authenticity – the more authentic a shopping experience is, the more the customers like it. Basically, it means that if you go and have your garments customized you want
it to feel like you are at the tailor. Since the store staff in the previous study were assisting
the customer in the customization proces and the estimated average time for a purchase was
20 minutes, it is bound that the store staff and the customer will get to know each other better
than in a regular outlet or an online store, thus, creating a deeper involvement in the production process. From the four realms of a shopping experience, (figure 29) customizing your
garment would end up in the middle, including all the elements of a nice shopping experience.

Fig. 29, The Four Realms of Experience (Pine and Gilmore, 1998)

The number of customization options grows quickly in configuration systems. Even a relatively small selection of a few models, 10-12 different colors, stripes, and size adjustments of
sleeves and body can add up to a 100 million combinations, this requires configurators that
are able to present the options in a understandable manner. From the previous study (Larsson,
2012) it does not seem like customers are turned of by many options but rather the opposite.
Most of the interviewed customers wanted more design options even if the total number of
combinations on knitwear was close to 100 million. None of the customers indicated that they
were confused by the configuration systems, something that might occur if the choices are
presented in a not understandable way (Huffman and Kahn, 1998).

7.1 Results, modules for configuration
For a mass customisation concept to function properly a configuration tool is needed. This is a
system that allows the customer to design without confusion. For a concept like From Roll to
Bag it is necessary to have the tool available on the Internet and it in its industry application,
it needs to be functional on all the different platforms such tablets, mobile and desktop. In its
first version, the tool will be made for desktop only. Franke and Piller (2002) identifies online presence as necessary already in year 2002. From previous surveys (Larsson, 2012) it has
been identified that both the customers and the store staff think a virtual feedback tool helps
to explain the choices the customer makes. This relates to what Kurinawan et al. (2006) and
Huffman and Kahn (1998) wrote about how customers like to customize garments. Customers
prefer to have the choices presented in an attribute-based manner, i.e the customer gives her
preferences of a product and the store staff presents a number of options based on those preferences. The other method is called alternative-based presentation, that is the customers choose
from all options without having the options narrowed down by the store staff. Customization
on-line is usually alternative-based since there is no physical person who can assist in presenting only the interesting options for the customer. The attribute-based presentation would be
easier in a physical outlet since the store staff is available to assist. In the from roll to bag case
the alternative-based option is used and there is no tool that suggets alternatives for the customer. Table 2 specifies the different options the customers can choose from, the once highlighted in black to be used in the demonstrator (Figure 30).
In appendix A an overview of the files created for the configurator is available and in appendix
B an overview of the diffrent components for the configurator can be found.
Table 2, configuration options

Fig. 30, configurator

7.2 Conclusion
Customers need an interface that allows easy understanding of the customization process.
Piller et al. (Piller et al., 2003) suggest that it should be digital but having a service person close
by helps. Huffman and Kahn (1998) even suggest that the characteristics of a manual system
makes the customer feel more comfortable in the customization process than a fully digital
would. So, for customer satisfaction it may not make any difference whether there is a digital
customization interface or if there is a manual customization interface. However, if the company wants to reach out to more customers and facilitate the Long Tail economy (Anderson,
2006), the company should go for a digital one, which is also shown in Peterson et al (2011),
The service element is also a very important part of the customization process. The assistance
provided by the store staff and the possibility to customize a garment are regarded most important by the customers. Included in the service element is also the experience of purchasing
a customized garment. Gilmore and Pine (2007) suggested that a good buying experience is
authentic, meaning that is feels genuine to buy the product in that particular store. The escapist type of experience that is offered to the customers includes actively involving the customer in the production process. Leadtime and price are not considered by customers in previous projects as important aspects of the service element (Larsson, 2012).
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Appendix A, selection overview
Appendix A is structured as in figure 31 , each of the selection overviews (1-8)
are listed below
Selection overview 1

Selection overview 2

Selection overview 3

Selection overview 4

Selection overview 5

Selection overview 6

Selection overview 7

Selection overview 8

Fig. 31, selection overview structure
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Appendix B, Overview - pieces, style S01 (rtb_shirt)

Appendix B, overview - pieces, style J01 (rtb_jacket_M)

