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Abstract
Background  - Consumer individualisation is a growing challenge in the fashion industry,
yet it is also an area of great potential as well as a way to dampen over-consumption. The
potential lays in how fashion brands can find ways to steer consumption towards a circular
economy and utilise their platform to create meaningful connections with its consumers.
Today the fashion industry is looking at options to the traditional take-make-dispose model
where non-renewable resources are used at an ever-increasing rate. The Swedish fashion
retailer Monki together with Re:textile decided to investigate if servitization could turn the
above mentioned linear model into a more sustainable, circular model. They set out to
develop an in-store concept where customers could customise their garments instantaneously
and this formed the basis of a project brief and a Business Model Canvas which both served
as the foundation and starting point of the presented research.
Purpose - T
 he purpose of the research is to develop and test a product extension service
business model that utilises a direct to garment printer to mass customise jeans in-store. The
said purpose is divided into three perspectives: the design-, service provider- and customer
perspective, covering four cornerstones of the Business Model Canvas. The different
perspectives with their separate, but related, research questions will be unified again in the
conclusion.
Methodology - To fulfill the purpose, the thesis research is relying on abductive reasoning
through systematic combining, while implementing a mixed methods approach. Systematic
combining works well in extensive and diversified research where the researchers shift from
one type of research activity to another in a quest to match empirical observations with
theory, thus, the ultimate objective of systematic combining is matching theory with reality
until both come close enough to form a functional outcome. Throughout the study, both
qualitative and quantitative studies are conducted through action research, a customer case
study as well as experimental research in order to fulfill the purpose of the thesis.
Findings and Discussion - The conclusions and recommendations that are presented in the
form of an updated Business Model Canvas all derive from the research conducted
incorporating the three perspectives that have guided the thesis through all of its stages
namely the design, service provider and customer perspective. A product service extension
business model is proposed as a solution to the project brief that serves as a foundation for
the research. The results of the research all point to the conclusion that it is indeed possible to
implement the product service extension successfully. Tests relating to the customer as well

as the service provider perspective have proven themselves implementable due to low overall
printing costs and fast print time enhancing the customer shopping experience.
Together with an indication of product satisfaction as well as creating a strong
customer-product connection through the co-design experience it contributes to a circular
economy. Furthermore, the overall consistent printing costs, as well as the insignificant time
differences in the experiments total time, support the implementation of a PSS in a retail
setting.
Research Limitations -  This research is confined to, and based on, the Monki and Re:textile
brief as well as a Business Model Canvas so therefore, no other ideas than the ones stated in
the brief have been explored. The research´s inferences are limited to the given conditions as
well as a laboratory setting. Further, the experimental research study will only test pocket
shaped artwork on 100 percent cotton denim jeans using a Brother GTX 4 printer as a chosen
direct to garment printer. The scope of the customer case study can be described as surveying
as well as observing 40 of the visitors of the 2018 Fashion days and Exit at the Swedish
School of Textiles while they test the proposed PSS in a mock-up retail store setting without
an actual sales transaction.
Further Research - The next logical step would be to run the tests in a real-life retail store as
opposed to the laboratory setting. After the proposed product service extension is
implemented at scale POS data could be gathered in order to establish the customers’ true
willingness to participate in the customisation experience in-store. Additionally, a
longitudinal continuation of the study would give answers to some of the indications arising
from the case study, such as whether the mass customisation could truly serve as a brand
strengthening activity or lead to an extended garment lifecycle in reality.

Keywords - (English) Product Extension Service, PSS blueprint, Mass customisation, Direct
to Garment Printing, Design for Sustainability.
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1. Introduction
This chapter introduces a thorough background to the related developments and problems in
society as well as in the fashion industry. This is done in order to frame the research that
follows as well as to narrow the scope, of the field of textile management, down to the
re:textile and Monki project, which serves as the focus case of this thesis. The focus case is
followed by a problem discussion to condense the research direction even more. Further, the
reader will be introduced to direct to garment printing since this technique acts as the
foundation of the project. Additional state of the art examples of companies with similar
projects aim to help the reader to familiarise with the researched area. The purpose of the
thesis accompanied by research questions formulated to help the research investigation to
fulfill said purpose are also presented, and lastly, the delimitations of the thesis are outlined.

1.1 Background
The following background aims to give the reader a better understanding as to why this thesis
was written by presenting a brief overview of the different aspects of consumer
individualisation that is related to causing problems in today's fashion industry and potential
solutions that have arose.
1.1.1 Individualisation of Society
For his New York Times article “What our words tell us” famous columnist and politician
David Brooks (2013) studied the words used in Google’s database of over 5.2 million books
published between 1500 and 2008. His findings proof a sharp increase in words, and phrases,
that could be associated with individualism. Examples of these words are self, personalised
and I come first, the findings also show at the same time a decline in the use of communal
words such as community, collective and share. According to Brooks these gradual shifts in
the written language are representations of a substantial tectonic shift in culture and at the
heart of his research lays the conclusion that over the past half-century, society has become
more individualistic (Brooks, 2013).
In fact, at this point, it is necessary to reflect over the circumstance that we find ourselves in a
unique position today where, although all humans are genetically predisposed to connect with
others, we possess the ability to survive on our own according to Yarrow, Underhill and
Morgan (2014). Yarrow, Underhill and Morgan (2014) refer to this as the reason individuals
are disconnecting more and more from the time-consuming messiness and anxiety-provoking
unpredictability of interdependence of others. No matter if it is the undesired dependence on
a partner which has led to the rise of the single household all over the world or a measurable
drawback of people engaging in community activities. In the recent years, one societal trend
1

has been prominent: individuals are putting more emphasis on the self and consequently are
paying less attention and feeling less obligation to others, their community or even society as
a whole (Yarrow, Underhill & Morgan, 2014). Naturally, this individualisation of society has
also caused a shift in the way consumers shop as well as in their reasoning behind the buying
decisions they make every day (Yarrow, Underhill & Morgan, 2014). During the early 20th
century, with the help of marketing activities, companies in all industries could structure the
societies’ mode of consumption. Marketers acted as cultural engineers shaping, not only the
consumers desires but also their way of feeling and thinking by influencing them through
branded commercial products and corresponding commodified meanings (König, 2012).
Accordingly, König (2012) designates that this lead to consumers only being able to access
pleasures and identities specified by marketers through their brands. Cultural strategist
Douglas Holt (2002) describes in his research how, as soon as the cultural authority of
marketers was accepted and with that the consumer culture internalized, people gave
companies the permission organise their tastes. A concept to which Holt refers to as “the
dominant mode of consumption that is structured by the collective actions of firms in their
marketing activities” p.71. During this time, referred to by scholars as the modern era of
consumer culture (Holt, 2002; König, 2012), marketers did not have to make a pretense about
the intentions behind their branding efforts. On the contrary, they directed consumers as to
how they should live as well as to why their brand should play a central role in their life
(Holt, 2002). König (2012) accordingly describes the marketing efforts of modernism as
predominantly a totalitarian system in which the sole goal it was to form consumers en
masse. Consequently, this resulted in consumers having far less choice, an offering of only a
small range of slightly differentiated goods and the dominance of standardisation, as well as
mass production of goods (König, 2012).
What followed this era was postmodernism, starting from the 1960s, where according to
König (2012) citing Ozane and Murray's (1995) research consumers no longer wanted to
consume goods based on their essential human needs or reason of utility. Consumers instead
viewed consumption as a matter of culture, necessary to be able to differentiate oneself and a
way to construct a social structure. Following Holt (2002) this meant that brands that
embodied prescriptions for how people should live, engineered by marketers, were less
enthralling. Especially brands, that were perceived by the consumers as overly coercive, lost
favor (Holt, 2002). Consumers simply no longer wanted to accept that the value of the brands
they were purchasing could be created by marketing proclamation (Holt, 2002). This
postmodern branding paradigm, based on the idea that brands will be more valuable to the
consumer if their products can be utilised as beneficial ingredients to produce the self as the
consumer chooses (Holt, 2002), still applies to today’s consumers. Flooded with choices and
no longer constrained by a consumer culture, dictated by the marketers of previous decades,
consumers are according to Yarrow, Underhill and Morgan (2014) more likely to utilise what
they buy and also how they shop as a way to communicate a message about themselves in the
hope to bond with others.
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With the individualisation of society, there are fewer community experiences, leading to
more emotional isolation, which opens the door for brands to serve as an emotional conduit to
a connection (Yarrow, Underhill & Morgan, 2014). This means, as stated by Pine and
Gilmore (1998), that awakening the consumer´s emotions has become the critical factor to get
customers to engage with a brand. Also, customer satisfaction, as well as loyalty, is
profoundly influenced by emotions. Yarrow, Underhill and Morgan (2014) add that it has
become apparent through consumer behavior research, that what leads a more individualistic
consumer to make a buying decision is attention, personalisation, involvement, and
appreciation from a brand. Companies nowadays have the challenge, as well as the
opportunity, to connect with consumers on a more personal level (Yarrow, Underhill &
Morgan, 2014). Customers can indeed no longer be seen as members of a homogeneous
mass. Consequently, companies have to develop the skills required to identify the different
dimensions along which each of their customers differs in their needs and desires (Gilmore &
Pine, 1997). Gilmore and Pine (1997) refer to this as points of universal uniqueness which
can help to reveal that all customers are not the same. Further, they point out that if such
common uniquenesses are not met by traditional offerings, usually designed for common
requirements, the customer sacrifice gaps arise, where a company's offering and what the
individual customer truly desires to differ (Gilmore & Pine, 1997). Companies efforts’ to
close the customer sacrifice gap presents a new opportunity to engage with customers on a
deeper emotional level. Though, this requires companies to turn the purchase of their
offerings into individualised experiences, fostered through relevance by showing customers
more of what they want and learning to understand when they need it (Pine & Gilmore,
1998).
1.1.2 Shifting from Products to Services
The demands of the individualised consumer are not necessarily more choices or variety, but
they merely expect companies to know what exactly they want, as well as make their
products available when, where, and how the customer wants to shop them (Pine, Peppers &
Rogers, 1995). To fulfill said demands a new business model that puts the customers at the
center of the enterprise as well as builds all processes and systems towards serving customers
as an individual best and efficiently has emerged (Tseng & Piller, 2003). Tseng and Piller
(2003) define the term customer-centric as a way to achieve the ultimate goal of quality
management, which according to the scholars should be to meet individual customers needs
and desires precisely without a significant increase in production or distribution cost.
Moreover, industries challenged to bring production in line with the complex demands of the
consumer, starting to realise that they require a substantial shift from the production of goods
only to the provision of knowledge-intensive systemic service solutions (Morelli, 2002).
Thus, it is not surprising that the rise of the individualised consumer paved the way for
3

servitization which is defined by Baines, Lightfoot, Benedettini and Kay (2009) as the
process of developing the capabilities needed to create mutual value through a shift from
selling products to selling product service systems (PSS) in order to create a competitive
advantage for an organisation. In its core, PSS is a way of combining tangible products with
intangible services to better meet the customer's individual needs (Tukker & Tischner, 2002).
An example of such an intangible yet value adding service is mass customisation, which
according to the research of Gilmore and Pine (1997) holds the potential to fill the customer
sacrifice gaps. The concept of mass customisation relates to changing, assembling or
modifying a product or service components to the customer desires, by utilising stable
processes that modularize said products and goods and through that deliver high variety
goods (Tseng & Piller, 2003). This means that instead of having to accept off-the-shelf
products customers can create their products (Tseng & Piller, 2003) yet bound by the
predetermined options (Wind & Rangaswamy, 2001).

Figure 1: Consumer discourse on fast fashion accessory choices (me.me, 2018).

The memes presented in Figure 1 serve as an example of the current consumer discourse on
the dissatisfaction with garment and accessory choices provided to them in this case by fast
fashion retailers. However, beyond that, they also act as proof that the fashion industry has
not been spared of the individualisation of consumers and is under pressure to meet the
growingly diverse demands of each customer. Piller and Tseng (2010) point out that to satisfy
said increasingly discerning and design aware consumers looking for potential ways to
individualise their choices of fashion products, the previously mentioned value adding service
concept of mass customisation was adapted and developed speedily by the fashion industry
over the last decades. Mass customisation in fashion can offer its customers the unique
opportunity to keep up with the latest trend while simultaneously express individuality (Piller
& Tseng, 2010). However, the massive demand for more personalised garments and
accessories, which is forecasted only to rise in the upcoming years, according to Piller &
4

Tseng (2010) remains largely unmet. With the advance of fast fashion companies, previously
seasonal collections have been replaced by monthly and in the case of Zara even biweekly
(Forbes, 2012). New collections and the accelerating fashion industry drives consumerism
like no other. However, since consumers still are not able to find what they want and products
are offered at such a low price point, garments and textiles tend to be kept less time, which
then leads to an increasingly high environmental impact from the waste of disposed garments
and production processes (Piller & Tseng, 2010).
1.1.3 The Sustainability Imperative
The textile and fashion industry currently operates a linear take-make-dispose model where
large amounts of non-renewable resources are used to produce garments, which are discarded
by consumers at ever increasing rates, most garments are currently used 35% less time than
fifteen years before (McArthur, 2017) ending in either landfill or incineration plants. The
phenomenon of clothing underutilisation is incentivised by the high availability, affordability,
as well as the low quality of garments produced in the fast fashion segment. The fast fashion
operating model is the industry predominant, characterized by short lifecycle, trend-based
designs, frequent replenishment, and large-scale production (Pal, 2016). To a certain extent,
fashion became synonymous with overconsumption, an industry that “trades on novelty and
status anxiety for economic return” (Fletcher, 2015, p.19). The importance of the industry for
the global economic development cannot be neglected. Textiles and fashion is the seventh
largest industry (Business of Fashion & McKinsey, 2016), it generates trillions in revenue
annually and employs over 60 million people around its global value chains (Boston
Consulting Group (BCG) & Global Fashion Agenda (GFA), 2017).
The environmental, social and ethical impact of the industry, however, is directly
proportional to the ever-increasing production rates. To secure sustainable development for
the sector the need to actively address and rethink the current operating model becomes an
imperative now widely acknowledged across the industry stakeholders. Assuming that the
current production and consumption patterns will follow their set trajectory, the future of the
industry looks far from optimistic. By 2030 the world population is expected to grow by nine
hundred million people. This development along with the expected GDP per capita growth of
2% per year in the developed world and 4 % in developing countries means the apparel
consumption is expected to rise by 63% in 2030, this means an expected 30% increase in
annual retail value, a percentage that translates into a financial opportunity of 500 billion for
the sector (BCG & GFA, 2017). The environmental and social costs of this growth render the
"business as usual" operating model of the industry as no longer capable of enabling or
sustaining it. The need to implement sustainability initiatives across the industry are,
therefore, more economically viable as ever before.
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1.1.4 Circular Economy
The Sustainable Development concept defined by the World Commission on Environment
and Development (WCED) as “the development model that allows us to meet the present
needs, without compromising the ability of future generations to meet their own needs”
(WCED, 1987, p.43) was first coined in 1972 at the United Nations Conference on Human
Environment. It underpins the idea that the wellbeing of humans is dependent on the limits of
the natural systems within which the human activity unfolds (Gardetti, 2016). Therefore,
within this framework people, profit and planet represent the support system for
sustainability. According to The Pulse of Fashion Industry report (2017), human activity
already in 2015 exceeded several planetary boundaries, thus crossing the boundaries of the
environmentally sustainable space for human activity, defined by a group of environmental
scientists from the Stockholm Resilience Center (BCG & GFA, 2017). The four major impact
areas regarding the environmental footprint are water use, CO2 emissions, chemical
pollution, and increasing amounts of waste generated throughout the value chains (BCG &
GFA, 2017). By being one of the largest, the fashion and textiles industry is a significant
contributor. Natural capitalism, a new industrial paradigm advanced in 1999 by Hawken,
Lovins, A. and Lovins, L sustains the idea that the future of sustainable development lies in
an economic shift from human productivity to a radical increase in resource productivity
(Hawken, Lovins, A. & Lovins, L., 1999). Natural capitalism represents a natural and social
framework for economic transformation, according to which a new type of industrialism in
which societies will be able to create economic value by using fewer resources and energy
can be achieved by acknowledging the importance of maintaining the natural capital, which
encompasses all natural resources, living systems, and ecosystem services (Hawken, Lovins,
A. & Lovins, L., 1999).
In contrast to conventional capitalism, where the competitive advantage is gained through
more efficient production processes and market expansion, natural capitalism sustains the
idea that the future of economic development lies in the availability and functionality of the
natural capital, particularly because it has currently no substitutes, and therefore no market
value (Hawken, Lovins, A. & Lovins, L., 1999). The loss of natural capital occurs through
the implementation of inappropriate business models, population growth, and consumption
patterns that generate a growing amount of waste (Hawken, Lovins, A. & Lovins, L., 1999),
issues that need to be addressed to ensure a future for the global economy. Stahel (1994),
propose a service economy model in which the value is attributed to products by cost
evaluation of the benefits that the products bring while in use, rather than the mere cost of
producing the products. Therefore, what is purchased by the consumer is not a simple
product, but the functioning of a tool (Stahel, 1994). This is aimed at satisfying a specific set
of needs. Therefore the economic tradeoff becomes performance-based rather than product
based (Stahel, 1994). Articulated in part from these ideas, as well as other transformative
economic thought paradigms, such as cradle to cradle, biomimicry, and industrial ecology
6

(McArthur, 2017), the circular economy represents an industrial model that supports a
regenerative approach. In the regenerative approach, resource and energy depletion, waste
generation and emissions are to be minimized by narrowing and closing the so-called
material and energy loops (McArthur, 2017). There are two types of material and energy
closing loops: reuse of goods and recycling of materials (Stahel, 1994; McArthur, 2017).
Closing the loop through reuse of goods is achieved by increasing product utilisation, using
strategies such as: good quality, long- lasting designs, use of various service systems with
potential to extend the product life cycle, the reuse of the product itself by mending,
repurposing or upgrading it (Stahel, 1994; McArthur, 2017). Closing the loop through
increased product utilisation holds a number of benefits concerning waste prevention, both
post-consumer, as well as waste that occurs at production, distribution and the recycling
processes. Moreover, emissions caused by transport associated with the above-mentioned
activities are avoided (Stahel, 1994). Material loop closed through increased product
utilisation, is the smallest, therefore less resource and energy intensive and the most
profitable (Stahel, 1994; McArthur, 2017).
1.1.5 Re-humanisation of Fashion
Following the problems described above, in order to increase product utilisation and therefore
close the textile loop in the most efficient way, there is a growing interest in exploring the
possibility to “increase the qualitative experiences of fashion rather than its quantitative
growth” (Fletcher, 2015, p.19). The notion of craft consumption has been proposed
(Campbell, 2005), a creative consumption process where customers transcend the role of
passive consumers and become increasingly more willing to make the garments they
purchase their own by actively engaging in the production process. Craft use is described by
Fletcher (2015) as the satisfaction that stems from the hands-on transformation of what one
already owns versus the creation of new items. These practices are bridging the gap between
the production and consumption sites of fashion, a separation that occurred during the
industrial revolution when mechanization replaced craft production (Campbell, 2005). This
moment in history disconnected the consumer from the complexity of product making and
that special feeling of fulfillment associated with making and, therefore, bringing a part of
self into the products one owns. One can assume that this involvement in the production
process will result in an increased understanding of fashion as embodied materiality achieved
through complex and resource intensive processes, as well as a potential re-humanisation of
the consumer products. These new products would speak and mean more to their owners than
mere tools of temporary self-expression that would get discarded as soon as other products
that will be perceived as having a potential to do a better job at it will become available.
Personalised products have been found to play an essential role in identity construction, and
connect more deeply with consumers (Chapman, 2009). A stronger emotional attachment is
achieved through this type of person-product relationship that results in increased levels of
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product satisfaction (Chapman, 2009). Niinimäki (2012) suggests co-creation as a design
approach towards extending a product’s lifecycle. A deeper person–product relationship is
achieved if the consumer’s input is involved in the design or production process (Niinimäki,
2012). The "I made this" feeling towards the products creates positive experiences through
the realisation of the consumer’s creative skills. As a result, products acquire different and
deeper levels of meaning, get cared for, and used longer (Niinimäki, 2012).

1.2 Focus Case
The focus case of this thesis research is built around the Swedish fast fashion retailer Monki,
one of the eight independent fashion brands that are part of the H&M group, which creates
on-trend lifestyle collections for young women at a competitive price (H&M Group, 2018)
and re:textile a provincially as well as university funded Swedish project platform, that
develops structures for circular processes in the textile industry (re:textile, 2018).

Figure 2 : Collage of Monkis store concept design in London Carnaby St (Pinterest, 2018).

The H&M group defines the brand DNA of Monki as a mix of scandi-cool and Asian street
style energy with a focus on global denim trends, see Figure 2 for a collage of the Monki
store concept (H&M, 2018). The brand DNA is not only represented in their garment designs
but also in their 119 colorful store concept designs in 14 markets, providing a unique fashion
world with a dynamic street market feel.
Monki´s brand mission can be described as empowering young women to express and feel
great about themselves through their brand experience, and their brand values are brave, fun,
friendly and empowering (Monki, Appendix VI). As seen below in Figure 3, Monki´s has
been able to build a very active social media community around their brand, with over
170.000 and 80.000 pictures uploaded by customers on Instagram for their brand hashtags
#monki and #monkistyle and over 400.000 followers on their Instagram account (Instagram,
2018). Monki´s campaigns and products coexist on their webpage with #monkistyle pictures,
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meaning that it is it not only a webshop but also the hub of their brand community. Monki
themselves describes their community as “a tight-knit tribe of fashion lovers who believe in
dressing how we want and loving whom we want – while empowering each other and
ourselves” (Monki, 2018).

Figure 3: The number of uploaded photos on Instagram for #monki, number of uploaded photos for
#monkistyle and number of followers on the Monki Instagram account (Instagram, 2018).

The Monki target customer can be outlined as a fun-loving, value-driven young woman with
the interests of a typical 22-year-old. She is fashion interested, with an urban mentality living
a digital lifestyle and loves to hang out as well as party with friends and of course shop.
While, she is time rich with only very few responsibilities she is still very money conscious
and always on a budget (Monki, Appendix VI). The operations of re:textile can be described
as informing and inspiring various stakeholders in the fashion industry while, facilitating
research, education and industrial practices with the aim of promoting circular economy in
textiles and clothing industry (Pal, Carlsson & Zethraeus, 2016) and to reduce resource
consumption by initiating new design processes and develop innovative business
opportunities (Pal, 2016).
The vision of re:textile, according to their Interim Report 2016 is to be considered one of the
leading platforms for this direction worldwide (Pal, Carlsson & Zethraeus, 2016) and so far
the project has managed to gain the partnership of over 25 different fashion and textile
companies, amongst them popular brands such as Acne Studios or Cheap Monday, as well as
public activities and organisations, universities, such as the Sheffield Hallam University in
the UK and additional agents in the textile sector like second hand clothing collectors and
distributors (re:textile, 2018).

9

In late 2017 Monki partnered up with re:textile in order to develop a new in-store concept,
where with the help of digital tools (in this case the small, flexible Brother GTX printer) and
a newly defined role of the store assistant, customers would be able to customise garments
purchased during the process, as well as already used garments, within minutes. The original
brief for the thesis project reads as follows:
“Together with Monki, we develop a concept where we integrate digital tools such as small
flexible manufacturing equipment in the form of a direct to garment printer and a new role of
the fashion designer. It will be developed and built during spring 2018 and will be launched
in autumn 2018. The purpose of the thesis is to explore the role of digital tools for
servitization in textile and fashion circular supply. The outcome of the project will extend the
understanding of feasibility within this context.”
According to the re:textile researchers Pal, Carlsson and Zethraeus (2016) one of the key
design elements towards circular loops in the Textile and Clothing sector (T & C) is product
service system (PSS) design including product-oriented business concepts such as the
redesigning or upgrading of garments. This can be seen as the reason why this project aims to
test direct to garment printing as a digital tool, enabling fast in-store mass customisation to in
this context potentially prolong the garment's lifecycle and address the customers desire for
new fashion more sustainably. To be able to trial this, the parameters, variables, and
specifications needed for potential implementation of this type of value-adding servitization
will first be explored and developed in this paper. This includes setting a solution space for a
product service system using mass customisation as well as designing an in-store customer
experience around said mass customisation process. Simultaneously, the research will also
measure the functionality of the printer in the proposed setting and later also test the PSS with
customers with the aim of understanding the viability of this business model service
adaptation. This will be done in terms customer satisfaction level with the overall sales
interaction as well as product choice, perceived level of complexity of the customisation
process and whether such value-adding service can potentially prolong a garment’s lifecycle.

1.3 Unit of Analysis
The established strategic management template the Business Model Canvas has been utilised
for this thesis project as a unit of analysis as it frames all the aspects of the research and
relates well to the project brief. The authors of the Business Model Generation, Osterwalder,
Pigneur and Clark developed the business model canvas in which they define that “A

business model describes the rationale of how an organisation creates, delivers, and captures
value” (2010, p.14). The Business Model Canvas serves as a platform for developing
modern, innovative business models and they alleviate the communication within the
10

company and its stakeholders. Osterwalder, Pigneur and Clark (2010) note how it is an
important challenge to address keeping the business model concept simple and relevant as
well as understandable without diminishing the often complex functions of a business. The
business model canvas is well recognised and widely used by corporations and organisations
such as IBM and Ericsson. To ensure a shared language as well as providing the companies
with ways to strategically reinvent or alter their business model, the canvas concept offers
nine building blocks into which the company can arrange its activities. These business model
canvas building blocks show the logic behind the company value stream and are found within
the four main segments of business; customers, offer, infrastructure and financial viability
(Osterwalder, Pigneur and Clark, 2010).
Additionally to the project brief a proposed business model based on the Business Model
Canvas, was created during a first brainstorm session between Monki and re:textile. It served
as a foundation, direction and point of departure for the research of this project. The business
model canvas seen in Figure 4 represents a visual chart describing the projects value
proposition, customers, infrastructure, and finances. During the course of this project this
canvas has been adjusted, changed and reformulated based on the research results of this
thesis and a transformed Business Model Canvas is presented in the conclusion.

Figure 4: Business Model Canvas of the Monki and re:textile project.
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Following segment is a translation into English from Swedish of the above canvas outlining
the key points that arose at the initial meeting with Monki:
Key Partners - For the project re:textile,
Brother, ACG Nyström with the contact
person Perry Sandell are vital partners.
Berge Consulting as well as Festival
arrangers and other PR Agencies together
with elected Monki Ambassadors will play
a role.

Customer Relationship - How can this be
scaled up and what creates a repeat
customer? Suggestions are made of
renewing the print picture similar to that of
a puzzle where you can add parts at
different times. Other relationship building
activity is inviting artists to collaborate
with the brand and its customers. An
activity Plan as well as the co-creation
process will strengthen the relationship,
marketing inspiration from “Glossier” and
“Ben and Jerry’s” keeps it friendly and
colorful.
Channels - IGC, UGC, physical stores,
festivals and Pop Up stores are obvious
channels for the project. Notable is also the
sociable nature of the Monki consumer
that engages in sharing their creations.

Key Activities - To activate IGC
(influencer generated content) and UGC
(user generated content) is of utmost
importance as well as creating an Activity
and Communications plan. Further
activities needed is bringing in financiers
for the continuation of the project as well
as designing/paying for prints.
Key Resources - The already established
Monki brand, with its market, designer,
collaborations, purchase and logistics
departments and trained staff will be
utilised. Also important resources needed
are printers and machines specific for the
task of mass customisation.

Customer Segments - The core customer
of Monki are political as well as Indie. The
new additional customer segment is hoped
to be the Trend or It Girl, and the yet
convinced Monki customers and those
whom are brand illoyal still.

Value Proposition - What is the value for
the consumer? To be invited to create a
unique product. An ego-boost from self
affirmation and proudly being able to say
“I made this”. Participation and
inclusiveness is offered in terms of
co-creation and sharing.

Revenue Stream - A print could instead of
a voucher be presented to loyal customers,
the suggestion is 50.00 SEK per print and
250.00 SEK for a limited edition prints.

1.4 The Problem
To survive in the new age of individualised consumerism as it has been described in the
background, a growing number of companies are coming to recognize the benefits of
customer-centric strategies. Further, they are utilising services that add value to their products
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such as mass customisation (Tseng & Piller, 2003) in pursuance of a competitive advantage,
putting the customer`s needs first in order to generate higher revenues, stronger customer
loyalty, as well as higher customer satisfaction with the brands product choices and the sales
interaction as such (Bardaune, Lacroix & Maechler, 2017). As traditional brick and mortar
retail stores are struggling more and more to compete with the growing online sales retail
industry futurists like Dough Stephens call for the repurposing of physical stores: By taking
advantage of their innately live, sensorial and experiential quality, there is an opportunity to
move away from a traditional sales interaction purpose. Instead they are using them as
powerful media points from which retailers will be able to articulate their brand story as well
as refine their brand value by exciting consumers about their products, invite them to be
co-creators and position themselves as true omnichannel hubs by funneling their customers
purchase to any number of different channels (Stephens, 2015). As Pine and Gilmore (1998)
predicted already 20 years ago, creating consumer experiences instead of focusing only on
product sales in physical stores has risen to be the new frontier of competitive differentiation.
This is significant as it means that a PSS employing in-store mass customisation in the form
of direct to garment printing can be utilised as a tool to meet the individualised consumers
needs better (Gilmore & Pine, 1997) as well as potentially prolonging garments life cycles
while fulfilling the consumers desire for new fashion more sustainably (Piller & Tseng,
2010). Additionally offers the chance for companies to design a powerful in-store shopping
experience communicating a unique brand story, giving the consumers an opportunity to
engage in immersive interactions with the offered products (Stephens, 2015). To be able to
test the capability of a PSS to have a positive impact on the customers' satisfaction with their
in-store experience as well as their product choice, not only the printer's performance and
monetary specifications first need to be evaluated but also a solution setting space needs to be
designed. Essential design elements for such PSS include value-adding services, in this thesis
case in the form of mass customisation, product leverage, collaborative partnership and
platform-enabled networking (Pal, 2016). Thus, when designing a solution space for an
in-store mass customisation experience as the center of a PSS, the goal should be to create a
solution space that is not only easy and entertaining to use, but possesses the prospect to
facilitate the acquisition of knowledge about the customers' often unarticulated needs and
guide them through a design- and discovery process (Wind & Rangaswamy, 2001). However,
too often companies, in an attempt to meet a more individualised consumers' needs, have
given in to the temptation of merely flooding their customers with an endless dimension of
choice during the customisation process. This high number of choices during the product
configuration process ends up confusing, overwhelming, as well as becoming a burden to
customers causing a psychological shut down (Abnett, 2015).
The high number of choices, according to Friesen (2001), then results in them abandoning the
product configuration procedure without making a purchase. Pine sums up the reason for this
phenomenon in one very appropriate statement: “Customers do not want choice; they just
want exactly what they want” (2011, p.2). Also, Blecker and Abdelkafi (2006) research
clearly outlines that in general customers are preferably looking for product alternatives that
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accurately fulfill their individual needs rather than just a choice or product variety as such.
This is especially relevant, as said product variety according to Desmeules (2002) can go as
far as having a negative impact on consumers happiness. He relates the negative consumer
emotions, detected during his research, to the concept of burden of choice, first defined by
Huffman and Kahn (1998) which refers to a state in which too many options, instead if
increasing customer value, actually reduce it. The effect of this might even go as far as to
customers putting off their buying decisions or worse, label the company and its products as
challenging as well as undesirable to purchase from in the future (Desmeules, 2002). This
negative customer experience, resulting from an overwhelming amount of choices during the
product selection process, has further been linked by Blecker and Abdelkafi (2006) to a high
external complexity. In order to lower the external complexity the three main factors
influencing the concept need to be addressed, firstly the inability of humans to perceive a
large number of options, secondly the lack of knowledge or difference in customer expertise
regarding a product as well as thirdly the increasingly difficult time customers have to
describe and estimate their individual needs (Blecker & Abdelkafi, 2006).
In order to avoid all of the problems outlined above it is necessary for a company like Monki,
trying to implement a PSS utilising in-store mass customisation, to find solutions that
minimize the external complexity as well as the burden of choice. This could be achieved by
supporting all their potential customers in identifying their desires and needs along with
presenting them with choices to fulfill those needs (Salvador, Pablo & Piller, 2009). Huffman
and Kahn (1998) further suggest that in-store mass customisation requires a set up that has
the capability of inviting as well as motivating the consumer to interact with the retailer.
Moreover, for said process to successfully engage customers in a brand value-adding
experience the customers have to be provided with suitable tools, for example in the form of
a product configurator, to help them select from possible choices along with assuring them
that the final product they have built actually corresponds to their real needs and desires
before placing a customised order (Von Hippel, 2001).

1.5 Focus Topic: Direct to Garment Printing
Since a direct to garment printer will serve as a mass customisation tool in this project thus,
holds a core function, a short introduction to textile printing will be given to the reader under
this heading. The history of textile printing is long, and can be traced thousands of years back
(Carden, 2015; Russell, 2011). Throughout history, a number of printing techniques have
been developed, from manual, time-consuming resist and mordant printing to block and
copper plate roller printing. In addition to the printing technique innovations, novel
developments in coloring, namely the transition from all natural to synthetic pigments have
further contributed to the industrialisation and scale growth of the printing technology
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(Carden, 2015; Russell, 2011). The early 1900’s marked the emergence of screen printing.
The technique uses a framed mesh fabric with printing areas that form the design being left
open and non-printing areas being obstructed by a special coating. The dye is applied to the
fabric through the screen using a rubber squeegee, thus transferring the design onto the cloth
through the areas on the mesh that were purposefully left open. Screen printing has further
been mechanized resulting in the role, and subsequently, rotary-screen printing solutions,
which still today are the most common print production techniques (Russell, 2011). However,
the complicated setup process and, therefore, high setup costs render these techniques
appropriate for big production runs only (Bowles & Isaak, 2005; Tyler, 2011).
“A springboard for product innovation” is the syntagm used by Tyler (2005, p.1) referring to
the potential that digital printing technology holds. Smaller, more flexible production runs, as
well greater design potential are now supported by digital printing, a printing technology that
accommodates the need for variety and product innovation at increasingly higher speed, a
characteristic of present textile value chains (Bowles & Isaak, 2009; Tyler, 2011).
Tyler (2005) cited Keeling (1981) when describing the main technical characteristics of
digital printing:
Wider design variety. Due to it being
directly imported from a computer, data
graphics are not limited by type or size.

textile) through print-head nozzles. Being
non-contact, the technology allows for
printing on many surface types: flat,
curved, smooth or irregular.
The technology is versatile, whereby inks
can be developed to accommodate a novel
printing surface.

A significant variety of colors can be
reproduced using the
cyan-magenta-yellow-black color scheme.
Digital printing is an inkjet technology,
whereby the ink is dropped or sprayed
onto the printing surface (in this case

High printing speed and print reliability
due to no movement of mechanical parts.

According to Bowles and Isaak (2009), digital printing holds many advantages. As opposed
to screen or role printing that offers no option for repeat patterns or color separation, thus
possessing design limitations, digital printing offers the possibility to exploit a vast range of
colors, create highly detailed designs, and designs engineered to fit a specific garment shape.
Moreover, digital printing offers increased production flexibility by facilitating one-off
design printing, smaller print runs, lower set-up costs, as well as higher levels of
standardisation and precision by eliminating human manipulation. Moreover, according to
Bowles and Isaak (2009), on-demand inkjet printing has a smaller environmental footprint
through less energy and water use, as well as less dye wastage than traditional non-digital
printing methods. Digital systems support the automation of business and manufacturing
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processes. Through its easy and fast setup process, digital inkjet printing technology can
accommodate fast changes in production requirements, as well an increased product variety
(Bowles & Isaak, 2009; Fralix, 2006). According to Fralix (2006), as a manufacturing
system, digital inkjet printing supports three key requirements for mass customisation:
production speed, flexible automation, and supply chain integration, rendering it an enabling
technology for mass customisation supply chains, whereby products can be produced at
individual demand closer to the point of consumption, thus satisfying the customers'
increasing need for individualisation. Direct to garment printing (DTG) is an inkjet printing
technology which transfers a preconfigured digital design/ artwork from a computer directly
onto a readymade garment. The artwork is reproduced by jet printing layers of white and
translucent CMYK ink onto the garment through the printer’s print heads. DTG printing inks
are water-based, and specially designed to adhere to fabric through heat curing (Brother,
2016). The latest generation of DTG printers allows for highly detailed and precise printing at
production level speed. Production flexibility is supported by a fast set-up and change-over
time, integrated self-maintenance systems as well as low operating costs (Brother, 2016).

Figure 5: Brother GTX Printer (Brother, 2018).

The described developments in digital technology have positively affected a range of aspects
in the textile value chains, from design method optimisation through fast visualisation to new
manufacturing systems that support novel value-adding solutions, such as garment
customisation using new printing technologies, as well as innovative service systems built
with the help thereof. For exactly that reason, a direct to garment printer is used as a flexible
manufacturing solution, which enables and supports the development of a retail mass
customisation Product Service System (PSS) as part of this project. There are several direct to
garment printers available on the market. Epson F2100; Brother GTX; Col-Desi (DTG
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Digital) M2; Kornit Breeze; M&R M-Link-X, represent the market leaders (Dinnen, 2018).
The Brother GTX4 direct to garment printer is used for the present study, as seen in Figure 5.
The research of this thesis serves as an investigation of how digital direct to garment inkjet
printing technology can be used as a value-adding activity in garment mass customisation.
Essentially, it is of interest whether direct to garment printing, made possible with the help of
the Brother GTX4 represents a viable mass customisation solution from a customer’s as well
as a cost- and performance perspective.

1.6 State of the Art
One of the first brands to recognize, and tap into the benefits that stem from allowing their
customers to enact the role of a designer by adding a personal touch to a selection of items
from the brand’s merchandise range, was Nike. Nike’s customisation service- NIKEiD was
launched online in 2012, and was part of the brand’s Direct To Consumer (DTC) strategy,
aiming at increasing margins by selling directly to consumers products made to order. It
allows customers to ”customise their performance, fine-tune their fit, and represent their
style” (Nike, 2018, p.1). There is a lack of information on how this initiative might have
positively affected the levels of customer satisfaction or increased product utilisation, but the
fact that the service has since expanded into 102 physical stores- Nike Studios, potentially
tells us that Nike’s solution was well received by its customers. Nike’s mass customisation
initiative started with the Nike Air Force One shoe and a product configurator that included
31 different customisation options. At the moment the advance of technologies such as 3D
prototyping and more powerful visualisation tools and systems, as well as an improved
solution space and support logistics, allows for a broader range of customisable merchandise
and customisation options, as well as a streamlined consumer journey through the
customisation process.
The customisation process is enabled by the NikeiD product configurator- called NikeiD
builder- it both guides the customers through their journey, as well as visualises the iterations
made to the products until the desired result is achieved. To aid customers during the choice
process, an inspiration galley that includes style suggestions from Nike designers is made
available. By creating a NikeiD account customers can save all their designs to a personal
library, and consult it during a new customisation process. Customers can not submit their
products for customisation, NikeiD has full control over the type of merchandise that is
available for customisation, as well as the options offered for customisation (Nike, 2018).
Customisation options vary by style, but range from materials, special features and fit
options, the colors of different components as well as a personalised iD- a customer-specific
combination of letters, spaces and numbers that can be added to a specific location on the
chosen product (Nike, 2018). The delivery lead times vary by product but are usually
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between three and six weeks from order placement and confirmation (Nike, 2018). A return
policy of 30 days from the shipping date is offered for all NikeiD products (Nike, 2018).
NikeiD customisation process emphasizes all four levels of mass customisation as defined by
Tseng and Piller (2003). A differentiation level is achieved by offering products that provide
utility and suit the consumers needs the best (Tseng & Piller, 2003). The cost of the
customisation is at a level that allows the brand to maintain its market segment (Tseng &
Piller, 2003), the cost structure is maintained by both logistic and production efficiency and
the consumer's willingness to pay a price premium for the products they build themselves.
The relationship level that allows for a higher degree of customer loyalty (Tseng & Piller,
2003) achieved through the collection of information during the customisation process, data
that is further used to engage with customers in an increasingly more efficient way. Lastly, an
efficient solution space NikeiD Builder online, and Nike Studio stores offline are set up to
provide the necessary degrees of flexibility and fulfillment to allow for an efficient mass
customisation process. Although the customisation process online appears to be thoroughly
designed, Nike did not seem to direct enough attention towards its physical stores. In-store
Nike only has put up a kiosk with a tablet or digital wall where customers are using a similar
mass customisation software as online and are given no extra support, thus value for their
store visit. Additional service and expertise from a designer are only provided by Nike via an
appointment available only in a handful of their flagship stores (Nike, 2018).
Another example of a brand tapping into consumer interest in customisation is the fast
fashion retailer and Monki owner H&M (Chiquoine, 2018). In the beginning of 2018 H&M
launched a pilot project in its Hamburg as well as Paris flagship stores with the name “Take
Care, where at an in-store repair station customers are provided with advice, materials and
professional services to refurbish, repair and alter used clothing as well as newly purchased
items or add custom elements like embroidery to them. Thus H&M, takes advantage of the
growing interest of crafting amongst consumers, as well as their willingness to embrace DIY
while at the same time addressing the shift in consumer awareness with regards to
sustainability (Chiquoine, 2018). Additionally, customers are able to purchase a range of
garment-care products, such as sewing kits, repair patches, stain-removing sprays or
environmentally friendly washing detergents. The project aim is to educate customers on how
to take better care of their clothing and can be considered part of H&M's wider sustainability
aim towards the fashion industry's shift to a circular model (Hendriksz, 2018). The pilot is
accompanied by an online platform as well as an app which offers consumers advice on all
different types of stain removal such as lipstick or grass from their clothes has tutorials on
how to reattach buttons and gives more sustainable washing instructions. According to
Hendriksz (2018) the “Take Care” project plan is to expand to other stores and countries in
the near future.
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Levi’s, the American heritage company and currently the world’s leader in jeans (Levi’s,
2018), offers a range of services to their customers that support the company’s products, and
enable a close consumer-product relationship. Product services include repairs, fit adjustment
through tailoring as well as customisation. Levi’s created a new retail experience for their
customers through Levi’s Tailor Shops. Levi’s Tailor Shops, located in select stores around
the world (Samaniego, 2018), offers to their customers the opportunity to customise their
denim, enabling an increased product/brand emotional connection (Samaniego, 2018). The
brand emphasizes the importance of the shareable moment (Samaniego, 2018), and the role
embellishments play in the preservation of a time well spent. The customisation techniques
currently employed by Levi’s are: personalisation through chain stitching embroidery and
monogramming; denim distressing- adding a targeted wear to the denim by using razors;
paneling- replacing a section of fabric on the garment with another material; adding
decorative studs and buttons to the garment; applying artworks on denim through stencil
printing. During the summer months of the previous three years, Levi´s has toured many
different European cities as well as various festivals, such as the Glastonbury and MELT!
festivals with their Levi's Tailor Shop Festival Trailer. In collaboration with denim fashion
artists such as Paula Kunkel, music artists, fashion influencers as well as selected customers
are invited to customise Levi´s jeans assortment (Levistrauss.com, 2018), as seen in Figure 6.
Such collaborations with artists are according to Jean-Noel Kapferer (2015) a very smart way
to ensure the artification of a brand as they demonstrate consideration for culture, intelligence
and the ability to value artists and their work. Although offering prints as an embellishment
option, Levi’s are currently not exploring the potential of direct to garment printing as a
customisation solution.

Figure 6: Collage of impressions from the Levi´s Tailor Shop tour 2016 (paulakunkel.com, 2016).
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1.7 Purpose and Research Questions
The overall aim of this thesis was to explore how companies in the fashion industry can be
more responsive to what customers demand by shifting from selling products only to selling
product service systems. In addition, it will also be evaluated whether a small flexible
manufacturing equipment can function as an enabler for a product extension service business
model i n the fashion industry. Thus, the purpose of this thesis is to develop and test a product
extension service business model that utilises a direct to garment printer to mass customise
jeans in-store. This overall purpose can be broken down into three perspectives which,
address the four building blocks of the Business Model Canvas and, each come with their
separate but related research questions: the D
 esign Perspective, the Service Provider
Perspective and the Customer Perspective.
The design perspective
The design perspective concerns itself with developing the offer and value proposition, the
infrastructure of the proposed business model as well as addressing four core concepts:
sustainable design for mass customisation, the in-store PSS set up and, the user interface
system design, and facilitating a co-creation process with the help of a store assistant.
The product represents an essential component of a Product Service System. Through
collaborative customisation the customer will, with the help of a store assistant, take part in
the design stage of a product, consequently a stronger personal connection is created thus, a
more emotionally durable product design is hoped to be achieved (Chapman, 2005).
Therefore, it can be assumed that customers become emotionally attached to a co-designed
garment. As a result, consumption and waste can potentially be minimized since customers
become reluctant to dispose of their prized possessions. In this sense, the implementation of a
PSS that supports a customisation experience through co-design employs a Design for
Sustainability (DfS) thinking (TED, 2018), whereby products are designed for longevity, and
the concern for a product’s end-of life is expressed at the onset. It is of interest to explore
further the potential a product holds to embed a DfS thinking while at the same time being in
line with the capabilities of a product extension service and the Brother GTX printer.
Consequently, the presented research aims to answer the following research question:
How does product design for mass customisation reflect the design for sustainability
thinking?
To implement a business model activity that utilise direct to garment printing in order to mass
customise jeans in-store, it is necessary to design a Product Service System to be able to
identify all actors involved, define the service requirements as well as the structure of the
proposed PSS. According to Morelli (2006) any researcher that wants to design a PSS need to
focus on the catalysing factors that generate cohesion and develop tools to: (1) Based on a
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defined framework all actors in the network have to be identified (2) Map out possible PSS
scenarios including sequences of actions and actors' role as well as define all requirements for
a PSS and the logical structure of PSS (3) Find a representation tool to represent a PSS in all
its components. Thus, the proposed research question addresses the design process of the
PSS:
What would the structure of a PSS, for an in-store mass customisation process using a direct
to garment printer, look like?
Since this research can be considered an application of the proposed methods of PSS design
by Morelli (2006), the following paper also aims to contribute to defining a more explicit
methodological approach to the field of PSS design. Additionally, it will be necessary to
explore what tasks an employee taking on the role of the designer and co-creation facilitator
would be required to carry out and what type of skills would need to be acquired for the
proposed employee role. This investigation has been converted into a research question
outlined below:
What are the qualifications needed for the new store assistant role in order to implement the
PSS mass customisation in-store?
Lastly, a design system or user toolkit which will support the customer in their product choice
journey has to be designed. According to Franke and Piller (2002) a successful design system
entails three features: (1) A core configuration software which is used by the customers to
customise their garment of choice (2) A feedback tool helping to visualise the choices the
customers are making (3) An analysis tool that is capable of translating customer choices into
orders. This translates into the research question found below:
How does the design of the product configurator answer to the system design requirements
when implementing a jean pocket mass customisation process in-store?
The service provider perspective
Since, currently no other fast fashion brand is using a stationary direct to garment printer to
customise clothing in-store, little is known of what implications such a service has for the
service provider. However, for Monki to be able actually to implement the proposed PSS and
thus, provide customers with this mass customisation service it is necessary to examine the
tool, hence the direct to garment printer closer. Of interest are its print quality, print speed,
and of course incurred costs closer in order to be able to determine the cost structure of the
proposed product extension service business model. Therefore, the subsequent research
question aims to get a better understanding of how the printer can function as an enabler for a
PSS where garments are customised in-store:
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What are the implications of using a direct garment printer as a mass customisation tool
from a service providers perspective?
The customer perspective
Not only represents the customer perspective one of the four building blocks of the Business
Model Canvas but Duray's (2002) research also has shown that the customer involvement
need to be considered as an essential part of mass customisation. But, as described in the
problem statement of this thesis, giving customers choice also comes with the risk that
customers become overwhelmed and confused (Pine, 1993). Thus, experience the choice as a
burden (Huffman & Kahn, 1998), which can lead to them postponing their purchase and
leaving the store empty handed (Huffman & Kahn, 1998; Franke & Piller 2004; Pine, 2011).
The proposed research question aims to analyse the effects of a PSS (using direct to garment
printing to mass customise jeans in-store) on the customers' satisfaction with product choice
and design options, their overall shopping experience, and additionally its design for
circularity and marketing tool potential. This aim has been converted into the following four
research questions:
Does a PSS employing mass customisation hold the potential to affect the level of the overall
customer satisfaction with the in-store shopping experience?
Does a PSS utilising mass customisation possess the ability to increase the level of customer
satisfaction of their individual product choice?
Can a PSS employing mass customisation potentially contribute to organising a design for
circularity (DFC) approach in textile value chains?
Does a PSS utilising mass customisation possess the ability to strengthen Monki as a brand?

1.8 Delimitations
In order to fulfill the purpose of this thesis and answer the research questions, this thesis will
be presented in three studies. The first study will highlight the development of this project’s
mass customisation design solution, the in-store PSS set up, the new role of the employee
capable of facilitating co-creation and the design system solution assisting the end consumer
in making their product choice. The focus of this study is to elaborate on reflections,
observations, and actions taken along the way that lead to the presented results. This study is
confined to developing these four parts based on the Monki and re:textile brief, thus, not
build a business model adaptation around any other small flexible manufacturing equipment
apart from the provided printer. The second study will take a closer look at the potential of a
direct to garment printer as a tool for mass customisation in the proposed PSS as well as the
different implications of its use concerning incurred costs and printing times. This study will
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confine itself to only testing jean pocket shaped artwork on 100% cotton denim using the
Brother GTX 4 as a chosen direct to garment printer. Lastly, the third study analyses the
effects and potentials of this in-store service concept with regards to customers shopping
experience, garment lifecycle prolonging potential, and overall product satisfaction. The
scope of the study is surveying as well as observing 40 visitors of the 2018 Fashion days and
Exit at the Swedish School of Textiles where the proposed product extension service process
was tested in a mock-up retail store without an actual sales transaction.

2. Theoretical Framework
The following theoretical framework represents the researchers' synthesis of the existing
literature, generated to identify the concepts, theories, and models that underpin the research
of this thesis. The aim is making the reader understand its relevance as well as application to
the topic being investigated. Further, this framework serves as a justification for actions, and
variables required in the course of this thesis´s research investigation. The presentation of the
definitions of these concepts, theories, models, actions, and variables follow the in the
purpose established perspectives and thus, have been divided accordingly into the Service
Provider Perspective, the Customer Perspective and the Design Perspective.

2.1 The Service Provider Perspective
The following section delineates the enablers that make the proposed form of servitization
with a flexible manufacturing equipment in the form of a direct to garment printer possible in
the first place and highlights the different aspects any service provider has to cope with when
employing an in-store PSS that is utilising mass customisation enhanced through a
co-creation process between an employee and a customer.
2.1.1 Servitization
According to Baines et al. (2009), servitization can be described as ”the innovation of an
organization’s capabilities and processes to better create mutual value through a shift from
selling products to selling product service systems” (p.555). While servitization has become
an integral part of many manufacturing companies in recent years (Baines et al., 2009), it is
not surprising that also a fast fashion company like Monki is interested in developing the
capabilities needed to provide their customers with services and solutions in addition to their
traditional products offerings. Considering that, an additional aspect of servitization
according to Mont and Tukker (2006) is that it serves as a way to improve resource efficiency
leading to a reduced adverse environmental effect for society. This, as previous research by
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Tukker and Tischner (2006) points out, makes it a feasible solution for the highly resource
inefficient and environmentally stressing global textile-fashion industry (Pal, 2016).
Servitization further holds the capabilities, according to Baines et al. (2009), to generate a
new revenue stream and a competitive advantage. The servitization process also holds a
paradox (Gebauer, Fleisch & Friedli, 2005) in the sense that it is claimed to both increase
firm value (Fang, Palmatier & Steenkamp, 2008) as well as decrease profit margins (Neely,
2008). This is why it should not be expected that this research will be able to measure the
benefits of employing servitization in profit margins but instead should be seen as a
long-term investment towards a potential brand strengthening activity, as well as increased
consumer loyalty, making it theoretically a very viable option to increase brand value.
Besides, an alternative business model concept employing a form of servitization where used
garments are redesigned or upgraded, like in this thesis research´s case by printing on them,
aims to reduce the dependency on natural resources as well as at the same time strive for
improved product longevity (Pal, 2016). This fact gives servitization in this project great
potential to accentuate sustainability by, according to Tukker and Tischner (2006), extending
the value of tangible products through intangible services.
Product service systems
Roy, Shehab and Tiwari (2009) describe product service systems (PSS) as a tool for a
company to enhance its offerings to be able to generate more revenue by better meeting or
exceeding customer expectations in a customised way. Moreover, a PSS business model
concept allows firms to create new sources of added value to their products and
competitiveness to their brand which has the prospect of building unique relationships with
its customers, enhancing customer loyalty as well as innovate and react faster to sudden
demands of consumers as they follow their customers needs better (Tukker, Hines & Marin,
2004). All of the above is achieved by designing and combining tangible products and
intangible services (Tukker & Tischner, 2006). Pal, Carlsson and Zethraeus (2016)
additionally references Tukker and Tischner (2006) research to emphasize the potential that
alternative business models, derived from the PSS concept including the renting, redesigning,
or upgrading of a company's products, aim to reduce the dependency on natural resources as
well as striving for improved product longevity as they extend the value of the tangible
products. In order to enable a shift towards servitization, the implementation of PSS´s
requires the combination of new technology, advanced management as well as a better
understanding of social systems (Roy, Shehab & Tiwari, 2009).
Types of product service systems
When conducting a servitization strategy, there are according to Tukker, Hines and Marin
(2004) several options for the implementation of a PSS. In the field of PSS, there are many
classification propositions, but three main classifications can be detected as mentioned by
Tukker, Hines and Marin (2004). The categories can be clustered up into Product Oriented
Services (PO), Use Oriented Services (UO) and Result Oriented Services (RO), all of which

24

has their very own and specific economic and environmental implications which is outlined
in Figure 7.
The PSS categories are clustered based on how they add value, where service content as
opposed to product content on either side of the spectra. In the category of PO the business
model stays the same, the focus is to drive product sales with the addition of value adding
services. The three sub categories of PO PSS according to Sakao and Lindahl (2010) are
service integration where a new service is added to an existing product product extension
service where the value of a product is increased through an additional service and vertical
integration modified w
 ith a focus on delivering strategies to supply products to customers,
retailers, and/or customers, who all become directly involved in the production process. UO
PSS opens up for a different business model where the focus is not on selling products but
rather to share, rent or co-own them. RO PSS requires the furthest step from a traditional
business model geared to sell products, and the result is that the primary driver, as well as the
product, acts mainly as a tool to reach the result. In the RO category, one can find business
models employing activities such as outsourcing and pay per service or use unit.

Figure 7: Main and subcategories of PSS modified from Tukker, Hines and Marin (2004).

PSS innovations, in general, are concerned with increasing the perceived value offered to
customers by providing more benefits through flexible, functional and modular concepts. It is
not about product redesign as such, but more about reshaping demand and supply as well as
finding radically new ways of meeting the customers needs more efficiently through unique
PSS prepositions (Van Halen, Vezzoli & Wimmer, 2005).
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2.1.2 Mass Customisation
Since the mid nineties the concept of mass customisation has been implemented in the textile
industry in various ways after being first introduced by Pine (1993). According to Yeung,
Chiu and Choi (2010) it is most commonly employed in the fashion industry in such way that
it enables customers to customise garments by re-configuring and adding components. These
components could be prints, patterns, embellishments, fabric color, logos, different fonts for
monogramming and fit, chosen from predetermined options as the value adding service to
already existing products. The brand should thus, be provided with the necessary tools to
drive brand value and customer loyalty if utilised and implemented as a process for aligning
consumer demand with company offerings (Salvador, Pablo & Piller, 2009).
Four faces of mass customisation
In the article “The Four Faces of Mass customisation” Gilmore and Pine (1997) introduce and
define four different approaches within mass customisation Transparent, Collaborative,
Adaptive a nd Cosmetic. The authors argue why it is inherently important that companies,
seeking to deploy activities of mass customisation, research what approach is most beneficial
for them in order to supply their consumers with the desired extra value and thus avoid the
pitfall of only adding complexity to the production process.
In the Collaborative approach, the customiser meets with the individual consumer in order to
help them establish their needs and then proceeds to create customised products to fulfill the
established need. This approach is, according to Gilmore and Pine (1997), geared towards
customisers whose consumers are unsure of what they truly desire and is growing impatient
and frustrated of the vast number of options and choices presented to them. Thus,
collaborative customisation can replace the back-end alterations that have been made
previously by the customer with front-end specification (Gilmore & Pine, 1997) resulting in
that the alteration serves to strengthen the brand instead of potentially weaken the brand as a
back-end alteration selected by the consumer could have done. The Adaptive approach to
mass customisation, suit customisers whom “offer one standard, but customisable, product
that is designed so that users can alter it themselves” (Gilmore & Pine, 1997, p.93). Not only
does the adaptivity relate to the design phase but also that the product can keep getting
altered. Gilmore and Pine (1997) refer to the Adaptive approach as being very useful if the
consumer wants the product to perform differently at different times. The Cosmetic approach,
on the contrary, is the advisable choice when ones consumers use the same product in the
same way but desire a differentiated and customised presentation of a generic product. The
last category within mass customisation approaches is the Transparent approach. With a
Transparent approach one aims to supply consumers with products and services that they do
not know are customised but where the need is quickly established, even without interaction
with the consumer.
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Figure 8: Four approaches to customisation modified from Gilmore and Pine (1997).

As seen in the graphics above in Figure 8, introduced by Gilmore and Pine (1997), there is a
clear definition of what changes occur to the product depending on what approach is chosen.
The goal of the company is to be effective and the graphic shows that there are other ways
than just altering the product, to employ successful mass customisation in order to create
customer-unique value. In a transparent approach, the product change but the representation
stays intact, in the collaborative approach of the product as well as the representation
changes. The adaptive approach incurs no changes to either the product or the representation.
Lastly, the cosmetic approach suggests changes in representation while the product stays the
same. Gilmore and Pine (1997) refer to the separation of the product and its representation as
a way to provide an adequate framework for successful mass customisation.
Success factors for mass customisation
To employ a mass customisation activity within a company successfully there are several
factors to take into consideration. The success of the implementation builds heavily on these
factors according to Da Silveira, Borenstein and Fogliatto (2001). The factors are both related
to external and internal processes, and they vary from including market-related factors as well
as to factors derived from organisation related processes.
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Da Silveira, Borenstein and Fogliatto (2001) defines the six most prominent factors used in
mass customisation literature and also describe the complexity as vast thus pointing out that
mass customisation is not the best strategy unless your company can work with and fulfill
some of the factors described next:
Factor one - a customer demand for
variety and customisation must exist. The
consumers desire and need for a
customised product is pivotal to the whole
reasoning behind mass customisation. The
willingness the consumer displays towards
a potential increase in cost as well as
waiting time needs to be established.

Fogliatto (2001) argues in their text that
the mass customisation concept appeared
after the technological development of
information and process flexibility
integration. The development and
implementation of advanced
manufacturing technologies (AMTs) is the
starting point of any mass customisation
system.

Factor two - the market conditions must
be appropriate. Being first to market with a
mass customisation system could create a
competitive advantage and highlight the
company as innovative and
customer-driven.

Factor five - the products should be
customisable. A modular and versatile
product is another crucial factor to mass
customisation where the modularity
enables a low-cost type of mass
customisation.

Factor three - the value chain should be
ready. The value chains’ agility is the
foundation of successful mass
customisation since it is a value chain
based concept in the first place. The
willingness of the company themselves
and all of the actors along the value chain
must be ready to supply the demands of
the system.

Factor six - the knowledge must be
shared. Considering that mass
customisation depends on the companies
proficiency at converting consumer
demands into new products and services,
the company must seek a culture that
emphasizes knowledge creation and the
distribution of said knowledge across the
value chain.

Factor four - the technology must be
available. Da Silveira, Borenstein and
Da Silveira, Borenstein and Fogliatto (2001) are supported in their findings by Yeung, Chiu
and Choi (2010) who list technology, modularity and customer involvement as a prerequisite
for a successful implementation of mass customisation. More specifically, Yeung, Chiu and
Choi (2010) advocate for the use of RFID technology, configurators, body scanning amongst
other technical solutions as necessary means to facilitate coordination and communication
within the mass customisation process. An incremental conversion to mass customisation
could reduce costs as well as time since the changes needed often are substantial (Yeung,
Chiu & Choi, 2010).
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Mass customisation from a marketing perspective
Mass customisation is also utilized as an ever-increasing marketing tool amongst companies
of today, where the consumers are invited in to alter their future goods or services (Dellaert &
Stremersch, 2005). According to Rupal Parekh (2012), the upsurge is due to the less
expensive digital tools and consumer-driven technology that in turn leads to a more natural
customisation process and vast possibilities. This aforementioned upsurge of mass
customisation comes in the wake of the ever-present social media where the consumers desire
to share is pivotal for marketing success (Parekh, 2012). The reasons for marketing to push
for mass customisation could be twofold (Piller, 2011; Parekh, 2012) with increased revenue
being the primary goal, increased brand awareness and positive brand sentiment is also
mentioned as desirable outcomes. According to Piller (2011), very few big marketers have
succeeded to make their mass customisation process genuinely profitable, who states that
company internal inertia to change is an enormous challenge to overcome. Companies and
their marketers are being put on the spot by increasingly sophisticated consumers who
demand customised products and services to tailor to their needs, to satisfy their individual
preferences (Sawhney, 1998). A push for increased variety from the demand side (the
consumers) causes the supply side (the companies and their marketers) to take action and
sometimes adopt high-variety strategies according to Sawhney (1998). Sawhney mentions the
work of Barbara Kahn (1998) where she presents options for said high-variety strategies, one
being managing variety creation cross-consumers, meaning mass customisation strategies.
Kahn (1998) acknowledges that creating dynamic relationships with the consumers could
lead to an increased loyalty from the consumers as well as an increased market share for the
company.
Another interesting concept that plays into the marketing aspects of mass customization is
artification. Kapferer (2014) talks about the strategy of Artification, defined as “a process of
transformation of non-art into art” ( Kapferer, 2014, p.371). Artification represents a strategy
originally employed by luxury brands to secure their ability to justify growth through
increased production volumes, on the background of rarity, a concept upon which the
ideology of luxury is based (Kapferer, 2014). According to Kapferer (2014), in order to
maintain this ideology of exclusivity and rarity, the supply in the sector should always be
kept below demand. Increasing the supply of luxury goods to meet a recently instituted
growing demand could potentially lead to a loss of exclusivity and appeal, and subsequently
the ability to charge a price premium. The goal of the strategy of Artification is to create a
perception in the mind of the customer that luxury equals a creative industry, rather than an
economic entity struggling with the ability to justify its growth. This is achieved through the
association of the luxury sector with the Art World, encompassing artists, museums, and
galleries (Kapferer, 2014). Luxury brands successfully apply Artificatin to reposition and
elevate the brand image. Since more depth, complexity and meaning is added through
Artification, the brand image transitions beyond conventionality and builds up new,
additional layers of value, altogether changing the status of the brand and its stakeholders
(Kapferer, 2014). Subsequently, through a changed brand status, a price premium can be
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charged, and growth can be maintained. Moreover, due to the universality of the concept of
"art", the strategy is applied for global expansion (Kapferer, 2014). Although there currently
is no research that looks into how artification can be used also by brands not operating in the
luxury market, instances of artification can be recognized in collaborations employed by the
mass market brands. An example is the Vans, a mass market street style brand, and Van
Gogh Museum Amsterdam partnership, whereby a Vans special edition capsule collection
has been designed that incorporates four of Van Gogh’s masterpiece paintings applied to a
range of Vans apparel and footwear styles (Vans, 2018), the example is illustrated in figure 9
below. A part of profits is redirected towards the preservation of the artist’s legacy, while at
the same time enabling a brand-art association in the customer’s perception, consequently
adding an additional layer of value to the Vans merchandise, thus also elevating Vans brand
image.

Figure 9: An example of artification employed by Vans through their partnership with Van Gogh
Museum Amsterdam (Vans, 2018).

Mass customisation as an enabler of sustainability
When taking a closer look at whether mass customisation can act as an enabler or driver for
sustainability is depending on several aspects, and there is no clear answer. What is known is
that when a product holds a personal investment in the form of co-designing, customisation
or similar the consumer tend to value their garment higher thus, potentially holding on to the
garment for a more extended period (Black & Eckert, 2010). To blur the question
Pourabdollahian, Taisch and Piller (2014) speaks of how academia and practitioners opinion
of the sustainability implications are divergent. For the thesis, a few critical implications that
support the notion of mass customisation as an enabler of sustainability could be outlined. As
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fashion cycles move faster and faster there is an ever-present desire amongst consumers to
upgrade, update and keep consuming, cheap fast fashion and unmet desires feed this vicious
spiral according to Black and Eckert (2010). They also mention that there are anticipated
sustainability benefits concerning minimising waste, reduced production as well as
warehousing costs when production is steered from traditional mass production towards mass
customisation. Black and Eckert (2010) also mention how customisation could be very
general, i.e. the customisation might be a choice of color or high end and specific and or the
collaboration with a bespoke tailor or designer. Either way, the consensus is that a garment
that has been customised will be cared for longer and in some cases, as with the high end
tailored garments, possibly even passed down through generations (Gilmore & Pine, 1997:
Black & Eckert, 2010). The most significant potential contribution to sustainability is the
move towards a pull value chain (as opposed to a push value chain) that mass customisation
with a collaborative approach could offer (Gilmore & Pine, 1997).
2.1.3 Flexible Manufacturing Equipment
A flexible manufacturing process is a key factor for a successful implementation of a mass
customisation strategy. Production processes need to be designed in line with the imperative
to respond quickly enough to a specific customer demand. Fully integrated IT systems and
flexible manufacturing equipment are the main enablers of user-oriented mass customisation
processes. Standardisation and modular designs are crucial components and primary
challenges in designing product processes for mass customisation. In terms of technology
aiding to product configuration and manufacturing, integrated PDM-, ERP-, and CAD/CAM
systems become indispensable (Bullinger, Wagner, Kiiriimliioglu & Brocker, 2003). A
description of the systems and their functions is summarized in Table 1. Peterson, Larsson,
Carlsson and Andersson (2008) presented the benefits of knitting technology as a flexible
production solution for mass customisation. The authors present different techniques with
different levels of flexibility such as Cut and Sew, Fully Fashion, and Full Garment knitting.
The advancements in full garment knitting allow for a cost-efficient and flexible production
that employs a wide variety of materials, models, patterns and structures (Peterson et al.,
2008). According to Peterson et al. (2008), short order fulfillment time and high customer
service levels can be achieved by using complete garment technologies for mass
customisation. Moreover, a significant benefit is also the possibility of full process
integration with the IT solutions presented previously, to allow for an integrated supply
chain, from consumer to producer.
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Table 1: IT integrated systems for mass customisation (Bullinger et al., 2003).

Brother GTX-4
The small flexible manufacturing equipment employed in this project in order to offer a
customised product in-store is the Brother GTX-4 digital printer, chosen based on its
accelerated print speed, seamless design and low maintenance (Brother, 2018). The Innobella
Textile inks used during the printing are not only bold and bright but additionally have a
reduced environmental impact as well as create less waste since, with the help of their
innovative packaging and replaceable pouches they use less plastic. Further, they are
water-based pigment inks that are ECO PASSPORT by OEKO-TEX® certified as well as
CPSIA compliant (Brother, 2018). By selecting this a printer using such type of ink the
project can make sure that from the very beginning sustainability as well as environmental
impact aspects are considered. Also, the Brother GTX-4 printer can be set up in small spaces
thus, can also be put to use in shop-in-shops and small downtown stores (Brother, 2018).
Moreover, its low labor and training requirements make it achievable for one single staff
member to take care of the whole mass customisation process from customer choice
navigation, taking orders to print (Brother, 2018). Another benefit of this solution is that after
the printing process the colors of printed designs are looking brighter longer as, according to
the Brother GTX website, the unique formulation of Innobella Textile Inks combats the
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chemicals found in typical laundry detergent and withstands the rubbing and scraping of
zippers and buttons. They provide evidence of great washability through the AATCC wash
tests, where the Innobella Textile inks scored 4.0 or higher on every test (Brother, 2018).
With the help of the accelerated print heads, GTX-4 allows for fast printing. An integrated
self-maintenance system supports the ease of use and maintenance. Brother DTG allows for a
high-resolution printing resulting in a high print clarity encompassing the entire color
spectrum. The large gap between the print head and printing surface and the adjustable platen
height system accommodate printing on substrates with different texture and thickness.
Moreover, the Brother GTX-4 has the largest print area among any other Brother DTG
printer. Its maximum print size is 40 x 53cm (GTX-4 Manual, Appendix 111).
Brother GTX Graphics Lab software
According to the user manuals that accompanied the Brother printer, GTX Graphics Lab is
the printing software developed to configure and save print layout and data of the Brother
DTG. The software allows users to configure the final artwork for printing by manipulating a
number of design functions such as creating a layout; add text using various fonts and
graphics settings such as outline and shadow color and thickness; rotating, sizing and
positioning elements; and experiment with graphics by applying preconfigured filters to
achieve different visual outputs (Brother, 2018). The platen size settings and the background
color of the substrate can be changed to accommodate a more realistic visualisation of the
outcome when designing. In the Graphics Lab the pure color white is automatically converted
to RGB values (254, 254, 254) for printing. Moreover, the layout data that contains
transparent information can be created. Graphics Lab readable image file formats are PNG,
JPEG, BMP, and GIF. With GTX Graphics Lab the image data and print settings can be
configured and stored into an AR3/ARX4 file format (GTX-4 manual, Appendix 111).

Figure 10: Graphics Lab Artwork Configuration Interface.
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As seen in Figure 10 a range of print settings can be configured to accommodate various
printing scenarios by type of artwork, as well as color and thickness of the substrate (GTX-4
Manual, Appendix 111).
Main settings include, as seen in Figure 11:
● Machine Mode- select the appropriate printer as an output machine.
● Set Image Resolution
● Select the appropriate Ink Combination: Color + White Ink: prints color images on
White ink mask; White Ink Only: prints monochrome images with only white ink;
Color Ink Only: prints only color images on white or light color materials.
● Use background black color: allows printing an image on black material with its
background color used. In this instance, Black (RGB=0) is treated as transparent.
● Color Multiple Pass Printing- used for color print data, increases the number of platen
line feeds to produce finer ink dots. Printing time is longer in this case but enables
better color printing.
White Ink Settings configure the following options:
● Highlight Levels allow to control the density of the white ink. White level increases
as the value is increased, with level 1 being the lowest and 9 the highest.
● Mask Levels control the white ink volume on the background. Level 1-2 setting is
used for lighter and pale backgrounds; Level 3 is the default level used for
monochrome background colors; Level 4 for vivid backgrounds; Level 5 enables
printing with the largest amount of white ink for all colors.

Figure 11: Graphics Lab Print Settings Configuration Interface.
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After performing the necessary graphics or print configurations, the artwork can be either
stored as AR3/ARX4 file formats or sent to the printer directly. The print setting data stored
as AR3/ARX4 allows accessing, among others, information on exact quantities of Ink (White
and CMYK) used for each configured printing scenario as seen in the screenshot below in
Figure 12 and will be further used by the researchers.

Figure 12: Brother GTX-4 File Output Preview Window.

2.1.4 The Transformation of the Retail Sales Assistant Role
A retail sales assistant in fashion is expected to be the first physical point of contact the
customer has with the brand; thus, the salesperson holds great importance. The sales assistant
greets and welcomes customers once they enter the store. After that, the retail sales assistant
guides customers and assists them in making purchase decisions by offering suggestions and
opinions (Monster, 2018). Further, the sales assistant then engage the customers in a short
dialogue to determine their purchasing needs, directing them to the shelves or rack that hold
their choice of products. One key aspect of the job is providing customers with product
information as well as answering the customers’ questions about the product. Thus it is
essential for sales assistants to thoroughly understand the products in order to give right as
well as enough information to the customer (Monster, 2018; Totaljobs, 2018). Additionally,
the sales assistant has to keep up with special discounts or promotions that the store is
offering and attach price tags to each item accordingly, making sure they reflect updated price
information as well as arranging the store and window displays according to merchandise
guides or promotions. They are also responsible for ensuring that the shelves are adequately
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stocked, ordering new merchandise making sure that all newly received items are placed on
shelves or in kept in stock (Totaljobs, 2018). The job description also includes making sure
that all items and shelves, as well as the whole store, are maintained, dusted and cleaned
regularly. The sales assistant furthermore handles warranty and after-sales services such as
refunds, customer complaints, exchanges and all with this associated paperwork. Lastly, they
are in charge of the cash register, not only assisting the customers through the payment
procedure by taking cash or processing credit cards in exchange for sold items but also
balancing cash registers at the end of the shift, and assuring that there is sufficient change
available at all times (Totaljobs, 2018).
Employing a staff member and training them to take on the role of a store assistant will
according to Gilmore and Pine (1997) at first require an employee to be able to conduct a
dialogue with each individual customer in order to help them to articulate their needs and
then in the next step identify the precise offering of the brand that can fulfill those identified
needs. It will also be the store assistants responsibility to make the customised product for the
customer based on the results of the previous steps. With the help of an in-store
assistant/designer, customers are assisted with tasks, such as reviewing product options for
customisation which according to Tseng and Piller (2003) gives them the chance to
concentrate on expressing themselves as individuals more freely as well as then focus on
being creative. It is imperative to support customers in configuring their product preferences
while minimizing complexity as well as the burden of choice and is implemented by the use
of in-store personnel in combination with a digital product configuration software. Said use
of in-store personnel helping to alleviate the burden of choice and implement choice
navigation suggests the emergence, or development, of a new role for the existing in-store
shop assistant.
The role requested is a new take on the traditional in-store sales assistant role or potentially
an elaboration of the designer role, the role is also referred to as an expert role, as in the
research of Sanders and Stappers (2008). Said role would in the PSS case proposed include
helping customers discover their unknown needs and navigate customers by making use of
the previously elicited information together with face-to-face interaction and real-time
personal feedback and provide expert human taste, styling, and advice. Thus, the aim in this
research is to change the role of the sales assistant to someone that is present in-store to help
customers discover their unknown needs and assist each customer in exploring and
manipulating a digitized representation of the potential final product. This would lead to a
transformation of the typical sales assistant/customer relationship, moving away from a
standardised sales approach to more of an individualised advisory one. It would also be
helpful to create an employer script to be used as a guideline in order to avoid the pitfalls of
failed expected behavior mentioned in Fellesson and Salomonson (2016).
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2.1.5 Co-Creation
Using any form of digital tool in the interaction between the client and a shop assistant in
designing a garment can be considered digital co-design or co-creation (Peterson, 2016).
Sanders and Stappers use the term co-design and co-creation interchangeable to define a
collaboration between the “creativity of designers and people not trained in design working
together in the design development processes” (Sanders & Stappers, 2007, p.6). T
 he term
co-creation stems from a broader concept of participatory design as discussed by Sanders and
Stappers (2008) in the article ”Co-creation and the new landscapes of design”. Already in the
1970s there where notions of upsurge in collective creativity, especially in Northern Europe,
where within the scope of industrial production research has been conducted on workers
engagement in building new systems for their workspaces Sanders and Stappers (2007), here
the expertise of designers/ researchers was combined with the needs of users/ workers
directly affected by the system change. The design process has moved from user-centered
design towards co-creating the development, therefore has had an impact on the roles and the
traditional set up of the user, researcher, and designer, which were blurred and merged
(Sanders & Stappers, 2008). Co-creation is defined in mass customisation literature as a
process that allows customers to play an active role in product design by offering them the
opportunity to individually configure products according to their specific needs and is,
therefore, considered a vital component in all mass customisation processes (Von Hippel,
1998; Franke & Piller, 2002; Tseng & Piller, 2003; Khalid & Hellander, 2003; Piller, 2004).
This describes a user based design paradigm within businesses employing mass
customisation.
Design work for mass customisation involves aggregation of data related to the unique needs
of a customer. The data is then used to create a customised product, and transfer the design
further towards the manufacturing or service delivery systems (Von Hippel, 1998). In this
context, Von Hippel (1998) argues, the expertise of customisation service providers lies in
the technological and process capabilities of delivering a customised product, and setting up
the solution space for mass customisation, but it is the user who knows the best how to
combine the standardised product attributes/ models made available by customisation
providers in order to configure a product that fulfills their needs the best. The Do-It-Yourself
design approach DIYD was researched by Khalid and Helander and is defined as "the
selection and configuration of product/parts by customers on their own" (2003, p.247),
within a DIYD system that needs to manage variety and provide customers with process and
product knowledge. Herd, Bardill and Karamanoglu (2010) propose a framework for
co-creation in mass customisation which can be seen in Figure 13. A holistic view of the
co-creation experience is presented. Authors argue the importance of user interaction along
multiple touch points, from marketing and branding to product configuration, product use,
and after purchase experience (Herd, Bardill & Karamanoglu, 2010). Each touchpoint
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represents an ‘experience provider’ according to Gilmore and Pine (1999) and is to be
carefully considered during the co-creation experience implementation.

Figure 13: The stages of mass customisation co-creation experience adapted from Herd, Bardill and
Karamanoglu (2010).

Furthermore, Herd, Bardill and Karamanoglu (2010) decompose the co-creation experience
based on the four pleasures model proposed by Jordan (2000), intended to describe a broader
range of benefits customers can derive from a product. Within a mass customisation
co-creation experience physio- pleasure relates to the physical attributes of a product
including the product itself, the packaging, as well as the product configurator.
Socio-pleasure represents the quality of the relationship within the
producers-product-customer triad. Psycho-pleasure is described by a customer’s cognitive
interaction with the product and resulting emotions, psycho pleasure is an important aspect to
consider in the design of the product configurator where the level of consumer cognitive
expenditure represents a crucial factor for the success of the co-design experience, and
therefore, of the mass customisation process as a whole. Ideo-pleasure encompasses the set of
intrinsically personal customer values and judgments related to the product and producer. The
pleasure framework described above represents a valuable tool that can be considered
throughout the design of the mass customisation experience, at both the product as well as the
co-creation process levels (Herd, Bardill & Karamanoglu, 2010).
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Implementation Of Co-Creation with the Customer
As co creation is lifted out as a potential value adding experience for the customer, the need
to structure the co creation arises for the companies seeking to implement said activity. James
Cherkoff and Johnnie Moore (2006) have created a manifesto that encompasses some of the
vital and pivotal points for implementation of co-creation to succeed. They claim co-creation
the return to human values that intuitively resonates with the consumers. The authors state the
lack of instinctive trust for authorities, as well as the desire to be in control, as the main
consumer driver for the success and importance of co-creation. To bridge problems such as
lack of trust, authenticity and value longevity the co-creation rules by Cherkoff and Moore
(2006) are frequently implemented by companies to a various extent according to an expert in
the field, David Zinger (2006).
The five most notable points of the co-creation rules that help to implement co-creation with
the help of an employee are: yes, and.., set the scene, make your customers look good, play
and share your secrets. The Yes, and.. rule acknowledge the consumers' input and encourage
the company to follow and build on that input. It shows that the company values the
consumer input and is willing to work with their ideas in creating more content and value. Set
the scene is all about setting the scene for the consumer to part take in the co-creation.
According to Cherkoff and Moore (2006), people react positively to a clearly defined
proposition. In other words, for the co-creation to be of value, the consumers need to know
what they are doing and what is possible. To a large extent, the setting the scene rule is about
the “how?” and the “why?” but it is also interpreted in the literal aspect. Thus, the consumer
needs to understand the environment he or she is in to enable the value creation.
Make your customers look good is somewhat self-explanatory but pivotal to co-creation.
Focus today in modern marketing is on the consumer, as opposed to traditional marketing
where the focus was on the company, and by making the consumer look good, they by
association strengthen the brand in a, to other consumers, credible and trustworthy way. In
co-creation, the rule of play holds a strong point as laughter, especially the sharing thereof, is
one of the strongest social glues and an indicator for a shared experience. To be able to create
value and fun experiences for consumers the company must strive to be playful, when
something looks like fun others will join, according to Cherkoff and Moore (2006). Share
your secrets is a natural extension of the co-creation process, creating a platform or forum
where consumers, and company as well, can share their creations and content.
Consumer-driven companies engaging in co-creation activities have realised that more value
is created when inviting the consumers in and the content is shared openly.
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2.2 The Customer Perspective
The customer can be considered the core of the retail business and as described in the
background, consumers today across all markets are moving more and more towards
conceiving themselves as modern individuals as well as unique and self-determining persons
who are free to choose whatever they like (Delhaye, 2006). They are more involved and
informed than ever, and their buying decisions are no longer made from convenience but
authenticity and self-expression (Lewis & Bridger, 2000). The following section aims to
outline what literature and previous research concluded on what it takes to attract the new
customer to take part in the proposed product extension service utilizing mass customisation.
A particular focus lays on what is necessary to create an engaging retail shopping experience,
making use of co-creation embedded in the mass customization process, leading customers
to purchase customised garments.
2.2.1 Mass Customization and the Customer
A social shift in consumer markets describes a growing individuality and hedonism, therefore
more and more customers are turning to products that have an intrinsic capacity of satisfying
those needs, said products cannot be mass produced based on marketing trend forecasts but
need to be produced on demand to include the individual customer requirements already at
the design stage. Therefore, more and more companies are turning to mass customisation as a
solution to provide their customers with the opportunity to customise specific products
according to their needs, in this way expecting to increase customer satisfaction, loyalty,
brand awareness and competitive advantage on the market. However, literature defines a gap
between what a customer needs and expects from a customised product and experience and
what a company can deliver. Furthermore, from a consumer perspective a number of costs
associated with the customisation experience are described (Huffman & Kahn, 1998; Pine,
2003; Piller, Schubert, Koch & Möslein, 2005).
Often the number of available options for customisation are capable of inducing a state of
confusion in the customer, creating a burden of choice as mentioned in the problem
(Huffman & Kahn, 1998; Pine, 2003), the customer will find the customisation process too
mentally draining and complicated and is likely to abandon it. Furthermore, there is the cost
of uncertainty related to the customer not being knowledgeable with the process, the behavior
of the service provider, as well as the end product (Franke & Piller, 2002; Piller et al., 2005).
Franke and Piller (2002) define these as transaction costs, and if too high, these might
undermine the successful outcome of the mass customisation process, and lead to customer
dissatisfaction with both the process as well as the service provider. It becomes essential,
therefore, to consider these aspects when designing the products that are to be customised as
well the entire mass customisation experience, including the process of product configuration
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and the level of service a company needs to provide in order to streamline the process as
much as possible, offering an effortless and exciting experience for the customer.
Consumer willingness to engage in mass customization
Studies conducted in fashion markets present some findings related to a consumer willingness
to engage with a customisation process. The importance of experience is highlighted by
Fiore, Lee and Kunz (2004), stating that customers are willing to engage with a co-design
process not only to fulfill the need for unique products but exciting experiences as well
(Fiore, Lee & Kunz, 2004). These findings illustrate the need to address the customisation
process from a holistic perspective, where both customer satisfaction in relation to the end
product, as well as creating an exciting customer experience is of importance. The building
blocks for an exciting co-design experience were found to be of technological as well as
social nature.
Technology such as product configurators was found to not only facilitate the product
configuration process but add to the enrichment of the whole customisation experience (Lee,
Kunz, Fiore & Campbell, 2002). Moreover, allowing the customer to exert their creativity by
actively engaging them in the co-design process increases the levels of satisfaction and the
overall quality of the customer experience. Here, the quality of interpersonal relationships
between the customer and the co-design assistant, as well as the design options presented to
the customer are important to consider. Moreover, of interest are ways in which a customer’s
aesthetic merges with the brand aesthetic and brand image, and what could be the possible
trade-offs (Fiore, Lee & Kunz, 2004). Bauer, Dull and Jeffery (2010) present findings related
to the extent a customer is willing to engage in a mass customisation process. Factors such as
the type of product, level of customisation, the degree of customisation, as well as place and
the level of support are considered. The findings are summarized in the following Table 2.

41

Table 2: Factors for willingness to engage in mass customisation from a customer perspective (Bauer,
Dull & Jeffery, 2010).

Customer derived value from a mass customisation experience
The concept of value as defined initially by (Zeithaml, 1988) represents a consumer's overall
assessment of the utility of a product based on his/her perceptions of what is received and
what is given. Therefore, from a consumer perspective value is a result of the trade-off
between perceived costs and perceived benefits (Merle, Chandon, Roux & Alizon, 2010).
According to Merle et al. (2010) in a Mass Customisation context, these costs and benefits
are perceived in relation to the process of a product customisation and apply to both the end
product as well as the co-design experience. According to the authors, the perceived value the
customers will derive from a customised product is embodied through benefits such as the
utilitarian aspect of the customised product; the uniqueness achieved through customisation;
as well as the self-expression element that it enables (Merle et al., 2010). The researchers will
further elaborate upon these benefits as described by scholars in the field.
Utilitarian value encompasses both the
aesthetic and functional fit of the product.
The better a product reflects a customer’s
individual specifications, the higher the
perceived value. (Dellaert & Stremersch
2005, Peppers & Rogers 1997; Squire,
Readman, Brown & Bessant, 2004; Von
Hippel, 2001).

Uniqueness value represents the extent to
which a customer perceives a product as
being different from other products in the
same category (Schrier, 2006; Fiore, Lee
& Kunz, 2004). It was found that
uniqueness alone can contribute to the
utility a customer experiences in relation to
a product (Franke & Schreier, 2008).
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The value of being able to self-express
derived from the concept of self proposed
by (Sirgy, 1982) implies that there is a
benefit in purchasing a product that aligns
the best with one’s self-image. MC allows
the customers to better align products to

their self-image, since the possibility to
choose options that best suit their
preferences from among a variety is
offered to them.

The co-design experience enabled by MC holds additional levels of value derived by the
customer such as:
Hedonic value represents the perceived
excitement that a customer derived from
the MC experience. Increased hedonic
value was found to influence a customer’s
willingness to pay a price premium for a
customised product (Franke & Schreier,
2006).

Creative achievement value represents a
customer’s pride and empowerment
enabled by the co-design experience.
Being able to express and own their
creativity leads to increased levels of
experience and product satisfaction.
(Franke & Piller, 2003)

Within a product extension service there are multiple consumer touch points spread along
both the product as well as the service dimension. Each of the touchpoints holds a value
adding opportunity capable of influencing the final value of the product (Sakao & Lindahl,
2009). Kowalkowski and Kindström (2009) define three types of value to be potentially
integrated into a PSS, namely: Product-based value; Service-based value; Relationship-based
value. According to Kowalkowski and Kindström (2009) value represents a strategic resource
that needs to be continuously visualised, updated, and communicated to customers in order to
successfully compete in a PSS market. Franke and Schreier (2008) argue that one should be
well aware of what are the value drivers for customers for a particular product category,
whether it is the resulting enhanced aesthetic and functional fit or the perceived uniqueness of
the product. Fashion, according to Franke and Schreier (2008) is a product category where
uniqueness is already marketed to consumers as a selling proposition, authors, therefore,
suggest that an MC toolkit built for fashion products should be designed in such a way as to
allow the possibility to deliver perceived uniqueness to the customer. Studies from fashion
markets show that the perceived value derived by customers during the co-design experience
holds potential to positively influence the overall satisfaction with the mass-customisation
process (Merle et al., 2010). Customers engaged in the co-design mass customisation
experience expressed higher satisfaction and accomplishment levels related to the products
they have co-designed, compared to conventional products (Frank & Piller, 2004), as well as
higher willingness to pay a price premium for the customised products (Franke & Schreier,
2006; Frank & Piller, 2004). Both the uniqueness and authenticity of the co-design
experience as well as the quality and fit of the personalised product were found to be the
drivers behind the customer satisfaction in the process of customisation of knitted garments
according to Larsson (2011).
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Value-based pricing
In Winning the Profit Game – Smarter Pricing, Smarter Branding Docters, Reopel, Sun &
Tanny (2004) argue for the importance of the price- brand relationship for revenue growth, as
well as the need to align and integrate a company’s pricing and brand strategies. Based on a
number of industry examples Docters et al. (2004) argue that the brand is closely linked to
the price, namely a strong brand image enables companies to charge a price premium for
products that do not otherwise bare any significant differences. Moreover, a customer’s needs
and motivations drive prices for goods and services. It is, therefore, important to underline
the product or service characteristics of value for customers, since those, in turn, are capable
of influencing the pricing strategy (Docters et al., 2004). Further, the value of the product or
service, the density of market competition, as well as the strength of the brand, represents the
three factors that influence the price of a product or service (Docters et al., 2004).
Cost-based, competition-based and customer value-based pricing are the three main
strategies for pricing of products and services defined in the literature (Morgan & Cannon,
2002; Ingenbleek, Debruyne, Frambach & Verhallen, 2003; Docters et al., 2004;
Kowalkowski & Kingstrom, 2008).
Cost-based pricing strategy is based upon the quantification of variable and fixed costs
inquired during the development, production, and marketing costs attributed to products or
services (Ingenbleek et al., 2003; Kowalkowski and Kingstrom, 2008). Competition-based
pricing establishes the pricing position based on the assessment of the prices charged by the
company’s market competitors (Ingenbleek et al., 2003; Kowalkowski & Kingstrom, 2008).
Value-based pricing concerns itself with establishing what a customer perception is related to
the product or service on offer by quantifying a customer’s willingness to pay for said
product or service (Ingenbleek et al., 2003; Kowalkowski & Kingstrom, 2008).
It is acknowledged in the literature that value-based pricing represents the best pricing
approach due to its direct relationship with a customer’s needs (Ingenbleek et al., 2003;
Kowalkowski & Kingstrom, 2008; Docters et al., 2004). “When applicable, value-based
pricing represents one of the best pricing methods” (Docters et al., 2004, p.16). When a
company is able to quantify what the benefits of offered products or services are to their
customers, as well as what is the value created for customers, a pricing strategy can be
employed. The final price captures the enhanced value of the product or service as well as the
brand, resulting in the ability to charge a price premium on the market (Docters et al., 2004).
In their study Ingenbleek et al. (2003) asses value-based pricing as “the best pricing strategy
in relation to new products by showing that value-based pricing is effective when the relative
product advantage is higher” (Ingenbleek et al., 2003, p.293) due to either innovative
product solutions or low market competition. Additionally, value-based pricing holds
advantages over cost-based pricing when applied to PSS, whereby the value perceived by
customers is high (Kowalkowski & Kingstrom, 2009). The most important challenges in
implementing value-based pricing strategies lie in the difficulties to fully and accurately
assess the economic value of products and services (Hinterhuber, 2003), as well as the fact
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that said value is not a given but instead needs to be communicated to customers
(Hinterhuber, 2008). Further, Hinterhuber (2003) proposes a five-step framework for
economic value quantification, an assessment that constitutes the base for value-based pricing
decision making. The Framework is summarised below:
The cost of the competitive product that
customers view as best alternative needs to be
identified. It is essential that this assessment
takes into account the customer perspective.
The market needs to be segmented based on
the different ways in which customers use and
value the product or service.
The competitive advantage of the product or
service based on the different types of value
perceived by the customer needs to be
defined.

The customer value for all defined
differentiating factors is determined.
The total economic value pool of the
product or service is arrived upon by adding
up the price of the reference product,
established during step one, and its
differentiating value.
The defined value pool reflects the fact that
different market segments are likely to assign
a different value to both the reference product
as well as the product or service that is being
offered (Hinterhuber, 2003).

Burden of choice and mass confusion
”Customers want different offerings at different times under different circumstances” (Pine,
2011, p.38). These consumer individualisation dynamics has increasingly been encouraging
retailers to implement high variety product strategies to address the needs of as many
customers as possible (Huffman & Kahn, 1998). However, this development becomes
problematic when the abundance of available products within the same category holds the
potential to confuse the customers by increasing the perceived complexity associated with
product choice, leading to customer dissatisfaction, abandonment of the purchase intention
and consequently lost sales (Huffman & Kahn, 1998; Franke & Piller, 2004; Pine, 2011). The
external complexity that results from excess in variety is especially problematic for
companies that adopt mass customisation strategies, here the opportunity to configure their
product by customising a range of pre-designed product variables/ modules is offered to the
customer (Huffman & Kahn, 1998; Franke & Piller, 2004; Pine, 2011). It would seem, at
first glance that offering a wide variety of customisation options will increase the likelihood
of customers finding the product combination that fits their individual preferences best. This,
however, is not always the case. According to Pine (2011) “fundamentally customers do not
want choice; they just want exactly what they want” ( Pine, 2011, p.1). Overwhelming
customers with choice can lead to the so-called mass confusion (Pine, 1993), or the burden of
choice (Huffman & Kahn, 1998). Stemming from the limited capacity of the human brain to
process large quantities of information (Miller, 1956) when finding the number of choice
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options overwhelming, customers might walk away from the choice making process
altogether (Franke & Piller, 2004). Adding to the burden of choice described previously,
Piller et al. (2005) identify two additional sources of mass confusion from a customer
perspective. Firstly, the inability to match the personal needs with product specifications
happens through either lack of knowledge or skill, a customer finds it hard to decide between
and combine various customisable components, and is constantly uncertain about his/her
choice. Secondly, if unfamiliar with the process, a certain degree of uncertainty related to the
capabilities of providers to fulfill a specific customer order can be observed. Satisfactory
customer experience in this context lies in providing the customer with the right tools to cope
with variety, uncertainty and streamline the choice making process (Huffman & Kahn, 1998).
According to Huffman and Kahn (1998) in order to increase a customer’s satisfaction in a
retail setting abundant with choice both the way the information is presented to customers, as
well as the contribution that stems from a customer learning about the different product
attributes and alternatives need to be addressed by the retailers. Huffman and Kahn
distinguish attribute-based and alternative based methods of information display (1998).
The authors further show that the attribute-based method, where the customer chooses
between varieties of different options for each product component/module and is asked to
indicate their preferences directly reduces the perceived complexity, as well as streamlines
the choice making process leading to increased levels of customer satisfaction, and elevated
retail experience. Pine (2011) suggests creating and continuously updating a database of
consumer preferences. This data makes the process of fulfilling individual customer
preferences increasingly easier in time. Piller et al. (2005) argue that although the mass
customisation strategy by definition addresses the imperative to meet the needs of individual
customers, it is the interaction between the customer communities that helps alleviate the
burden of choice associated with the process. A collaborative customer co-design
environment concept is proposed in this project. In an online environment, customers will use
designated product configurators to create customised products collaboratively. According to
Piller et al. (2005), a co-design experience that unfolds between customers enhances
creativity, simplifies the product configuration process, reduces product choice uncertainty
and minimizes the perceived mass confusion. In order to streamline the relationship between
the customer and the product, a successful mass customisation process needs to incorporate a
digital product configurator (Tseng & Piller, 2003; Franke & Piller, 2002; Larsson &
Peterson, 2007). A few implications for the design of said configurator, that hold potential to
reduce the burden of choice and increase customer satisfaction with the process, can be
formulated. The way product configuration information is presented to the customer needs to
be carefully designed, ideally in an attribute-based way. The option to store, update and
analyse data on customer preferences needs to be incorporated, as well as enabling a
collaborative customer co-creation environment.

46

2.2.2 Customer Retail Shopping Experience
Within the paradigmatic shift towards Experience Economy (Pine & Gilmore, 2007), only
offering availability and quality products and services is no longer enough to satisfy the
individualised consumer (Pine & Gilmore, 2007). The concept of this new consumer has been
advanced by a number of scholars. This new type of consumer is no longer on the lookout for
mere products, but instead for memorable and engaging experiences associated with the act
of buying (Pine & Gilmore, 2007). Lewis and Bridger (2000) describe them as is
individualistic, involved, independent, well informed, and very well aware of their behavior
and needs. Florida’s (2002) Creative Class is characterized by consumers that increasingly
seek more active, authentic and participatory experiences. The appeal of the real, according to
Pine and Gilmore (2007) transcends the class segmentation described by Florida (2002). To a
certain degree all consumers seek authenticity, and although this characteristic is attributed to
products and services according to a customer’s perception of what is authentic and what is
not, the authenticity of experience has a universal appeal to all customers (Pine & Gilmore,
2007).
Authenticity, as explained by Gilmore and Pine (2007), characterizes how well does one
product or service conform to a customer’s self-image. Customers buy and engage with
products and services based on how well these align with who they are and whom they aspire
to be in relation to how they perceive the world (Pine & Gilmore, 2007). Further, among
retailers, achieving an elevated customer experience has long been established as a
differentiating factor meant to contribute to their competitive advantage. The need to create
an experience around the buying act currently represents an unquestionable reality. However,
Stephens (2017) argues that true customer experience needs to transcend the superficial
solutions currently applied most commonly by retailers, such as improving the aesthetic looks
of the stores and technology integration. Creating an authentic experience according to
Stephens (2017) lies in understanding the exact customer need, or the need of the new
consumer, and lies in redesigning the products, processes and even business models in order
to create the emotional connection and authenticity described previously by Pine (2007),
Florida (2002) and Stephens (2017). Further, according to Stephens (2017), five elements
together can create an extraordinary customer experience. These elements are briefly
summarized in Figure 14.
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Figure 14: The five elements of the customer experience adapted from Stephens (2017).

The experience, according to Pine and Gilmore (1998) needs to be regarded as a distinct
economic offering, as much as what commodities, goods, and services are. The difference
between the four lies in the fact that while commodities, goods, and services can be regarded
as external to the customer, experiences are personal and engage a customer’s mind on
multiple levels: emotional, physical, intellectual, creating long-lasting memories and positive
associations (Pine & Gilmore, 1998). Based on the degree of customer participation and their
connection to the environment in which these unfold, experiences can be characterized as
being passive and active, as well absorbent and immersive (Pine & Gilmore, 1998).
Depending on where the experience is positioned along the two dimensions described
previously, four broader experience categories are defined by Pine and Gilmore (1998), see
Figure 15.
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Figure 15: The four realms of an experience modified from Pine and Gilmore (1998).

Entertaining experiences involve passive participation and experience absorption rather that
immersion. Educational activities involve more active participation, but still a low level of
immersion. Escapist experiences involve the customer directly, allowing for greater levels of
immersion. Lastly, an aesthetic experience although highly immersive, offers little customer
participation (Pine & Gilmore, 1998).
Factors influencing customer experience in a retail setting
According to Knee, (2002), the factors influencing the customers' experience can be divided
into two segments. The first segment incorporates elements related to the actual functioning
of the retail environment such as price, product, service and other, whereby the second
segment covers the emotional aspects of the experience and what influences the five senses of
the consumer (Knee, 2002). Behind a consumers decision to purchase a product there is a
range of emotions taking place, emotions are considered a vital driving factor that represent a
purchase decision making point. Consumption is regarded as a result of positive emotional
experiences according to Bagdare (2015), and the positive experience also affects the store
image and brand loyalty aspect. Furthermore, Bagdare deduces that “the focus of retail is
shifting from mere transactions to providing shopping experiences” (Bagdare, 2015, p.1).
Another prominent author on the subject makes the following definition of customer
experience as “retail customer experience is all the elements that encourage or inhibit
customers” (Terblanche & Boshoff, 2001, p.36). Terblanche and Boshoff’s research shows
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that the personal interaction, store assistant to the consumer, plays a pivotal role in achieving
high customer satisfaction (2001). In previous research, as mentioned by Bagdare, a
correlation between positive consumer experience and a longer duration in the retail setting
has been found. A more extended stay in the retail setting could in its turn lead to an increase
in money spent by the consumer, arouse a desire to visit again soon as well as recommend the
store to fellow consumers (Bagdare, 2015). Also, the ambiance, store design, store aesthetics
as well as customer engagement levels are found playing a part in ensuring the customer
experiences the retail activity as pleasurable (Bagdare, 2015; Terblanche & Boshoff, 2001).
2.2.3 Evaluating Customer Satisfaction for PSS
Customer service is defined as an event that changes the state of the receiver, from negative
to positive (Shimomura & Arai, 2009). The state change is towards something that is
desirable for the consumer and thus, not a fixed state. The change could happen both through
content, such as a product or as a channel that transfers or amplifies the content according to
Shimomura and Arai (2009). Furthermore, the authors also prove how in order to improve the
overall satisfaction for the consumer one could increase the quality and functions of both the
content as well as the channels. Customer satisfaction is deemed as the best indicator for the
comparison of services employed by the designers according to Kimita, Shimomura and Arai
(2007) whom in their work reference to the previous work of Szymanski and Henard (2001)
covering the consequences of customer satisfaction. The two authors brought to light that
customer satisfaction is an indicative measure of performance, expectation, equity, and effect,
thus leading them to pronounce customer satisfaction as the main indicator for a successful,
conceptual design of PSS. It is also found by Geng and Chu (2012) that PSS design
highlights the importance of value creation for, and satisfaction of, the customers when
compared with a traditional product or service design. Furthermore, Geng and Chu (2012)
propose that the crucial step in evaluating customer satisfaction is eliciting the critical
customer perception attributes that then can pose as the base for designing a questionnaire.
They also hold the elicitation process of surveys and questionnaires as an effective and
efficient way to collect objective and valid information (Geng & Chu, 2012).
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2.5 The Design Perspective
The following section will outline, not only the design features that have been taken into the
equation to successfully customise garments on the background of sustainable design, but
also addresses the design of the service itself as well as the systems that need to be present in
order to implement a product extension service business model as well.
2.5.1 Design to Dematerialize and to Develop Systems and Services
In Shaping Sustainable Fashion: Changing the Way We Make and Use Clothes, Gwilt and
Rissanen (2011) describe the existence of a perceived emotional need that each garment
satisfies for its owner. Therefore an emotional connection exists between garments and
wearers. According to the authors, it is this emotional connection, the interest, and
engagement that needs to be sustained through design to ensure longer product usability
(Gwilt & Rissanen, 2011). Enzio Manzini (1999) argues that sustainable development can be
enabled by a shift in business model thinking, namely the transition from product-oriented
business models to product-service oriented models. Manzini (1999) introduces the concept
of strategic design for sustainability, a perspective on product development, whereby
products, services, and communication act as a holistic system for product sustainability. He
further argues that on the background of rapid developments in information technology and
socio-cultural shifts towards a service society, consumers’ needs not necessarily need to be
met by products, but with services instead, or a mix of both (Manzini, 2001).
The experience design strategy proposed by TED (2018) explores the concept of designing
systems and services to support products and services (such as lease, share, repair, and
customisation). Designing a system around a product considers alternative ways to meet the
consumers’ needs. Participatory and user-centered design methods understand and take
account of the needs of consumers that transcend physical products, and build product
systems and services around them (TED, 2018). Support systems such as updating and
customisation present the potential to increase the emotional connection in the product-user
relationship, make products more valuable to their owner, and postpone a products
obsolescence (TED, 2018). In Pulse of the Fashion Industry (2018) mass customisation
services provided at the retail as well as use stage of a garment life cycle are included in the
list of the most critical innovation solutions on the textile agenda.
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2.5.2 System and Product Design for Mass Customisation
A design framework for mass customisation (DFMC) is proposed by Tseng and Jiao (1996).
In a mass customisation setting in contrast with traditional design, a customer’s preference
needs to be mandatorily incorporated into the end product. Therefore, Tseng and Jiao (1996)
argue that along with traditional design and manufacturing integration DFMC needs to cover
processes such as service and sales. Moreover, a diverse range of customer preferences needs
to be addressed within DFMC, therefore, rather than designing an individual product, a
family of products that encompasses the customer preference variable needs to be designed
by configuring and modifying specific components. The design challenge in mass
customisation is to build product solutions that would allow low-cost manufacturing by
achieving mass production efficiency, while at the same time bringing an optimal level of
variance into the configuration process to allow for enough product differentiation to capture
individual demand. This is achieved through what authors (Tseng & Jiao, 1996) define as
product family architecture (PFA), a design DFMC solution builds upon the similarities
between the design and manufacturing processes, whereby design and manufacturing costs
are reduced through design rationalization and increased manufacturing productivity (Tseng
& Jiao, 1996). The design process for PFA comprises five steps:
Key functional requirements of the
products need to be defined.

Clustering design parameters to form
building blocks. Each product needs to
fulfill a set of functional requirements
through specific design parameters. In
order to design for a product family a few
design parameters that cover the same
functional requirements are identified.

A d
 ensity analysis is conducted, based on
the key requirements similar designs are
grouped into a design family.
The design parameters are
identified based on their ability to fulfill
the predefined functional requirements

Granularity trade-off the economical
balance between the number of available
customisation options and supply chain
capability needs to be considered.

To achieve a successfully designed PFA four essential components need to be considered.
These, according to Tseng and Du (1998), are the product building blocks, product
configuration rules, product line classification, and cost feasibility evaluation.
Figure 16 shows a two steps design by customer process for mass customisation proposed by
Tseng and Du (1998), wherein customer needs integrated with the capabilities of the service
provider/ company define the end design of the customised product.
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Figure 16: Design by customers process adapted from Tseng and Du (1998).

2.5.3 Product Service Systems Design - Blueprints
The term service blueprint was coined by Shostak (1982) in her paper on service design as a
system used to map out the structure of a service in an explicit as well as objective manner at
the same time as also, capturing all the essential functions of said service to which marketing
might be applicable. However, this extension of the design activity, where the design of
services is included (Morelli, 2002), becomes problematic as it requires designers to make
use of a set of standard tools and methods to design and develop a PSS that remains largely
undefined (Morelli, 2006). Morelli (2006) further notes that the service components in a PSS
introduce new variables, such as time dimension, the dimension of the interaction between
people, and other hidden dimensions related to cultural mind frames and social habits. These
variables differ majorly from the variables that need to be considered for the development of
physical features for a product as those are primarily based on an exploration of dimensional,
aesthetical, technological and mechanical characteristics of a product, therefore a new set of
methods needs to be sought out. The aim of any proposed method according to Morelli
(2006) should be to find a way to define a map of the actors involved in a PSS, as well as
requirements and structure of a PSS to then be able to present a PSS blueprint. The design
activity of a PSS also heavily relies on visual representation to communicate the project to
clients, verify the validity of the project, and generate a plan that can be understood as well as
executed by other actors involved in the design process (Morelli, 2002). This is where service
blueprints, which primarily are applied process charts outlining the service delivery process
from the customer's perspective, come into action. The blueprint contains indications about
all the potential functions, the interaction between different actors, and functionalities of the
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service as well as the anticipated flow of events (Morelli, 2002). This technique was first
described by G. Lynn Shostack in 1982 and can be regarded as one of the most commonly
used tools in service design and management, as it possesses the capability to encourage
creativity, enables preemptive problem solving together with well-controlled implementation,
while having an advantage over verbal definitions, since a blueprint is less subject of
interpretation or misinterpretation (Shostack, 1982). Furthermore, a service blueprint allows a
service to be created at the drawing board, and Shostack (1982) points out that instead of
resorting to subjective and imprecise concept testing as a mean of service design, an actual
blueprint has the possibility to be tested instead as the proposed service has been thoroughly
and explicitly worked out through it.
To be able to create such a blueprint, several steps have to be undertaken, starting with the
identification and definition of all processes, where it is necessary to map the processes that
constitute the service in a diagrammatic form (Shostack, 1984). Additionally, all parts of the
service need to be accounted for, even the parts that the consumer does not see, for example,
the purchasing of supplies. Shostack (1984) carefully points out that defining processes does
not equal the mechanization of all procedures. It is rather about identifying the components of
a step or action, through which the input needed can be revealed, and steps covered and
permit analysis, control, as well as improvement. The next step is to identify and isolate all
the possible service bottlenecks, loopbacks as well as fail points and to design fail-safe
processes, since by thinking through potential problems in advance the quality of service
execution is invariably higher (Shostack, 1984). Zeithaml, Bitner define a service bottleneck,
and Gremler (2006) as any point that the customer touches upon, or action part of service
system, during which the customers waiting time runs at risk to exceed the average or
minimum tolerable expectation. The authors describe a fail point as any customer touch
point, or action part of the system, which holds the potential to affect customer satisfaction or
perceived quality of the service negatively. Loopbacks in a service can be considered
according to Swank (2003) as any activity that cannot be completed. Thus the item of said
activity needs to return to a previous step of the service for further processing, which
consequently causes delays in the completion of the service. In the next step the execution,
especially the time frame of the service, needs to be established as well as the design
adjusted, so it allows for a deviation from standard execution time under working conditions.
Lastly, Shostack (1984) closes the blueprint creation process with an analysis of the
profitability of the service.
2.5.4 Configurator Design for Mass Customisation
For the process of co-creation interaction and configuration tools represent the bridge
between the customer and end product and can contribute to the success or failure of the mass
customisation application. Franke and Piller (2002) consider it a pipeline for customer
loyalty, through its capacity to create an exciting customer experience during the
customisation process. Research shows that customers perceive value and are willing to pay a
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price premium for customised products configured using a product configurator (Franke &
Piller, 2004). Therefore, a product configurator that can guide each customer through the
customisation process and help them navigate the options and formulate their final product
choice represents a critical tool and needs to be implemented by companies who wished to
succeed in the field of MC (Yeung, Chiu & Choi, 2010). In order to implement a successful
product configurator a number of findings from research on co-design toolkits are to be
considered. Franke and Piller (2002) define three essential components of the customisation
toolkits. A configuration software presents the possible configuration and design options to
the customers, as well as facilitates the choice making process through guidance. A feedback
tool aids in visualising the results of the configuration process. An analysis tool translates the
customer specific product order into a list of components and processes to be further
transferred to the manufacturing stage. Furthermore, Von Hippel (2001) proposes five
essential elements of the co-design product configurator. The possibility to complete a cycle
of trial and error should be offered to the user. An interface that presents the customisable
product design to the user needs to be incorporated. The configurator needs to be
user-friendly and intuitive enough to allow for easy interaction. The configurable
design/product modules need to be defined. The end products configured by customers
should not need further adjustments to allow for manufacturability, the final configurations
need to be directly aligned with the manufacturing capability of the service provider. From a
customer perspective, a well-designed interaction took capable of addressing the costs
associated with the mass customisation process (Huffman & Kahn, 1998; Pine, 2003; Piller et
al., 2005).
Often the number of available options for customisation are capable of inducing a state of
confusion in the customer, creating a burden of choice (Huffman & Kahn, 1998; Pine, 2003),
the customer will find the configuration process too mentally draining and complicated and is
likely to abandon it. Further, there is the cost of uncertainty related to the customer not being
knowledgeable with the process, the behavior of the service provider, as well as the end
product (Franke & Piller, 2002; Piller et al., 2005). Franke and Piller (2002) define these as
transaction costs, and if too high, these might undermine the successful outcome of the mass
customisation process, and lead to customer dissatisfaction with both the process as well as
the service provider.
Delaert and Stremersch (2005) research showed that the complexity of the configuration
process is indirectly proportional to the perceived utility of the end product. Therefore, when
implementing a co-design tool, the tradeoff between the utility of the product and the
complexity of the customisation process needs to be considered. In a study that compared
digital and manual configuration systems, the digital system was found to be far more
efficient along the scale dimension than a manual one (Peterson, Larsson, Mujanovic &
Mattila, 2011). From a manufacturing perspective, an important aspect to consider when
designing systems and products for mass customisation is the need of scale. Wahl and
Johannesson (2010) describe ‘commonality’ as a strategy to achieve economies of scale in
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mass customisation through the reuse of same model components in a wide range of
customisable products. Criteria for a product configurator to consider is the level of balance
between commonality and demand for product variety, within a scalable manufacturing
process. A knowledge-based configuration system is proposed, these knowledge-based
systems define the design logic behind the configuration process, such as product
requirements, design options, as well as a history of previously configured products (Wahl &
Johannesson, 2010).
Configurator user interface design
Within an MC PSS, a product configurator (PC) acts as a bridge between the customer and
the end product offered by the service provider. Its primary function is to guide the customer
through the customisation process and help them to easily navigate through the multiple
options available for co-creation by reducing uncertainty through interactive visualisation of
possible design outcomes. A PC is, therefore, a vital tool that needs to be successfully
implemented by companies that want to succeed in the field of MC (Yeung, Chiu & Choi,
2010; Franke & Piller, 2002; Larsson, 2011). Research has looked into the technological
aspects of the PC, the essential components that need to be incorporated in order to create a
functional tool, and how these tools need to be integrated into a supply chain for mass
customisation. However, scholars also acknowledge that the success of a PC lies beyond its
technological capabilities. Aspects such as the usability of the tool, the design quality
concerning how well it integrates into the retail environment and the brand image of the
company are of equal importance (Franke & Piller, 2002; Larsson, 2011).
Product configurators were found to not only facilitate the product configuration process but
also to add to the enrichment of the whole customisation experience (Lee et al., 2002).
Currently, research of how users interact with a PC during a co-creation process in a mass
customisation environment, as well as ways in which the design of the PC influences
customer satisfaction is scarce and needs more attention (Franke & Piller, 2002). Moreover,
of interest are ways in which a PC could potentially bridge a customer’s aesthetic with the
brand aesthetic and brand image, and what possible trade-offs there are (Fiore, Lee & Kunz,
2004).
One of the main problems a PC need to solve is reducing the transaction costs that a
customer might experience during a customisation process. These costs arise through either
high levels of uncertainty related to the process and the product, and the cognitive load
experienced during the process or the inability to visualise the outcome of the co-creation
process (Huffman & Kahn, 1998; Pine, 2003; Piller et al., 2005). Moreover, the PC needs to
be designed in such a way that along with the in-store sales assistant it would allow for a
streamlined co-design process, be intuitive enough to use in order to enable learning by doing
and creating an overall exciting experience through increased process satisfaction (Franke &
Piller, 2002).
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Configurator design process framework
The Design Circle described by Nobel and Bestley in Visual Research: An introduction to
research methods in graphic design is a framework that proposes an incremental approach
towards the development of design solutions which is illustrated in Figure 17. The solution to
a defined design problem lies in an iterative process of planning, testing, feedback, and
analysis. According to Nobel and Bestley (2016) a process of observation, discovery, and
recording, using the analysis of the customer feedback to a proposed solution will ensure the
effectiveness of the decisions taken towards achieving the best outcome for a defined
problem.

Figure 17: Design Circle modified from Nobel and Bestley (2006).

Furthermore, Cook (2005) developed a structured methodological framework for designing
products that respond effectively to a client’s brief. Within this framework, design thinking is
proposed based on an outlined step-by-step design process (Nobel & Bestley, 2016). Cooke’s
design process methodology unfolds along four stages: Definition; Divergence;
Transformation and Convergence:
Stage 1- Definition- identification of the target audience and clear definition of the design
problem. The defined problem represents the starting point but also sets the objectives for the
project and acts as a uniting thread throughout.
Stage 2- Divergence- a detailed description of the context within which the intended project
will function, as well as the analysis of all visual material that is already present in the same
visual take place. The appropriate visual language of the project, relevant to the target
audience is derived at this stage.
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Stage 3- Transformation- represents the prototyping stage of the process. A range of
potential solutions is developed and tested in order to gather feedback on a set of desired
predefined criteria.
Stage 4- Convergence- the production of the final design at full scale as well as its
implementation in the real-life context takes place. The measurement of the effectiveness of
the chosen solution within the intended environment takes place in order to gather
information into how the design can be further improved.
Rather than being independent areas of inquiry, all stages in the design process are to be
regarded as interdependent logical consequences of each other (Nobel & Bestley, 2016). Each
stage informs the decisions taken at the following stages, as well as the evolution of the entire
design project.
2.5.5 Product Design
When employing a mass customisation strategy, as it will be part of the suggested PSS, the
apparel design team has to make sure that certain aspects of the garments are designed to
enable the customisation of the garments in-store according to the customers' demands.
Product design for sustainability
Design and development is a key function in the transition towards a more sustainable
fashion footprint. Decisions taken at this stage, affect the entire product value chain, from
production to end of life (Pulse, 2018). Sustainable fashion studies (Chapman & Gant, 2007;
Black, 2008; Rissanen, 2011), bring to light a number of design strategies that can be used to
reduce textile waste at the manufacturing stage but also along a garment’s lifecycle and end
of use. Moreover, a shift in design thinking is explored, a transition from conventional
product thinking to systems and lifecycle thinking in design practice is necessary to sustain a
scalable shift towards a more sustainable fashion (Gwilt & Rissanen, 2011).
Closed loop fashion systems
The fashion industry still functions on a predominantly linear business model (Pulse of
Fashion, 2018; McArthur, 2017). Resources are extracted and used to manufacture garments
that after a short period of use end up in landfills (McDonald & Braungart, 2002; McArthur,
2017). This cradle-to-grave model (McDonald & Braungart, 2002) generates a number of
environmental impacts: increased energy and water consumption, chemical pollution, CO2
emissions, as well as large volumes of textile waste (Allwood, Ellebæk, Laursen, de
Rodríguez & Bocken, 2006). According to a report by Allwood et al. (2006) on average in
UK 30kg of textiles are discarded per year. Current design practices are focused on
short-term use product design, as soon as the garment reaches the consumer it no longer
represents a designer’s responsibility (Black, 2008; Gwilt & Rissanen, 2011). In contrast, a
closed loop fashion system is based on lifecycle thinking, whereby a design brief includes a
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concern for product end-of-life from the onset. Products are designed, and novel collection
and recycling systems are invented that enable the reuse and recycling of post-consumer
textiles (Gwilt & Rissanen, 2011; Boston Consulting Group & Global Fashion Agenda,
2018). According to the Pulse of the Fashion Industry (2018) report, the transition from a
linear to a closed loop fashion system ranks high on the sustainable development agenda, a
transition mediated by the industry as a whole, from fashion executives to regulators and
nongovernmental organisations. Four activities guide the line of action: training designers in
designing for durability, disassembly and recycling; influencing consumer behavior towards
caring and repairing their garments; facilitate textile recycling by investing in technologies
and more efficient garment collection schemes as well as increasing the reuse of
pre-consumer waste in form of leftovers from fabric and garment production (Boston
Consulting Group & Global Fashion Agenda, 2018). Although the report acknowledges that
the reuse of post-consumer waste holds more significant opportunities, it did not make into
the list of four as of yet.
Sustainable material mix
Reducing the harmful effects of existing fibers and developing innovative, sustainable textiles
is currently a number one priority among textile companies (Boston Consulting Group &
Global Fashion Agenda, 2018). Transitioning from conventional to organic cotton only
results in a number of benefits such as significant reduction in energy consumption; a
reduction the contribution towards the global warming by almost 50% as well as a reduction
in land and water acidification and blue water consumption (Boston Consulting Group &
Global Fashion Agenda, 2018). Moreover, garments can be designed with an extended
lifecycle mindset from the very beginning by using high-performance materials that
maximize a garment’s durability and up-cyclability, as well as material selections intended
explicitly towards exploring the aesthetic potential of aging materials (Gwilt & Rissanen,
2011).
Incremental design - design for cyclability
Designing for recycling and upcycling from the outset enables reintroduction into the textile
loop of products and materials that for one or many reasons have lost the initial value
embedded in them, thus enabling and sustaining a closed loop textile system (TED, 2018).
Designing for cyclability is an example of lifecycle design thinking. The end life of the
product is considered at the design stage, whereby products are designed for implementation
of end of life strategies such as upcycling, design for disassembly and design for mono
materiality (TED, 2018). In contrast to recycling, a practice that results in material
downgrading, through strategies such as up-cycling the landfill stage of a product’s lifecycle
is postponed by further enhancing the value of the garment through design. As Murray states,
up-cycling represents "not merely conserving the resources that went into the production of
particular materials but adding to the value embodied in them by the application of
knowledge in the course of their recirculation" (2002, p.27). Decorative techniques such as
printing and embroidery are currently being employed as design practices that add value to
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the garments which aesthetic appeal was damaged in time (Gwilt & Rissanen, 2011).
Furthermore, Rissanen introduced the concept of “designing endurance” ( 2011, p.127).
Embedding the potential for future value adding practices such as repair, alteration, and
customisation into the design of the garment at the outset is explored. Practical solutions that
sustain this thinking are proposed by Rissanen (2011).
Emotionally durable design - design to reduce the need to consume
Research on consumer behavior underpins the idea that consumption is fueled by a constant
need to fill a gap (Bocock, 1993). There is a constant emotional desire to possess something
that one does not own yet in the hopes to bring into balance one’s current state and one’s
desired one. Moreover, there is an emotional need to keep up with the societal dynamics, be
up to date by continuously upgrading oneself, hence the increasingly short-term relations
between consumers and their possessions. New purchased garments become quickly obsolete,
failing to address the constant need for novelty (Chapman, 2014). Research describes this as
psychological obsolescence, whereby old garments fail to support and reflect one’s
continually updating self-image (Fletcher, 2012; Chapman, 2014).
The results of the “International Fashion Consumption Survey” by Greenpeace supports this
as the survey showed that one third of their combined European and Asian survey sample
admitted to feeling empty, not belonging, bored or lost when not shopping for new purchases
as much as up to two hours daily (Wahnbäck & Rohloff, 2017). This makes it even more
clear that consumers are no longer shopping because of a true need for new garments but
rather because they are longing for excitement, satisfaction and confidence in front of others
as part of personal fulfillment. But Wahnbäck and Rohloff (2017) point out that the
excitement over a new purchase only provides a temporary fix, with respondents admitting
that their shopping buzz often lasts less than a day. Moreover, around half of the survey
respondents felt guilty about their shopping habits post purchase, which often leads to
behaviors such as hiding their purchases from others for fear of negative reactions or the
possible accusations of wasting money. “Shoppers seem to be contradictory beings: they
crave recognition and self esteem, but don’t want to be judged for their purchases or for how
much they spend.”(Wahnbäck & Rohloff, 2017, p.5)
The concept of emotional design by Chapman describes an approach to designing products
with an end goal to “create a deeper, more sustainable bond between people and their
material things” (2014, p.79). Emotional design as a design framework addresses the need to
support through design a longer lasting relationship between the product and consumer
(Chapman, 2005; TED, 2018). In Emotionally durable design objects, experiences and
empathy Chapman (2005) describes the theory of consumer interaction with designed objects
proposed by Donald Norman, a theory that is based on the findings that position emotions as
inseparable part of human cognition, a subconscious element that accompanies all human
interactions. According to Norman, there are three design elements to the consumer-object
interaction. Visceral design relates to the perception of the physical appearance of the object.
60

Usability of the product concerns relates to the behavior design element, further it is a
reflexive design that concerns itself with how well a product aligns with a customer’s
self-image (Chapman, 2005).
Within this framework, Chapman (2005) advances yet an additional role a designer needs to
embrace, one that presents the customers with products that trigger an emotional response at
the onset, but also contribute towards a continuous emotional stimulation, prolonging thus the
use life-cycle of the product. Chapman (2014) describes a few characteristics of emotionally
durable fashion. An important emphasis is made on product materiality, essentially to support
product adaptability and longevity, characteristics at the core of emotionally durable design,
materials “need to age and grow old gracefully” (Chapman, 2014, p.79). Emotionally
durable design requires a low level of skill to allow for repairs and position itself outside of
the trend to support its timelessness. Interestingly, Chapman further describes jeans as a
product that encompasses a few characteristics of emotional design. “Take denim jeans, for
example: you have a close relationship with your jeans. Your jeans are like a second skin,
worn and molded and torn by your everyday experiences. Purchased like blank canvases,
jeans are worked on, sculpted and personified over time” ( 2014, p.79).
All humans to a higher or lower degree need to satisfy in themselves an urge to create.
Chapman (2013) and Fletcher (2011) look at customisation and the DIY culture as practices
that enable customers to become active participants in the creation of fashion. These
strategies of co-creation contribute towards more personal and social experience fueled
consumption acts. Each product that results from an act of co-creation holds a personality
stamp of its co-producer, thus enriching an object with a more profound sense of personal
meaning and a stronger consumer-object connection (Chapman, 2013). A WGSN report
describes a growth dynamic of the craft retailing with a decreasing average age of the craft
consumers (Chiquoine, 2018). Data from the Association For Creative Industries shows that
the average craft consumer is now between 18 and 34 years of age (Chiquoine, 2018). Young
consumers are drawn towards more emotionally and community engaging experiences
enabled by the DIY activities (Chiquoine, 2018). Although the importance of online,
especially social media for the dissemination of the practice and community strengthening
cannot be neglected, growth of the physical retail footprint can be achieved, since bringing
the DIY and craft experiences offline will potentially create more emotionally engaging, and
social spaces within brick and mortar stores (Chiquoine, 2018).
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3. Methodology
The following chapter aims to provide the reader with a detailed description of the methods
employed over the course of this thesis. This is done to give the reader a better idea of how
the research was conducted, leading to the results which serve as the foundation for the
discussion and conclusion chapter.

3.1 Research Approach and Procedure
In order to be able to fulfill its purpose, the research for the project of this paper will rely on
abductive reasoning through systematic combining, consequently, utilising a mixed method
approach. According to Tashakkori and Teddlie (2003), a mixed method approach can be
defined as the use of both qualitative and quantitative data collection methods and analysis in
a single project. Moreover, Bryman and Bell (2015) draw attention to the fact that when a
research project entails multiple stages, quantitative and qualitative research methods might
be more suitable than just one single method. The authors further explain that by combining
quantitative and qualitative research it becomes possible to examine different aspects and
facets of the subject that is studied and the combination has the possibility to produce greater
understanding and insights, which might not be possible to generate using only one research
strategy. Kovács and Spens (2005) add that by only using one type of research method on a
diverse research area the researchers might end up with biased results and a lack of
understanding of the real problem.
Dubois and Gadde (2002) define systematic combining as using an abductive approach to
discover new things, as well as variables and other relationships through a process during
which theoretical framework, empirical fieldwork, and case analysis evolve simultaneously.
Systematic combining calls for nonlinear research processes where the researchers are
required to go back and forth from one type of research activity to another and match
empirical observations with theory to be able to expand their understanding of both the theory
and the empirical phenomena (Freytag & Young, 2018). The ultimate objective of systematic
combing can be described as “matching theory and reality” (Dubois & Gadde, 2002, p.556).
The process is made up of four elements: the framework, the empirical world, the theory as
well as the case. Additionally, to these building blocks, a matching and direction/redirection
process is added in which the going back and forth between framework, data sources, and
analysis occurs (Freytag & Young, 2018). Dubois and Gadde (2002) systematic combining
begins with a framework where the researcher explains what theories have been used as a
starting point for the research, Figure 18 depicts the model in question. Since abduction
enables an ongoing review and adjustment, it is possible to revise this framework during the
research process according to results and insight from the empirical observations and data
collection analysis.
62

Figure 18 : Systematic combining process (Dubois & Gadde 2002).

Dubious and Gadde (2002) point out the impact of different sources of data and methods of
data collection can have on the accuracy of the research findings when they reference Yin
(2014) who argues that any finding or conclusions in a case study are much more convincing
and accurate if they are based on several different sources of information. Additionally,
making use of multiple sources of data may contribute to revealing aspects of the research
that was previously unknown to the researcher as well as help to discover new dimensions of
the research problem (Dubois & Gadde, 2002).
The starting point for this papers research is the project brief as well as the Business Model
Canvas outlined in the introduction and from there on three different research methods will
be utilised to bring the re:textile Monki project to life. Firstly, an action research
methodology is employed to develop the mass customisation product design solution, the
in-store PSS with all its specifications and the new employee role required as well as its
product configurator. This is followed by the simultaneous collection of data through
quantitative testing which aims to help to evaluate the feasibility of said PSS from a service
provider perspective and a qualitative customer survey combined with observations to
explore the customer's perspective on the process.
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3.2 Qualitative Research
Two different qualitative methods have been utilised throughout the research of this thesis:
action research and case study research. The following chapter will introduce the reader to
the methodology of both methods as well as bring forward a critical assessment of the chosen
methods with regards to potential downfalls and limitations and how to avoid them.
3.2.1 Action Research
The re:textile and Monki research project overall purpose is to develop and test a new
business model concept where servitization is used to add value to already existing products
in the fashion industry. Consequently, the aim is to develop an in-store PSS employing mass
customisation making use of the fast direct to garment printing process enabled by the
Brother GTX printer and then study this PSS´s performance from a service provider as well
as customer perspective. The product design solution, the blueprint of the PSS, and the
product configurator, as well as, the new role of the employee as co-creation facilitator are all
determined by action research. By choosing action research this project aspires to contribute
both to the practical concerns of an organisation (in this case Monki and re:textile) and to the
goals of science (Gummesson, 2000). Further, according to Näslund, Kale and Paulraj (2010)
action research qualifies as a valid methodology of research since it not only draws from
existing research to support and facilitate the change of the process in an organisation but its
results also contributes to the existing knowledge of a field.
Methodology
Larsson (2012) points out when referencing McNiff and Whitehead (2002) that action
research, which as previously mentioned will be employed to develop several aspects of the
in-store PSS, has similarities with systemic combining in the sense that the same iterative
process of theory matching with real-life observation can also be found in the description of
the action research methodology. Concepts are developed and tested in an iterative process
called action-reflection cycles, where the processes of planning, acting, observing, and
reflecting follow each other as successive loops. McNiff and Whitehead (2010) suggest the
following eight steps for the action researcher to take in the Plan, Observe, Act and Reflect
-loop seen in Figure 19:
1. Review current processes
2. Identify what needs to improve
3. Imagine a way forward
4. Try it out

5. Take stock of what happened
6. Monitor the action by gathering data to
show what is happening
7. Evaluate progresses
8. Modify plan and continue with action
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Figure 19: Action reflection cycle (McNiff & Whitehead 2010).

To ensure an as high as possible academic level the results of any action research project
according to Larsson (2011) can be tested using more than one accepted research method, in
the case of this paper with the help of the statistical analysis of the factorial experiments as
well as customer case study survey results and observations.
Criticism and Validation of action research
Criticism of action research, especially applicable to this research project as it will be done in
cooperation with a company, is Näslund, Kale and Paulraj (2006) concern that it resembles a
form of company consulting rather than objective research. However, they also believe the
researchers can encompass this potential weakness through the documentation of each step
involved in the action research process in great detail and by matching the results with
previous theoretical knowledge so that they become theoretically justified. Another point of
criticism is the fact that the researcher has a significant influence on interpretation,
reflections, and analysis of the research processes and results. Thus, the study might not be
free from unacknowledged researcher biases (Näslund, Kale & Paulraj, 2006). Nevertheless,
one has to accept the active involvement of the researcher when pursuing an action research
methodology. Consequently, it can never be entirely objective or free from biases and, in
order to reduce said biases, this project follows Näslund, Kale and Paulraj (2006) suggestion
to let several, in this case, three, researchers collect as well as analyse and interpret the input
and output of the research process. Lastly, McNiff and Whitehead (2010) point out that the
results of action research often require a different form of presentation as only a linguistic
explanation of the studied objects in the form of a classic research report might not be
conclusive enough to a reader. Therefore, the previously mentioned service blueprint will
serve as an additional visualisation and presentation tool that will explain the processes
involved during the developed PSS to the reader and a product configurator mockup will
serve as a visualisation of the system design results.
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Since according to Mcniff and Whitehead (2010), action research aims to make a claim to
knowledge and said claim has to be justified in order not just to be considered as the
researcher's opinions. The authors propose three different methods to validate the results from
action research: self validation, meaning the researchers tests their assumption against others
in the research community, the results can also be validated with the help of a critical
colleague or the gathering of a validation group and lastly academic validation, meaning all
results are tested in the academic society. Winter (1989) further provides a comprehensive
overview of six fundamental principles for validating action research:
1. Reflexive Critique: Winter (1989)
notes that a critique to the research report
ensures that the researcher reflects over
issues and processes to make it clear from
which interpretations, assumptions and
concerns judgments have been made.

must equally be significant as potential
resources for facilitating change.
4. Risk: Winter (1989) points out that risk
is an inevitable part of action research as it
challenges previously established ways of
doing things in the quest for change.

2. Dialectical Critique: Phenomena
studied with the help of action research are
conceptualized in a dialogue. Hence a
dialectical critique is required to
understand the set of relationships between
the phenomenon and its context as well as
between the elements constituting the
phenomenon (Winter, 1989).

5. Plural Structure: Action research
embodies a multiplicity of views. Thus, it
is necessary to encounter problems arising
from different angles (Winter, 1989).
6. Theory, Practice, Transformation:
The author further notes that during the
research process theory informs practice
while practice is used to refine theory in
order to achieve a continuous
transformation.

3. Collaborative Resource: The author
presupposes that each person’s ideas
involved in the action research process

3.2.2 Case Study
To be able to gain a better understanding of how customers interact with, as well as,
experience the PSS where garments are mass customised with the help of a direct to garment
printer in-store and to find out what they think about said new business model adaption, a
case study will be conducted. The case study relates to the overall purpose of this thesis in the
sense that it serves as a way to test the developed product extension service from the
perspective of potential customers. Näslund (2002) points out that case studies have
similarities with action research in the sense that both methods can be considered to be
qualitative by the positivists as developed by Yin (2014). According to Bryman and Bell
(2015) case studies can be distinguished from other research designs through their focus on
one bounded situation in its real-world context with an emphasis on intensive examination of
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the setting from a holistic perspective. Case studies are a preferred research method when
examining contemporary events but when the relevant behavior cannot be manipulated, and
their two primary sources of evidence are usually the direct observations by the researchers of
the events studied and interviews or surveys with the persons involved in the events (Yin,
2014). The goal of conducting a case study thus should be to concentrate on the uniqueness
of the case studied to develop a deep understanding of its complexity. Case studies are often
associated with qualitative research as they favor qualitative methods such as previously
mentioned participant observations. However such qualitative research strategies will be
enhanced for the case study of this paper with quantitative methods in order to generate
findings that will help to gain insights in the phenomenon studied from multiple perspectives
and aim to strengthen the findings (Bryman & Bell, 2015). Using the combined method the
aim is to find answers to how, as well as why, in regards to customer experience as well as
aiding in fulfilling the purpose of this thesis by establishing the feasibility of the PSS.
Methodology
At its basics, the case study method entails a detailed, as well as intensive, analysis of a single
case and is concerned with the complexity and the nature of the case in question (Bryman &
Bell, 2015). According to Yin (2018) the research design of a case study should constitute of
five essential steps:
1. Case study question: The initial task
can be described as clarifying precisely the
nature of the studies, questions as well as
the substance of the questions, derived
from literature, previous studies or
fieldwork (Yin, 2018).

collection as well as to tighten the
connection between the case and research
questions.
4. Linking data to propositions: Yin (2018)
explains that this analysis requires a
combination or assembling of the case
study so it directly reflects the propositions
of the study. Analytic techniques for this
include for example pattern matching,
logic models or explanation building.

2. Study propositions: According to Yin
(2018) each proposition should direct
attention to something that will be
examined closer in the scope of the study.
Explorative case studies, on the other
hand, should formulate a purpose as well
as criteria that it can be judged by.

5. Criteria for interpreting the findings:
Identifying and addressing rival
explanations for case study findings
strengthens results. That is why it is
important to anticipate and enumerate
potential rivals at the case study research
design phase (Yin, 2018).

3. The case: The author recommends that
during this step, the case that will be
studied is defined and bounded, the latter
is done to determine the scope of the data
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Criticism and validation of case studies
One of the most significant points of criticism and concern around case study research is its
external validity or generalizability raising questions such as can the results of one single
case be representative enough to be applied to other cases? Bryman and Bell´s (2015)
answer to such questions is that they simply cannot, as it is not possible to identify a typical
case that represents a large number of similar cases. The authors further suggest that in case
study research particularization rather than generalization constitutes the mean strength of the
method. Yin (2018) on the other hand defends the position that the case study method does
lead to the building of theories applicable in the real world. Moreover, he suggests a
distinction between different cases to address the issue of external validity better. He
describes five cases including the critical case, the unique case, the representative case, the
longitudinal case and the revelatory case. The latter describes the case type chosen for this
research and is defined by Yin (2018) as the opportunity for a researcher to observe and
analyse a phenomenon previously inaccessible to scientific investigation. The re:textile and
Monki project qualifies as such a case since a PSS employing mass customisation in the
context of a fast fashion brand has not yet been studied to our knowledge. Another critique of
case studies according to Yin (2014) is that due to vague methodological guidelines there is
an absence of systematic procedures for case study research. As the previous section
describes, Yin (2018) himself has addressed this issue by creating a methodological guideline
for the design of a case study. Lastly, another point of criticism arises from the question of
the researcher's objectivity leading to biased results. Flyvbjerg (2006) suggest that this is a
misunderstanding since case studies do not contain a higher bias towards verification than
other methods of inquiry, and he goes on to explain that on the contrary, previous experience
indicates that the case study methodology contains a greater bias toward falsification of
preconceived notions than towards that of verification. The quality, and consequently the
validity, of case study research and its result, is tested in a similar fashion to action research.
Even though Yin´s (2018) criteria for testing the quality of a case study are more specific
than that of McNiff and Whitehead (2016) as well as addresses explicitly, unlike Winter
(1989), the three different types of validity as well as reliability to judge the quality of a case
study:
1. Construct validity: According to
Winter (1989) requires the researcher to
identify the correct operational measures
for the concepts being studied.

believed to lead to other conditions
(Winter, 1989).
3. External validity: The author describes
how the researcher has to clarify to what
extent the findings can be generalised or
not.

2. Internal validity: Only applicable to
explanatory or causal studies where the
researcher seeks to establish a causal
relationship whereby certain conditions are

4. Reliability: Requires the researcher to
demonstrate that the operations of the case
study such as its data collection can be
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repeated with the same results (Winter,
1989).

3.3 Quantitative Research
In addition to the already introduced qualitative methods, the researchers made use of a
quantitative research method in the form of an experimental research design to fulfill the
purpose. This was done to be able to establish whether a new business model utilising direct
to garment printing to mass customise jeans in-store could be implemented in a retail setting.
This chapter outlines the experimental research design methodology as well as critically
assesses the chosen method for its validity.
3.3.1 Experimental Research Design
Whenever a new business model idea is developed, one of the most crucial factors deciding if
said new business model will ever be implemented depends on whether or not the idea can be
profitable to its stakeholders (Haaker, Bouwman, Janssen & Reuver, 2017). Additionally,
exactly for this reason the Business Model Canvas also includes a building block called cost
structure. While, in the case of this project, the aim for the proposed business model is not
necessarily to generate direct monetary profits from the customisation of garments but, said
added service instead focuses on increasing the brand equity of Monki. This is hoped to be
achieved by enhancing the retail shopping experience for customers as well as strengthening
the brand community. Nevertheless, the costs involved in the process still need to be
evaluated. An additional aspect mentioned by Haaker et al. (2017), profoundly influencing
the viability of a new business model, therefore, again deciding over its implementation and
whether it can be deployed in practice, is the factor of execution time. Shostak (1984) also
points out that services especially are incredibly time-dependent, as it is not only a significant
cost determinant but also since the customers’ assessment of the quality of service is heavily
dependent on acceptable execution time.
To get one step closer to fulfilling the purpose of this thesis (testing whether the developed
PSS using a direct to garment printer to customise jeans in-store could be a functional
business model) an experimental research design collecting quantitative data through a series
of factorial experiments in the re:textile lab was conducted. The main aim of the experiments
is to gain a better understanding of the costs and the time involved in the customisation
process. According to Bryman and Bell (2015), the aim of experimental research can be
described as manipulating an independent variable and then examining the effect of this
manipulation on a dependent variable. Through this manipulation of the independent
variable, experimental research has the potential to allow the researcher to identify the cause
and effect between variables. The type of experimental research design that will be used can
be described as a factorial experiment. According to the “International Encyclopedia of
Statistical Science” (2011) it is defined as a statistically designed experiment in which several
69

factors and independent variables (in the case of this project the amount of color used to print
an artwork as well as color of the garment that it is printed on) are applied to each
experimental unit, and each factor is applied at two or more levels. There will be three levels
for each factor in the experiments of this study, with the first one referring to the amount of
ink used (low, medium and high) and the second one referring to dark, medium and light
color of the garments. The effects of the different factors on the response or dependent
variable, defined by the researchers in this study as time and cost, can be described as the
change in the average response between two experimental conditions (Blagoeva, 2011).
Additionally, the main effect is characterized by the effect of one of the defined independent
variables on the dependent variable, ignoring the effects of all other independent variables.
Moreover, the difference in the effects of factors at different levels of other factors represents
the interaction between factors. Consequently, Blagoeva (2011) points out that the
researchers will be able to estimate the effect of each factor, independently of the others, and
the effect of the interaction of two or more factors with the help of factorial experiments.
Methodology
The experimental design process is one of the most crucial steps when carrying out any type
of experiments as only well-designed experiments will deliver excellent results (Gottschalk,
Libra & Saupe, 2010). To perform an experiment, several steps have to be taken, and they
have certain similarities with the same necessary steps proposed by Yin (2018) that must be
performed for a case study, as illustrated previously. Gottschalk, Libra & Saupe (2010)
describe the starting point of developing an experimental method as a general
problem-solving approach. Furthermore, any investigation, according to Hinkelan (2014),
begins with the formulation of a research idea based on an identified problem in the context
of a particular subject matter area and Wohlin, Regnell, Ohlsson Höst and Runeson (2012)
propose five additional steps to follow:
1. Scoping: At this point of the process the
hypothesis or research questions are stated
clearly as well as the objective and goals
of the experiment defined. In order to be
able to truly capture the scope, a
framework consisting of the following
constituents is proposed: Object of study
(what is studied?), Purpose (what is the
intention?), Quality focus (which effect is
studied?), Perspective (whose view?), and
Context (where is the study conducted?)
(Wohlin et al., 2012).

the context of the experiment in detail as
well as variables, both independent and
dependent variables. Furthermore, the
experiment is designed including choosing
a suitable experimental design, all of this
is done to ensure that the results from the
experiment turn out to be useful.
3. Operation: The authors explain that
this step consists of three sub steps that
need to be taken, preparation of everything
needed and included in the experiment,
execution of the experiment and collecting
of the data according to plan and data
validation where the researcher has to

2. Planning: According to Wohlin et al.
(2012) this step of the process determines
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make sure that the actual collected data is
correct and provide a valid picture of the
experiment.

Further, the hypothesis can be confirmed
or rejected (Wohlin et al., 2012).
5. Presentation and package: The last
activity according to Wohlin et al. (2012)
is concerned with presenting and
packaging of the findings, including
documentation of the results, through for
example a research paper for publication.

4. Analysis and interpretation: The data
collected during operation provide the
input for this step, meaning the data can
now be analysed and interpreted with the
help of for example descriptive statistics.

Criticism and validation of experimental research design
Most criticism towards the experimental research method, as well as threats to its validity,
described by Bryman and Bell (2015) revolve around the human test subjects of a study. The
criticism includes issues that could arise and affect the findings, such as their maturation,
mortality, poor or bias selection of experiment subjects by the researchers as well as multiple
treatment interference and interaction effects of testing. Since the experimental research
presented in this thesis does not include any human test subject, all of these issues can be
neglected. This leaves one of the main points of criticism and concerns, in regards to
experimental research design executed in a laboratory-like setting, which is that the aspect of
the external validity likely is challenging to establish (Bryman & Bell, 2015). The fact that
findings are generated in a controlled laboratory setting and may differ from the ones in a less
controlled, real-world context makes the results of a study difficult to generalise.
Nevertheless, the laboratory methodology can provide important insights to gain a better
understanding of how specific variables affect behaviors or processes, and thus identify
general principles (Bryman & Bell, 2015).
In the case of this thesis, this means that the researchers can gain a better understanding of the
costs as well as the time involved in the mass customisation process when using a direct to
garment printer, as well as the variables that affect them. Doing so in a laboratory setting is
practical and saves the project not only time and money but is also hoped to bring to light
whether implementing the direct to garment printer in a real-life setting is feasible. In this
case, a retail store is the next step, and the testing could help to evaluate if the business model
built around said mass customisation tool is the right path. Additionally, it is believed that
exact, fine measurements of the effects of the independent variable on the dependent variable
will be possible under controlled conditions, where no additional variable such as the
customer influences the results.
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3.4 Summary of Methods
Table 3 presents a summary of all methods used during the course of this thesis, all selected
on the basis of their ability to fulfil the purpose of this paper.
Table 3: Summary of methods utilised in the thesis.

Scope

Purpose

Main method

Design for a PSS
employing mass
customisation with
the help of a
designer and a
product configurator

Describe the
development of
re:textile and Monki
mass customisation
product solution, it’s
PSS, the new
employee role and
product
configurator.

Action research with The re:textile and
the support of PSS
Monki project.
blueprinting and
user interface
design.

Overview of costs
and time involved in
the customisation
process

Describe the process
performance,
system efficiency of
the developed PSS
and how different
variables influence
execution time and
print costs.

Experimental
research/
Factorial
experiments.

The customer
experience

Describe how
Case study research
customers feel about /Observations/
Surveys.
the customisation
process as well as
their satisfaction
with the experience,
product choice and
whether the PSS
holds the potential to
prolong garments
life cycles.
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Empirical
sources

90 customisation
process experiments.

The re:textile and
Monki shop
mock-up. 40 survey
responses.

4. Research Process
The re:textile and Monki project started at the end of 2017 with the generating of different
ideas to turn the project brief into additional offering on top of Monki’s already existing
business model. The first testing on the actual printer employed in the project started in
February 2018. From March 2018 on, the developed PSS was analysed from two different
perspectives, the service provider perspective as well as the customer perspective. The
experimental research took place at the beginning of April 2018, and the customer case study
was conducted during the Textile Centers Fashion days from the 30/05 - 2/06 2018. Figure 20
serves to explain when each of the phases of the project took place and how they merged to
fulfill the research purpose. The following section outlines the steps undertaken during each
of the three research methods, as well as their research questions, means of data collection,
results, analysis, and conclusion as well as also addressing the validity of the results.

Figure 20: The three phases of the research process.

4.1 Action Research Concept and Development
Following the systematic combining approach of this thesis, the first step of the development
of the PSS employing mass customisation was to identify research in literature and build
frameworks in relation to the concepts and ideas mentioned in the initial project brief and
Business Model Canvas. The concepts included the setup of the PSS in-store, the
development of requirements for an employe that address the changed role of the store
assistant to facilitate the co-design process, as well as the sustainable design specifications for
the mass customisation process and the development of a product configurator. Those
concept frameworks were then followed by two observe and act-phases, one during the
experimental research study and one during the customer case study, were the ideas were
tested from a service provider as well as from a customer perspective, serving as a reality
check on what was working and what was not. Any problems or issues that arose during
those tests went back into the cycle to be then reflected over further, in order to find a
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solution. This was continued until a working solution for all concepts was developed so that
ideas, theories as well as the reality of all different concepts were close enough to come
together to construct a functional in-store service innovation. The following chapters outline
the frameworks for each of the concepts as well as highlight the reflections, observations and
actions undertaken during each of the concept development processes.
4.1.1 Validity and Reliability of Action Research Results
The internal validity of the action research study can be considered high as its results, the
developed concepts (the PSS, the product configurator, the PSS set up, the co-creation
employee role and the product design solution), were trial tested and improved until the
outcome was deemed as successful. The external validity of the study, on the other hand, is
harder to establish since the product extension service has only been tested in the re:textile
laboratory under confined conditions, thus controlling the circumstances which differ to the
setting one would find in a real-life store. Thus, it is hard to judge whether or not the results
of the study can be generalised to other environments and whether the concepts would prove
to be functional in a real-life context. However, it is believed that the gathered insights from
the development of the four stages can be shared with different companies and serve as a
solid foundation in order to understand what is required to implement this type of
servitization offering. In order to improve the reliability of the study, the developed concepts
were analysed as previously described with two different methods, one qualitative and one
quantitative and additional forms of result representation were utilised such as a PSS
blueprint and a product configurator mockup.
4.1.2 Sustainable Design for Mass Customisation
The approach to mass customisation adapted in our thesis can be considered a mix of
cosmetic and collaborative customising (Gilmore & Pine, 1997) allowing customers to
participate in the design stage assisted by the expertise of a designer and explore all the
different print design options made available to them through the mass customisation process.
More specifically, the approach used when addressing the Monki project could be considered
cosmetic, and the form in which it is deployed is collaborative. Especially, collaborative
customisation is hoped to address one fundamental feature that is unique to humans, namely
creativity (Tseng & Piller, 2003). Nevertheless, customers will still be bound by the
predetermined print options presented to them by the designer in the form of a product
configurator. This means, that Monki will still be able to decisively influence every
customer's decision making processes by determining which aspects of the product range can
be customised and which ones are given, framing the print choice options, as well as
navigating them through the choices with the help of the designer (Wind & Rangaswamy,
2001). Thus the researchers argue that the mass customisation approach conducted is a mixed
approach. By letting the customer take part in the design stage, the project desires to make the
garments more emotionally durable, thus follow Jonathan Chapman (2005) suggestion to
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design garments for dependency where the customer becomes emotionally attached to the
garment he/she owns. Considering that, consumption and waste can be minimized when
owners become reluctant to dispose of prized possessions, this can be accomplished
according to Luchs, Swan and Creusen (2016) if emotions to a product are durable, and
empathy for the product is sustained from the point of purchase through continued delight. It
is worth noting at this point that the participation in the design stage that is offered to the
customers should be described as a second or added design stage, as opposed to the first
where the garment is originally created at the company’s design studio. The following section
describes a proposed mass customisation product solution for Monki that also reflects
sustainable thinking, elaborating on the reflections observations and actions are taken that
lead to the final product as well as design options. It aims at answering the following research
question:
How does product design for mass customisation reflect the design for sustainability
thinking?
This relates to the overall purpose of this thesis in the sense that the product solution that is
proposed here serves as the start and the foundation of the development of a PSS where with
the help of a direct to garment printer clothing is mass customised in-store.
Framework
Denim represents Monki’s core product offering. It includes jeans, skirts, and jackets in a
number of styles, colors and fit options. In this sense, the idea to use a denim product as a
component of the PSS tested during present study came naturally during the first encounter
with the re:textile project brief. However, it was also of interest for researchers to come up
with a product that would embed as many sustainable design elements as possible, while at
the same time being in line with the capabilities of the PSS and the Brother GTX printer.
Matching the design for sustainability elements with the mass customisation PSS and printer
requirements informed the product choice for this study- 100% cotton jeans. It was further
into the project, after also consulting the research on design for sustainability (DfS),
researchers acknowledged that within the scope of present research designing for mass
customisation became close to synonymous with DfS. We will further elaborate on this idea
and present the DfS elements that support it.
A closed-loop system, as opposed to a linear one focused on short-term use product design,
expresses concern for a product’s end-of-life from the very beginning in the design process
(Gwilt & Rissanen, 2011; Pulse, 2018). Within a closed loop system, mass customisation
becomes a potential solution for increasing the usability of a garment. During the process of
customisation, a closer emotional connection is established between the customer and the
product, a more personal and social experience fuels the act of consumption. Each product
that results from an act of co-creation holds a personality stamp of its co-producer, thus
enriching an object with a deeper sense of personal meaning and a stronger consumer-object
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connection (Chapman, 2013). Considering these aspects, it becomes apparent that in the case
of present research designing a PSS that employs mass customisation implies a life-cycle
design and closed loop thinking, two characteristic elements of DfS strategy, at the onset. The
PSS tested during the present study allows customers to express their creativity by actively
participating in the customisation of jeans by choosing the type of artwork to be printed, a
design strategy that holds potential to increase the usability of the jeans through this
experiential participation and enhanced emotional response (Chapman, 2013; Fletcher, 2011).
Choosing jeans as a product to be customised is also in line with Chapman (2014)
characteristics of products that enable emotionally durable design, through their materiality,
ease of repair and positioning outside of the fleeting trends. Denim represents a durable
material that ages beautifully. Throughout its lifecycle, it changes and adapts, gets
personified by its wearer. Moreover, jeans is a product that is allowed to age, its tear and
wear are results of its wearer’s experience, considered beautifying rather than destructive.
Jeans are often described as timeless products with strong symbolic connotation acquired
through time, the style and fit of jeans might be subject to change by trends, but the desire to
wear jeans will not cease in the near future. The majority of Monki denim range is
manufactured using 100% organic cotton. Research shows that the use of organic cotton
comes with a number of benefits compared to convention cotton, such as a significant
reduction in energy consumption; a reduction the contribution towards the global warming by
almost 50% as well as reduction in land and water acidification and blue water consumption
(Pulse, 2018; Higg Index, 2018). Besides, what was essential for the purpose of the present
research is the intrinsic monomateriality of jeans and use of 100% natural material, since
these material qualities allow for the highest quality of prints, therefore a better end product.
Both the aesthetic quality of prints as well as print longevity, according to Brother (2018), is
linked to the use of 100% natural materials as a printing substrate.
The choice of product attribute for customisation was in this case in line with the incremental
design, or design for durability strategy proposed by Rissanen (2011). Embedding the
potential for future value adding practices such as repair, alteration, and customisation into
the design of the garment at the outset allows for further aesthetic enhancement of products,
through adding yet another layers of value, thereby postponing a product’s landfill stage. The
jeans pockets, in this case, a design element already embedded into the product as fulfilling a
functional role, through a print intervention acquires yet another, aesthetic one. Researchers
believe that this strategy adds an additional level of value to the product by elevating it
aesthetically, while at the same time using a low resource demanding customisation strategy,
such as direct to garment printing. More efficiently so that the artworks to be printed are
chosen by consumers themselves, implying not only an additional level of value but a
personal value for each individual customer.
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Results and discussion of the action-reflection cycle
Over the course of research, the final product solution was arrived at through a few actionreflection cycles. Upon receiving the project brief together with the Business Model Canvas,
it was not immediately clear what product and product elements should be offered to
customers for customisation. The project started with testing denim as a printing substrate.
The primary motivation was that by using 100% cotton a better printing quality could
potentially be achieved as per the GTX-4 Manual instructions (see Appendix 111). After the
first round of testing the material proved to be indeed supporting a good quality of print, but
also the need to build a framework to serve as a base for product design decisions was felt.
The design for sustainability thinking was in line with the project brief at the onset, but after a
more in-depth look into the DfS concepts and strategies, it became clear that it also supports
all product design decisions taken during the project, as well as frames the final product
design idea. The idea to customise the jeans pocket, as seen in the image below in Figure 21,
was arrived at during the second round of experiments, it was felt at this stage that a solution
to frame and justify the artwork and its placement on the product was needed, the solution not
only frames the artwork but supports and enables the design for durability strategy of the
DfS, described previously in the framework.

Figure 21: Second testing stage- the pocket solution.

Further on the final design solution trialed with 40 test subjects in a retail store mockup and
proved successful as seen in Figure 22. Test subjects were very excited and accepting of the
proposed design solution and not a single participant ask, weather the print could be placed
somewhere else on the jeans. Additionally, by limiting the choice of artwork placement to the
jeans pockets only the risk of overwhelming and confusing the test subjects with choices was
successfully minimized. An in-depth description and analysis of how the customers perceived
the proposed design solution can be found in the customer case study chapter.
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Figure 22: Third testing stage - product testing with customers.

4.1.3 The In-Store PSS set up
The type of PSS selected and developed through this research can be described as a
product-oriented product service system (PO PSS), defined by Tukker, Hines and Marin
(2004) as a business concept where product sales, as well as brand value, are maximized
through additional services added to an existing product. For the purpose of this research a
PO PSS is developed around a product extension service where the value of already existing
products is increased by upgrading them with the help of a direct to garment printer. The
positive social, economic, and environmental impacts are deeply rooted within a PO PSS
approach as it forces more attention to the use phase of the product as opposed to the product
design in research and development (Luchs, Swan & Creusen, 2016). A PO PSS, according to
previous research, therefore, has the potential to reduce waste by creating alternative
scenarios of product use (Luchs, Swan & Creusen, 2016), in Monki´s case this is done
through a value-adding service, offering customers the option to customise clothing directly
through garment printing in-store.
The subsequent chapter introduces the reader to the initial framework created for the
development of the in-store PSS set-up concept as well as the various changes and
adjustments that were undertaken during the different action-reflection cycle phases in the
project. With the aim of answering the following research question:
What would the structure of a functional PSS for a in-store mass customisation process using
a direct to garment printer look like?
This relates to the overall purpose of the thesis in a sense, that before any of the researcher's
ideas can be thoroughly tested, it is necessary to establish, as well as, find a way to visualise,
the space in which the service will take place. Including all agents, actions that need to be
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undertaken and user interactions, as well as, touchpoints that are necessary to fulfill the
in-store service proposed in the project brief.
Framework
The initial PSS concept framework including its required design elements that served as a
point of departure for this part of the research, has been built around four steps, based on
identified themes in literature, in this initial phase of project development: information
elicitation, choice navigation with the help of a designer, fast cycle trial and error learning
as well as brand community sharing.
Information elicitation
After entering the store and having being guided to the PSS workspace by a shop assistant,
the potential customer will first login to a software system where she will be answering a
survey style questionnaire regarding her personal preferences on garment aspects such as,
type of garment she is looking for, what fit is prefered, what color is desired, what styles does
she like and what type of print art is she looking to add to her garment. This initial step of
eliciting information on the customer's preferences is vital to the whole service, as it will help
to narrow down the choices´offered to the customer by matching her preferences with the
available Monki assortment. The result of the quiz will serve as the foundation for the
recommendations that are given and the configurator that will be developed in the following
stage. Further, all data will be saved to create a customer profile database, giving a tool to
Monki to forecast the desires of their customers as well as fine tune and keep the assortment
relevant. However, the elicitation process could encounter difficulties in regards to
establishing what the consumer truly desires since in many cases they might not know this
themselves. Other obstacles could be the communication of said desires as well as the
decoding and translation thereof. The more specific and in detail the information elicited need
to be the more difficult the process could be (Gilmore & Pine, 1997). This is why it is
essential to keep all required input short and to the point as well as support customers with
fitting visuals and obtain all information regarding what the customer preferences are by
letting them choose from a menu of framed choice options.
Choice navigation
In the case of this PSS the choice navigation, defined by Salvador, Pablo and Piller (2009) as
the ability to support customers in identifying their own solution while minimizing
complexity as well as the burden of choice, is implemented by the use of in-store personnel in
combination with digital product configurator. However, the use of in-store personnel
helping to alleviate the burden of choice and implement choice navigation suggests the
emergence or development of a new role of the existing in-store shop assistant. The role
requested is a new take on the traditional in-store personnel role or potentially an elaboration
of the designer role, the role is also referred to an expert role in the research of Sanders and
Stappers (2008). Said role would in this PSS case include helping customers discover their
unknown needs and navigate customers by making use of the previously elicited information
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together with face-to-face interaction and real-time personal feedback and provide expert
human taste styling and advice. Thus, the aim in this research is to change the role of the
designer to someone that is present in-store to help customers discover their unknown needs
and assist each customer in exploring and manipulating a digitized representation of the
potential final product. This would lead to a transformation of the typical personnel
relationship, moving away from a standardised sales approach to more of an individualised
advisory one and it will be necessary to create an employer script to be used as a guideline in
order to avoid the pitfalls of failed expected behavior mentioned in Fellesson and
Salomonson (2016). Using a digital tool in the interaction between the client and a shop
assistant in designing a garment, as proposed in the re:textile and Monki project brief can be
considered digital co-design (Peterson, 2016). The store assistant takes on the role of the
facilitator that allows the consumer to indulge in this experience (Sleeswijk, Stappers, Lugt &
Sanders, 2005). This research will adopt Sleeswijk et al. suggestions to pursue service
process during which the store assistant still holds a critical role in the co-design process in
terms of giving form to ideas as well as serves as an expert guide through the design process.
Fast cycle trial and error learning
However, customers, after receiving recommendations and configurations based on the
information provided by them during the information elicitation phase and the choice
navigation of a designer, might not always be ready to make a purchasing decision yet. Many
customers might still be unsure about their actual preferences, or the recommended products,
simply do not to fit either their needs or taste (Salvador, Pablo & Piller, 2009). According to
Wind and Rangaswamy´s (2001) research, this uncertainty is characterized by the lack of
fitting options addressing the unarticulated needs of the customer. Customers thus, are often
unable to express and give information on what exactly they want but will know what they
want when they see it (Wind & Rangaswamy, 2001). Under such circumstances, Salvador,
Pablo and Piller (2009) recommend the use of a design software utilising fast-cycle,
trial-and-error learning embedded into the mass customisation process, helps customers test
the match between their needs and the available options.
Von Hippel (2001) defines such software technology, which allows potential customers to
design a novel product by trial-and-error experimentation as well as delivers simulated
feedback on the potential outcome of their design ideas, as toolkits for user innovation.
According to Gilmore and Pine (1997) allowing each customer to explore and manipulate a
digitized representation of the potential final product is the best way to help them discover
their unknown as well as often unarticulated needs. By enabling customers to interactively
conduct multiple sequential experiments, during which they play around with various design
options, combining colors and materials as well as prints, customers are actually able to see
how one choice influences another as well as how their choices affect the entire look of the
garment (Salvador, Pablo & Piller, 2009). With the help of those activities, customers will
learn more about their preferences iteratively and get simulated feedback on the outcome,
which then should result in an optimised digital representation that satisfies the product
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design needs of the individual customer thus, a higher likelihood of purchase (Von Hippel &
Katz, 2002). Moreover, configuring such digital representation of the garments, also engages
the customer more in-depth into the mass customisation experience, as it gives the customers
the feeling of being part of the design stage (Gilmore & Pine, 1997). According to Salvador,
Pablo and Piller (2009) a fast cycle trial and error learning phase utilising a toolkit for
innovation can significantly minimize the burden of choice and external complexity of the
whole mass customisation process. Given that all of the customer's choices are navigated
through said iterative discovery process, where they can learn more about their own
preferences, while the elicited information is continuously updated and then represented in
the subsequent digital configurations.
Brand community sharing
It is necessary to mention that the social/ brand community integration step described below
will not be implemented and tested within the scope of this research. However, due to its
contribution for value co-creation within the consumer-brand-community triad, it represents a
critical component and especially since the brand in question Monki already has such an
active social brand community the researchers believe it was necessary to touch upon. A
brand community (BC) is “a non-geographically bound community based on a structured set
of social relationships among admirers of a brand” ( Muniz & O’Guinn, 2001, p.412). BC
represents an essential aspect of consumer culture, and an important part of building strong
relationships with a brand stems from the engagement that BC members share with one
another (Muniz & O’Guinn, 2001). Moreover, BC actively participate in the social
construction of the brand (Muniz & O’Guinn, 2001; Schau, Muñiz & Arnould, 2009), thus
helping create brand awareness, consolidate the brand image, and ultimately drive brand
equity (Anselmsson & Bondesson, 2017).
BC is found to be an important information source since members can turn to one another to
receive the necessary information or advice on the brand (Muniz & O’Guinn, 2001). It is
therefore believed that incorporating an option that allows customers to share their designs
with the brand/ social media community to get real-time feedback on their digital prototype
will potentially increase a customer’s satisfaction with their chosen product/ customisation
option. Additionally, it will simplify the decision-making process in case of uncertaintymultiple options can be voted upon by using polls similar to those already existing in
Instagram- therefore drive sales, but moreover create brand awareness and excitement among
community members, thus encouraging other community members to try the service as well.
Practices such as social networking, impression management, and community engagement
represent the building blocks of collective value creation (Schau, Muñiz & Arnould, 2009).
An interactive social process can be created by allowing customers the opportunity to log into
the configurator through their Facebook/ Instagram accounts and get real-time design
inspiration from previous customers and their friends as well as rate/like each other’s designs.
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PSS Blueprint
Additionally, a service blueprint for the proposed PSS was designed, again based on the
re:textile and Monki project brief, business model canvas and themes in literature, to allow
the researchers to establish and thoroughly map out all key user interactions, the role of the
service provider and the touchpoints that will need to be designed in the future phases of the
project. By using the blueprint technique, it is hoped to deepen and further develop the initial
project brief, and the established framework in this first phases of the PSS design to then be
able to analyse it. This PSS blueprint, as seen in Figure 23, is based on Morelli´s (2006)
research suggestions on PSS design. This includes the physical environment of the retail
store. In the pursuance of a more complete graphical description, it will also take Shostack's
(1984) suggestions into account for service blueprinting, including indications of what
happens beyond the line of visibility that separates front office from the back office.
Additionally, information will be added about physical and virtual spaces, front and back
office, characteristics of the agents involved (meaning which functions are automated and
which rely on human actions) as well as space and movement. Further, the figure includes
information about virtual spaces, referring to the product configuration software and
characteristics of all agents including whether an action is performed by a person or a
machine as well as space and movement. An additional icon was added to stand for activities
that are undertaken by the service operator, in this case, the designer, together with the
customer, thus represent the co-creation process. It has to be noted that during this initial
research stage the process for the customisation of new versus used garments has not yet been
differentiated.

Figure 23: Re:textile and Monki project PSS I.
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Following the objective of systematic combining this framework and the PSS blueprint based
on the researchers, ideas, and theories in literature were then matched and reflected over
concerning its feasibility in the real world. This was done on the bases of the previously
proposed action reflection cycles, and the framework was reflected over in terms of problems
that could occur such as loopbacks, bottlenecks and fail points, then a solution or way around
the upcoming problems was planned and tested during the two previously described act
phases in the re:textile laboratory. Once it was observed that the problem was solved the
blueprint was updated accordingly, and if not further reflection over the problem was done
thus, the ideas were thrown back into the cycle. Especially, by developing and updating a
blueprint of the project PSS the thesis made use of the possibility to mock said blueprint up
into an experience prototype service which then was trial-tested from a customer as well as a
service provider perspective in the action phase in ways that gave the researchers concrete
and actionable feedback as suggested by Shostack (1982). Such feedback, on for example
potential fail points was beneficial in order to make modifications during the action phase of
the action reflection cycles as well as helped to validate or reject the ideas during the
observation phase cycle. The iterative journey from the initial PSS idea and framework
matching with reality over its various changes and updates until a point was reached where
all three reality, ideas, and theories were close enough to form a functional PSS that is hoped
to serve as a trial-test blueprint in a Monki store as part of further research later on. While the
whole process was documented only the most notable reflections over problems which were
tested successfully in the action phase and consequently lead to change or transformation of
the PSS are summed up in the next subchapter.
Results and discussion of the action-reflection cycles
While, the initial thought was to present the customer with a product configuration system
that will not only serve as a choice navigation tool for the mass customisation options but
also could help each customer to choose the perfect style, fit and color of jeans, it was
realised after reflecting over potential loopbacks in the PSS that this would lead to problems.
Especially, since the product chosen for this project are jeans, a garment where size and fit, as
well as the comfort of the apparel, are the two most critical evaluative criteria when
purchasing according to the research of Hsu and Burns (2002). It has to be assumed that
many customers after being presented with a pair of jeans through the help of the
configurator will not merely pick said garment off the shelf to get it customised, but instead,
take it to the fitting room to try it on first. This would lead to a loopback, in the sense that the
co-creation process would be interrupted and the mass customisation of the jeans will be
delayed until the customer returns from the fitting room. Consequently, the researchers acted
on those reflections by reducing the product configurator systems to a tool that gives the
customer only recommendations of potential artworks to use on their already chosen garment.
These recommendations will be based on the color the garment they picked as well as
information elicited at the beginning of the process such as art style preferences, e.g., abstract
or art color, e.g., black/white as well as art placement, e.g left pocket and whether or not only
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one artwork is used or two different ones. In order to make the customer aware of the
customisation service, it is proposed that Monki clearly marks which garments are
customisable with the help of a catchy hang tag. This has further implications for the PSS
blueprint in the sense that a differentiation of the service based on whether the customer
brings in their own garments or purchases a new pair of jeans in-store will no longer be
necessary. There are no two different scenarios to be mapped out as the customer journey
starts when a user enters the garment customisation solution space with a pair of jeans in
hand. As previously mentioned the product configurator will mainly focus on assisting the
customers in finding the art customisation option that fits their needs the best and the only
information it requires for an accurate visual digital representation of how the artworks would
look on the garments is the color of the jeans that will be customised. Consequently, the
product configurator process activities remain the same for used as well as new jeans as well.
Furthermore, it was observed by the researchers when presenting the PSS blueprint to the
thesis supervision group that in order to make the service blueprint as clear and
understandable as possible it would be necessary to focus on the mass customisation process
only and exclude all activities that are not related to said process when mapping out the PSS.
Therefore, the focus in the updated PSS blueprint lays on what happens once the customer
enters the garment customisation solution space, this leads to the PSS blueprint II seen in
Figure 24 which also includes the previously outlined changes to the product configurator.

Figure 24: Re:textile and Monki PSS blueprint II.
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The researchers followed Shostack´s (1984) recommendation and reflected over potential fail
points and bottlenecks together to be able to ensure a higher quality service execution.
In the case of this proposed product service system, the term bottleneck relates to Zeithaml,
Bitner and Gremler (2006) definitions and is considered to be the forming of a queue in
which consumers´ waiting time might exceed the standard average execution time of the
service as well as maximum tolerable execution time of the customer. As previously
described Monki’s customers will take an active part in the service operation of the mass
customisation process which according to Fließ and Kleinaltenkamp (2004) causes high
demands in terms of the provider's service process management as a missing or delayed
customer contribution can influence costs, time and the tasks carried out by the service
employee.
If a customer changes their choices too often or is uncertain about his/her own needs and is
not given enough choice navigation support through the designer or the product configurator
this might result in a delay of his/her contribution in the co-creation process as well as a delay
in service delivering. Consequently, this will cause an exceeding of the standard average
execution time of the service and could potentially cause a bottleneck. In order to avoid this
from happening the blueprinted PSS aimed to keep the customer induced activities at a
minimum. Additionally, since meeting customer needs is dependent on each customer's
unique contributions in the co-creation process and particularly dependant on information this
is given by the customer (Fließ & Kleinaltenkamp, 2004) the product configurator will be
utilised as a standardised tool which is supported by a trained employee so that with the help
of both all relevant information can be obtained from the customer. Moreover, both the
product configurator and designer will also function as a way to communicate all required
information appropriately to the customers so they understand where, when and how to
participate in the PSS, as misinformation can once again lead to insufficient customer
contributions, delay of service delivering and a bottleneck.
Fail points for the proposed PSS could be described as any encounters during an activity in
the service process that have a potential to affect on customer satisfaction or quality of the
service (Zeithaml, Bitner & Gremler, 2006). One of the most significant potential fail points
that came to light, during the pilot test runs for the printing experiments, was the fact that
placing the artwork, so that it was centered on the pocket and would cover the only the jean
pocket but not the rest of the jeans was almost impossible to execute accurate manually. This
resulted in various test runs with inaccurate pocket artwork placement and ink spillage on the
surrounding material as seen in Figure 25.
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Figure 25: Examples of incomplete and smudged test pocket prints.

Solving this issue was very important as meeting the quality expectations of the customer in
terms of artwork pocket print can be identified as a critical incident. An incomplete or
misplaced pocket print would most definitely need to be considered a deviation from what
customers expect which then is highly likely to affect the customer's perceptions of the value
of the service as well as directly impact the customer's satisfaction level (Bitner, 1990).
Additionally, extra costs would occur for the service provider as jeans with incomplete,
smudged or misplaced artworks would need to be sold at a lower price, recycled or at worst
discharged. The researchers followed Bitner´s (1990) recommendation and tried to develop
standardised procedures that would help to place the artwork correctly to avoid this fail point.
Different trial runs using tapes and stencils mapping the jeans pocket and protecting its
surroundings as seen in Figure 26 only led to slightly better results in terms of correct artwork
placement and less overspill on the actual jeans. However, the taping of the stencil on the
jeans took too long, the procedure was rather messy due to the ink overspill, required several
pairs of hands and still too often resulted in failed test runs.

Figure 26: Examples of taping and stencil trial runs.

Therefore, it was necessary to purchase an additional piece of equipment for the printer in the
form of a projector which would map out the pocket artwork onto each jeans that were placed
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in the printer indicating the exact place which the artwork later would be printed on. The
designer was then able to adjust the placement of the jeans until the artwork projection would
match the jeans pocket. This significantly reduced the misplacement issues as well as no
more overspill, or use of unnecessary ink was observed. The projector was trial tested before
the customer case study and used throughout said study to make sure the quality of service
was as close as possible to what would be needed to sell it in a Monki store. As was
previously described, during the customer case study the participants were invited to
customise a jeans pocket with the help of a product configurator, the process is aided and
mediated by an assistant/ co-designer. For the purpose of the study, the design of the product
and product configurator allowed customers to manipulate two variables, namely the type of
the artwork to be printed on the pocket, as well as the background color of jeans. Twenty
different artworks and three types of jeans color respectively allowed for a total of 60
different possible combinations.
Again, following Swank´s (2003) recommendation the researchers attempted to get a better
understanding of the standard execution time of the PSS under working conditions and
factors influencing it during the case study testing: For the number of customisation options
offered by the product configurator, the configuration process took between 1-2 minutes. The
total overall configuration time, measured from the moment the participant starts the
configuration process until the chosen print was handed to them was 4 minutes. The longest
total process time observed during the trial was 6 minutes, while the shortest 3 minutes. Out
of the total process time the printing and the fixating of the print, during a steady print flow,
takes between 1.8- 2 minutes, which was observed to be a constant. The configuration time,
on the other hand, is highly variable depending on the participant and took between 1 to 3
minutes. After the first two tests, the printer performed a five minutes maintenance, this was
not a problem during the trial process since there were no participants in the room at that
time, but might be an issue in a real retail setting. A short auto cleaning was performed after
every 15 minutes of idle. Therefore a steady printing flow is required for better service
system times. This better performance was observed when the print flow was constant.
Because of the movement of the printer, and because the projector is attached to the printer,
after approximately 15 prints the calibration quality suffers, the projection is 3 to 4 mm off of
normal, compromising correct print placement and, therefore, the quality of the print.
Overall during the customer case study testing the PSS set up proved to be very functional
and no additional fail points were detected. The only issue that needed some further reflecting
over was the fact that during the busiest times queues would form, as customers were often
faster in choosing their pocket artworks then the printer was in printing pockets. This lead to
customers having to wait some extra time after having completed the design configuration
process. A proposed solution, which could reduce this waiting time could be to introduce a
ticket system were after the design configuration process the customer receives a receipt with
which he can pick up his finished garment later and continue shopping in the store instead of
occupying the printer workspace.
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4.1.4 Facilitating the Co-Creation Process with a Store Assistant
The development for this concept will adopt Sleeswijk et al. (2005) suggestions to pursue
service process during which a store assistant or so-called designer still holds a critical role in
the co-design process in terms of giving form to ideas as well as serves as an expert guide
through the design process. The following segment addresses the co-creation process enabled
by the store assistant thus, introduces the reader to the new role required for a store employee
to take on in order to facilitate said co-creation process as an essential part of the mass
customisation process in the proposed PSS. The overall aim for this segment of action
research was to answer the following research question:
What are the qualifications needed for the new store assistant role in order to implement the
PSS mass customisation in-store?
This relates to the overall purpose of the thesis in a way that it directly contributes to the
development of this project by establishing what skillset, as well as requirements, one of the
key actors involved from the service provider side as part of this new in-store service needs to
be capable of in order to support the customers in fulfilling their active part in the co-creation
process.
Framework
The skillset, as well as the requirements of a retail sales assistant, served as the foundation
and starting point for the development of the new role that is capable of facilitating
co-creation. To fulfill the the job description a sales assistant would need the following skill
set and hold the subsequent qualifications; be a good listener with excellent people skills, be
attentive and readily provide customer service, be verbally communicative with a high energy
level, possess general math skills, hold product knowledge, be dependable (Monster, 2018;
Totaljobs, 2018). All interactions, also consumer to the salesperson follow schedules,
normative behavior that consumers learn over time. These schedules, or scripts, fill functions
such as enabling the customer a seamless experience when sticking to the script and for the
salesperson it holds value as a guide for how to treat the customer according to company
values and procedures. Bartlett (1932) first introduced these scripts, or schemas, in an attempt
to explain the human brains’ cognitive and constructive processes. Most research in this field
in the modern day is based on the work of Bartlett and his theories, even though some
researchers claim that the original work is misunderstood (Iran-Nejad & Winsler, 2000). A
new role for the salesperson is emerging when implementing the process of servitization and
co-creation, and in this context, it refers to the expert role as previously discussed in the
research of Sanders and Stappers (2008). An expert role includes guidance of the consumer
through the decision-making process as well managing the servitization technology, in this
case, the direct to garment printer as well as the product configurator. New employee roles
need new scripts to work effectively, Felleson and Salomonson discuss the importance of said
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scripts in their research of The expected retail customer: Value co-creator, co-producer or
disturbance? (2016). According to Felleson and Salomonson, the discussion must include
whether consumers should and could extend their involvement in the service process. By
discussing this case to case, making sure that the co-creation that is opened up to customers
follow the alignment of supplier systems and processes the customer script reduce uncertainty
(Felleson & Salomonson, 2016) as well as keep up quality and productivity (Bateson, 2002).
The emerging script will focus on the customer interaction and guidance through the mass
customisation process and thus bridge the discrepancies in the existing scripts previously
developed for the traditional role held by the salesperson. Felleson and Salomonson identify
two broad categories of customer expectations, the first relating to what customers do and
this category is called operative expectations covering day to day activities such as a general
understanding of payment methods. The second category covers how the customers should
behave and is referred to as interactive expectations where notions such as socially accepted
behavior come into play. To ensure co-creation between consumer and salesperson to run
smoothly and efficiently there are several aspects to take into consideration. James Cherkoffs
and Johnnie Moores (2006) manifesto serve as the foundation for the following
action-reflection cycle segment.
Results and discussion of the action-reflection cycles
The script needed for the new role will follow the processes of mass customisation described
in the blueprint with a focus on what happens once the customer enters the garment
customisation solution space, utilising the traditional sales assistant script as a base. All the
social interplays that are commonly accepted within the relation of the consumer and the
salesperson serve as the foundation for the script. The script will have added elements of a
stronger presence of the salesperson as he or she will need to act in many roles and on a more
in-depth level as opposed to a traditional script when guiding the customer, much like the
expert role as described by Sanders and Stappers where focus is on guiding the customer
through the decision-making process (2008).
In this thesis project the touch points for success are where the consumer meets the
technology and the salesperson that will guide the consumer through the experience. This
interface of cognitive learning, as well as the technology, serves as the platform for the test
conducted. The research of James Cherkoff and Johnnie Moore (2006) suits well with the
implementations in this thesis since it is all about co-creating value, for the consumers, the
company and by its circular activity, also the environment. The script that was tested during
the customer case study follow the points yes, and.., set the scene, make your customers look
good, play a nd share your secrets, a s suggested by James Cherkoff and Johnnie Moore
(2006). For the points to follow a logical order, they have been arranged to match the process
timeline i.e. the order in which the activities took place during the experiments. Setting the
scene entails preparing the physical room as well as preparing the digital platform that we
guide the consumers through. As mentioned previously, for the co-creation to be of value, the
consumers need to know what they are doing and what limitations/options there are in the
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co-creation process. The factorial experiments, as well as the case study, led to several
technical aspects that needed to be addressed, and also shed light on the technical skill set
that needs to be held by the store assistant. The technical skills and experiences the store
assistant will need to acquire previously to guiding the consumers through the PSS are basic
maintenance knowledge of the printer, the pre-treatment maker, the configurator (henceforth
called the tools). The tools need to be maintained and handled with ease in order for the store
assistant to be able to focus on the consumers’ experience entirely. It is imperative that the
store assistant be comfortable with the tools so that the consumer can be invited into the
printer space as well as part take in the technical processes. It also became apparent during
the pre-testing phase that it is important to be accustomed to, and experienced in, the daily
maintenance and upkeep of the tools to be able to plan the activities in alignment with the
maintenance to ensure the best flow of uninterrupted activity. For example, if the prints are
kept at a reasonably constant flow, the machine runs more smoothly since if left unused for
more than 15 minutes it starts an auto-clean that overrides any customer activity. This
knowledge from experience helped to streamline the process when guiding customers as we
could spread them out to better suit the printer which also relates back to the expert role
(Sanders & Stappers, 2008).
Yes, and… while showing the consumers the configurator they were observed by one
researched as well as notes were taken -on any input they might have had, many were excited
about the offering and asked for few other things at this first initial stage. One input that did
occur was the question of the possibility of bringing in their own design to be printed. Since
this step acknowledges the consumer's input as well as encourages the company to follow suit
and build on the input noted, our suggestion is to involve the consumer also in the print
design process where the really engaged consumer could print their own design. Play comes
next, the consumers were invited into the space and showed the tools after which the store
assistant engaged with the consumer and then gave them some space in order to play with the
configurator and the design options available. The reasoning behind the point play i s that
when something looks like fun, others will join, and this was observed and confirmed during
our case study. The consumer who interacted with the configurator mock-up was often
approached by other consumers wanting to see what was going on. As a reflection from the
observations, the play part holds an even more significant potential with the full configurator
as the immersion as well as interaction is greater than. Make your customers look good
resonates well with the long-term goal of a brand strengthening activity like the one offered
in our case study. The point is that the consumers by association strengthen the brand in a
trustworthy way. Thus it is in the best interest of the sales assistant to guide the consumer
through the choices so that the outcome is satisfactory both for the consumer as well as the
brand. Share your secrets c omes into play towards the end of the PSS, outside the scope of
our research, where creating a platform or forum for the consumers where they can share
their creations and content in order to continue to create value.
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During the customer case study the re:textile lab was dressed up in order to assimilate a retail
setting that consumers would encounter when visiting a Monki store. By greeting and guiding
the participants in the same way, the trial ran smoothly, and the quality of the experience was
kept relatively constant as well as efficient, just as suggested by Bateson (2002) where the
continuity is credited for reducing uncertainty for the consumer. After the selection process,
utilising the configurator, the store assistant showed the participant the direct to garment
printer where the selected design was printed on a loose pocket for the participant to keep.
All the activities performed by the store assistant were constant throughout our testing phase
as well as with all participants, starting with a brief introduction into the technical aspects of
the printer, how to operate the configurator as well as what could be expected and what
options that were possible during the trial runs. Due to the user-friendly nature, as well as
visual clarity, of the configurator, the participants were guided with ease and showed no signs
of being overwhelmed by the burden of choice.
When approached with too many participants at the same time or when the maintenance of
the machine interrupts the flow the risk is that the customer loses interest, this happened once
during the case study and it led to a complete halt of the process. Some participants are not
willing to engage when not presented with a clear timeframe or when asked to wait for
maintenance. This was avoided by the previous mentioned experience based knowledge that
the printer does not need to perform an autoclean when used at a more constant time interval.
The issue of too many participants at the same time could be alleviated by having some
design samples already printed that they could choose from and thus still engage in the
process without having to wait for the printer. Again, a detailed description of the test
subjects opinions on the proposed PSS and behaviours and interactions with the store
assistant during the case study can be found in the customer case study chapter.
4.1.5 User Interface System Design for Mass Customisation
The co-design process, mentioned in the previous section, needs to be mediated by a
configuration aid system that will streamline the interaction between the customer and the
product (Peterson et al., 2011). Briefly, these configuration aid tools need to be intuitive
enough to allow the customer to navigate through the customisation process independently,
but moreover, configured and designed in a way that will reduce the perceived complexity
associated with the process which may lead to process abandonment. The following section
will introduce the readers to the development of a prototype product configurator for the
re:textile and Monki project. Firstly, a framework that underlines all requirements that need
to be considered for developing a successful PC was built based on the literature and the
project brief. Next, two observe-act phases undertaken following the action research
methodology are described whereby the requirements identified in literature were translated
into a project brief that informed the development and testing of a mock-up PC in a real-life
setting. This part of the research aims to answer the following research question:
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How does the design of the product configurator answer to the system design requirements
for implementing a jeans pocket mass customisation process in-store?
This part of the research relates to the overall purpose of the thesis in the sense that it helps
understand through prototype testing what are the elements that need to be considered for
developing a product configurator as a component that supports an in-store PSS employing
mass customisation.
Framework
Within a PSS employing mass customisation a product configurator (PC) acts as a bridge
between the customer and the end product offered by the service provider. With the help of
the PC a customer’s specific needs and preferences are captured and translated into the end
product, thus integrating the customer into a product’s value chain at the earliest stage
(Zipkin, 2001; Frank & Piller, 2002 ). The primary functions of the PC are thus to present the
product configuration options to users, but also help them navigate easily through the whole
process, ensuring in this way a successful co-design experience. A functional, integrated
product configurator is a costly tool to build. Therefore companies are advised to approach its
development with much thought and consideration towards how its functionalities and design
respond to its purpose. When planning the product offer in terms of design and the number of
configurable options presented to customers, a balance between product variety and supplier
capabilities in terms of product fulfillment and productivity (Frank & Piller, 2002), as well as
the burden of choice that the customers might experience during the configuration process
need to be considered. Decisions on the number of configurable design options presented to
customers, as well as the total number of possible design outcomes achieved through the
configuration process, need to be based on these considerations.
The mock-up PC developed for the purpose of this research offers the possibility to customise
one product, the Monki Taiki Jeans with two customisable product attributes: the color of the
jeans and the type of the artwork to be printed on the jeans right pocket. Each attribute offers
a number of configuration options. There are three different colors of jeans available to
choose from, and twenty different printable artworks clustered around four themes of five
artworks each. Therefore, even with an apparently minimal number of customisation options,
a total of 60 different product designs can be configured with the help of the configurator.
Researchers believe that this number offers an optimal variety in terms of product design
while minimizing the perceived product complexity, while also being in alignment with the
capabilities of the tested PSS. Moreover, research shows that the burden of choice can be
reduced when users are enabled to visualise and express their preferences for each
configurable product attribute (Huffman & Kahn, 1998). Therefore, an attribute-based
method of information display is used in the design of the re:textile prototype product
configurator. The product configurator interface is designed to showcase the two
customisable product attributes and the available customisation options, as well as a generous
visualisation window where users can instantaneously visualise the outcome for each
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configuration. The artworks available for customisation are thematically clustered for
structure and ease of choice and visually separated from each other. The interface is designed
in such a way as to reduce the transaction costs that a user might experience during the
customisation process. Costs that may arise through either high levels of uncertainty related
to the process and the product, the cognitive load experienced during the process or the
inability to clearly visualise the final outcome of the co-design process (Huffman & Kahn,
1998; Pine, 2003; Piller et al., 2005). Figure 27 shows the PC interface and its components
described above. Research suggests that during their first interaction with a mass
customisation toolkit, users might benefit from external assistance, such as support offered by
other customers who have previously used the tool (Franke & Schreier, 2008). Community
assistance is especially useful in the development of the initial idea, as well as the evaluation
of the end design stages of the customers self-design process (Franke & Schreier, 2008). In
order to allow for a streamlined configuration experience and increased process satisfaction,
the Monki co-design process will be mediated by a store co-design assistant. The said
employee will ensure that customers are provided with the necessary guidance and support
during the configuration process, both in terms of using the product configurator, but also
giving advice and feedback on aesthetical aspects of the product.

Figure 27: Re:textile and Monki Product Configurator layout showing the product, it’s customisable
attributes and the customisation options.
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Since no research was found on what layout and aesthetic requirements need to be
incorporated into the PC interface, findings that brand identity needs to be consistently
transferred across all consumer touchpoints, from physical in-store branding and
merchandising, to online store design, as well as all consumer communications (Kathman,
2002; Schoenbachler & Gordon, 2002) informed the decisions on what looks should the PC
take. Researchers believe that the design of the PC needs to reflect the visual identity of the
brand in order to contribute towards a seamless brand experience. Therefore, the design of
Monki website served as a starting point for the PC visual design brief. The display of visual
elements, such as menu, logo, and navigation, as well as the interface color mix, white, and
pastel pink, were translated to resemble closely the visual solutions found in the Monki
website. The starting point, the design of Monki website landing page, and the final outcome,
the design of product configurator are shown in Figure 28 and 29.

Figure 28: Monki Website Landing Page (Monki.com, 2018).

Figure 29: Re:textile and Monki Mockup Product Configurator interface.
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Results and discussion of the action-reflection cycles
Nobel and Bestley (2016) Design Circle, a framework similar to the action reflection cycles
informed the development process of the re:textile PC. The Design Circle describes an
incremental approach towards the development of design solutions, whereby the solution to
a defined design problem lies within an iterative process of planning, testing, feedback, and
analysis. According to Nobel and Bestley (2016) a process of observation, discovery, and
recording, using the analysis of the customer feedback to a proposed solution will ensure
the effectiveness of the decisions taken towards achieving the best outcome for a defined
problem. Therefore, in order to be able to test the suggestions found in literature, as well as
answer the proposed research question, a mock-up product configurator was designed.
Since only the aspects of customisation process satisfaction and user interaction with the
PC are of interest for this research, the functionalities of the developed tool were limited
towards only offering those that are necessary to fulfill the purpose of the study. Cook’s
(2005) methodological framework for product design, as seen in Figure 30, was adapted
and used for the development of the configurator.

Figure 30: Product Configurator design process adapted from Cook (2005).
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During the first stage, a framework pertaining the attributes and functions of the PC was
formulated from literature and was used by researchers to formulate a project brief that would
set the initial guidelines for the development of the PC in such a way as to support the
capabilities of the product and the PSS developed and tested during present research. A
detailed sketch of the PC was sent to the programmer that helped build the prototype PC. The
sketch included detailed information about the layout, the product, its customisable attributes
as well as the display of thereof. Along with the sketch, which can be seen in Figure 31, all
visual materials, product images, selected artworks, as well as interface design guidelines
were sent as well. Following the sketch and design brief, the first draft of the PC was
received and reflected upon by the researches. A few modifications to the interface were
made. The borders around the visualisation window and bottom display of customisation
artworks were removed, and color was used instead to separate the two. This new minimal
visual solution proved to be a better match with the design of the Monki website without
compromising the usability of the tool.
The artwork categories were clustered in a more subtle way using a slightly bigger
delimitation space, a small text with the name of the category was added at the bottom, this
again proved to be in line with the overall minimal look of the configurator, but effective
communication wise. A small interaction was added to the visualisation space, allowing users
to tap and zoom into the image for better visualisation. Moreover, each customisable artwork
option was now presented in the shape of a pocket. It is believed that this small design
solution added more dynamic and playfulness to the interface aligning it better with the
Monki brand identity. These actions were taken during the second stage of the development
process and resulted in the final design of the configurator. This design was consequently
tested with customers during stage three of the process adapted from Cook (2005).
After a brief introduction, the customers navigated the configurator with ease, utilising all of
the options that were given on the screen. The customers also played around with the design
options in a very instinctive way, indicating a high level of usability for the configurator.
Since the configurator was used in the exact way it was intended, as well as giving the
consumers a chance to play around with design options, it would indicate certain
predictability in the interface, one that the customers seemed familiar and comfortable with.
A more thorough description of how the test subjects interact with the product configurator
during the case study research can be found in the customer case study chapter.
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Figure 31: Initial sketch of the re:textile and Monki prototype product configurator.

4.1.6 Action research Conclusion
The subsequent chapter aims to describe the main findings of the action research for the four
developed concepts, answer the research questions of this study and present the conclusion:
The product designed to support the PSS developed during the present study encompasses a
number of design for sustainability elements. It is informed by a system and lifecycle rather
than short use product thinking and is aiming towards increasing product satisfaction, thus
postponing its obsolescence, and contributing in this way towards a closed loop fashion
system.
Its monomateriality and natural material increase its durability, in the sense that the quality
and longevity of the print elements used for customisation is the highest in this case. It
supports the design for cyclability strategy through the value adding opportunities embedded
in it through design. Finally, it contributes towards a stronger customer-product connection
through the co-design experience intrinsically embedded in it. Therefore, this is considered
the answer to the research question of “How does product design for mass customisation
reflect the design for sustainability thinking?” which served as the base of present
exploration.
The second PSS blueprint at the same time represents the final blueprint, as it was not
updated during the rest of the research project since it proved to be a very functional set-up
throughout all the subsequent testing. Therefore, the developed blueprint seen in Figure 32
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functions as a visual representation of the answer to the research question of “How the
structure of a functional PSS for a in-store mass customisation process using a direct to
garment printer would look like?”. T
 he blueprint can also be found in its full size in
Appendix Ⅰ.

Figure 32: Final re:textile and Monki project PSS blueprint.

The recommendations and answer to the research question “What are the qualifications
needed for the new store assistant role in order to implement the PSS mass customisation
in-store?”, based on our experiences and observations, the trial runs and pre-testing as well
as the reflections thereof, are that the store assistants’ technical knowledge of the tools are
key to a successful implementation. A well planned and easy to use configurator is also a key
requirement for the consumers' visualisation thus facilitating the decision process as well as
keeping the process efficient. During the consumer interaction, it became evident that time to
guide the consumer through the configurator, the process and generally be there for the
customer was required. So ensuring that the sales assistant get enough time with each
consumer to guide them is also vital to a successful implementation.
The answer to the research question of “How does the design of the product configurator
answer to the system design requirements for implementing a jeans pocket mass
customisation process in-store?” can be broken down into four aspects: Firstly, a PC is
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designed to be integrated into a PSS, it is therefore mandatory that it supports the capabilities
of the PSS that it is part of. The product offering integrated into the PC through both the
design and the number of configurable options presented to customers needs to be planned
with a balance between variety and fulfillment capabilities of the service provider in mind.
Secondly, the attribute-based method of information display, thus also the design of the PC
interface that supports it resulted in high levels of usability on behalf of customers during the
trials, rendering it an important attribute to consider for the PC design. Thirdly, assistance
along the configuration process proved to be important. It is therefore advisable to implement
a feedback system as a component of the PC. This feedback system can be either an in-store
co-design assistant, the case explored in the present study, or it can be the support offered
through other customers who have previously used the tool. Finally, the aesthetic element of
the interface design needs to be considered, if it reflects the visual identity of the brand in
order to a stronger and more seamless brand experience can be enabled.

4.2 Factorial Experiment Study
In order to evaluate the feasibility of the in-store PSS design from a service provider
perspective, an experimental research design was employed and 90 valid experiments plus
several pre-testing pilot-runs, were performed in the re:textile laboratory at the Swedish
School of Textiles in Borås. The purpose of these experiments was to gain a better
understanding of the performance of the Brother GTX4 printer, regarding print quality as
well as gather data of the standard execution time and print cost incurred during the mass
customisation process as part of the PSS. Consequently, the aim was to answer the central
research question of :
“What are the implications of using a direct garment printer as a mass customisation tool
from a service providers perspective?”
Moreover, it was tested whether manipulating specific variables such as the color of the
garment or color quantity used in each artwork would have an effect on print quality, process
time or print cost and how this differed between used and new garments. While those
variables had already been identified as having an effect on time and cost by Brother as stated
in their manual, the researchers set out to explore how significant, exactly, the effect would
be when customising jean pockets and if this could influence the overall feasibility of the
Brother GTX 4 as a mass customisation tool for an in-store PSS. This relates to the overall
purpose of this thesis in the sense that the outcome of this study was hoped to give indication
about whether or not the servitization tool suggested in the Monki project brief proved to be
workable for the proposed PSS and to shed further light on its use specifications.
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4.2.1 Steps Involved in the Mass Customisation Process
This aspect of the PSS testing focuses solely on what happens after the customer has made all
his/her customisation choices to limit human involvement and its effect on the results.
Consequently, first, all activities that need to be carried out, after the customer has made
his/her choice of artwork and artwork placement, to deliver the final customised pair of jeans
were mapped out. Figure 33 illustrates the eight steps that need to be performed on the
journey from a plain pair of jeans to a customised pair, activities tinted in dark grey have to
be undertaken by a human, e.g., the designer/store assistant and the remaining highlighted
steps are executed by machinery.

Figure 33: Processes necessary to customise jeans mapped out in execution order.

The core technology utilised to make the mass customisation possible is the already
introduced direct to garment printer Brother DTX 4, the printer also requires two additional
pieces of support equipment. The first is an automatic pretreater device, which sprays a
pretreatment layer that forms a thin cohesive film on the textiles, preventing the ink from
sinking into the fibers. The pretreatment solution was provided by Brother but needed to be
diluted with distilled water, the researchers followed the suggestions of the pretreating
instructions by Brother and used a one part pretreatment to two parts distilled water formula.
In the case of this project the Schulz PRETREATmake IV was used, which with the help of
its four nozzles that are moving over a table in the inside of the machine can pretreat up to
40x60cm of textile at once. There are other ways of pretreating the garments, such as
spraying it on by hand with a spray bottle or making use of a pretreatment roller. However,
only by using the PRETREATmake IV the researchers were able to assure a smooth and
accurate spray pattern, that the amount of precoating liquid used was controlled automatically
and that all jeans of the same batch were coated under the same conditions. This is important
since this serves as the basis for consistent printing quality results (Schulz, 2018). The
garment choice for this project has been 100% cotton denim jeans, categorized by the printer
manual as heavy garments, which require high volumes of pretreatment with the suggestions
for a 35x 40 cm surface being 30gr (GTX-4 Manual, Appendix 111). Therefore, the speed
setting 50% was chosen in the PRETREATmake IV for a 30x40cm surface which resulted in
an amount of roughly 30 gr of pretreatment being sprayed uni-directional on the jeans per
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experiment, this number also includes amounts of precoating liquid that was over sprayed on
the wall inside of the machine. These numbers are calculated according to the
PRETREATmake IV manual which can be referred to in Appendix IV. The term roughly
means that according to the manual these values may differ by +/- 3g, but since the
PRETREATmake IV does not include the optional built-in scale, there was no way to
measure the exact amount of pretreatment used during each experiment to the gram. Thus, the
estimation of 30gr was used. Later on, a conversion to ml was done with the help of a
measuring cup and a kitchen scale where the 30gr equaled 30ml. A series of pilot
experiments, prior to the actual factorial experiments, with regards to understanding how the
amount of pretreatment affected the print quality, was carried out and the results justified the
high amount of pretreatment necessary as proposed by Brother in their manual since it
showed the best quality in print. Figure 34 shows an example of a pair of black jeans
pretreated with roughly 15gr on the left side and the correct estimated amount of 30gr on the
right side. The artwork that was printed on the jean pocket which was pretreated with less
liquid clearly exhibited less color brightness, incomplete laydowns of the white ink, missing
or incomplete fine details as well as the lower perceived overall sharpness of the print.

Figure 34: Example of print pilot testing with different amounts of pretreatment applied to jean pocket.

The second piece of support equipment is a heat press, which is needed to cure the garment
after the pretreatment liquid has been applied. For this process, a conventional heat press with
a Teflon sheet that created a 100% flat surface was employed and the temperature, pressure
and time requirements were set at 185°C, 5,5 bar and 30 seconds (s), following the guidelines
of the printer manual. The high temperature and pressure are needed to melt the glue in the
pretreatment to create an optimal surface for the white ink to be printed on. Additionally, the
heat press is needed as the last step to fixate the printed artwork after it comes out of the
printer. To cure the artwork, according to the Innobella ink requirements, the heat press was
again set at 185°C, the pressure was adjusted to 2 bar and the time remained the same 30s.
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4.2.2 Variables of the Factorial Experiments
In order for this study to be able to answer its research question it was necessary to first
identify variables that could have an effect on the printers performance: Initially, three
variables were identified based on the Brother GTX 4 printer manual (as seen in Appendix
III) as having an influence on the dependent variables of the experiment, defined as overall
execution time as well as costs: Number one was the fabric composition of the garment that
was to be customised. As stated earlier, the type of fabric to be printed on was chosen by the
project initiators and is 100% cotton denim. Consequently, the type of garment (jeans made
of 100% cotton) alongside with the amount of pretreatment used (~30ml) can both be
considered controlled variables. Variable number two is the color of the garment that is being
printed. The base color influences the amount of white ink that is required in the mask layer
upon which the colored artwork is printed on. Finally, three can be described as the variation
in the amount of color used in the artwork for the pocket customisation. These components
were manipulated by the researcher over the course of the experiments. Hence, those became
the independent variables, and each of them can be considered as a factor in the design of the
experiment. The factor garment color is attributed three levels which can be categorized in
light, medium, dark and sample jeans sourced through Monki came in following three
different colors; one was a very light shade of blue, one a medium or royal blue and the last
jeans used in the experiment were black. Since the printer does not sense the color of the
garment it is printing on and thus, does not adjust the volume of white ink used in the mask
layer itself, correct settings had to be found by the researchers. Different mask settings were
pilot tested, as seen in Figure 35, and the necessity of an underlayer even on light garments
was established alongside with the final settings used in the factorial experiments.

Figure 35: Example of pilot testing of the mask settings and related white ink usage comparing prints on
light colored dyed jeans using no white on the left and mask setting number one on the right.
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Over the course of the experiments mask setting number 1 was used for the lightest set of
jeans, the white ink volume was increased for the medium colored pairs to mask setting
number 2 and the white ink volume was increased once more for the darkest jeans by
selecting mask setting number 3, with the cost per cc of white ink being 3,38 SEK. There is
no explanation in the printer manual of by how much white ink the different mask settings
increase/decrease, neither can an actual pattern be made out based on the printer files. The
second factor, the amount of color used in artwork, is defined by the volume of CMYK ink
needed to print it, which comes at the cost of 3,2 SEK per cc. It is also attributed three levels
which can be described as artwork with vibrant colors distinguished by the highest use of
CMYK (0,38cc), a second with fewer colors thus needing less CMYK (0, 27cc) as well as the
third and the last artwork with the lowest amount of color in it leading to the lowest amount
of CMYK usage in the experiment (0,12 cc). The artworks were sourced through WGSN´s
print catalog and chosen, as described above, based on their CMYK usage for an as
considerable divergence as possible. The researchers managed to find three artworks in which
the CMYK ink usage categories were distributed almost equally across the range but the
distance between the white ink consumption for each of the three mask settings on the three
artworks using different amounts of CMYK was not equal across the range, leading to nine
different white ink values versus only three CMYK ink values. The original prints were then
adjusted to the size of the pocket on the sample jeans, using Adobe Illustrator, a graphics
processing software, this ensured a standardised printing surface size throughout the
experiments. Figure 36 illustrates the measures of the printed surface. It is worth noting that
the pocket size of all Monki jeans remains the same no matter what size jeans. This motivates
the choice of the researchers not to test different pocket sizes but using the measurements of
Monki´s Kimomo, jean model.

Figure 36: Pocket size on the Monki Kimomo model used throughout all experiments.

103

Figure 37: Examples of the print preview files from the Brother GTX 4 graphics lab in the three different
mask settings.

Print files, as seen in Figure 37, were created for each artwork and adjusted with a different
mask setting according to the jean colors. This amounted to a total of nine different print files
which were all created with the help of the Brother graphic lab software.
There were two sets of identical factorial experiments, the first was carried out on new
garments and the second was carried out on used garments, both including the same two
factors on all three levels. Consequently, both experiments for used as well as for new
garments utilise a 3x3 factorial design resulting in nine experimental conditions, which each
were tested five times amounting to two times 45 sets of experiments, 90 tests in total.
4.2.3 Experiment set up and Data Collection
The 90 different sets of experiments were carried out over the course of three days in April
2018 in the re:textile lab, located at the Swedish School of Textiles in Borås. Previous to this,
the received Monki jeans samples were each cut in half, with one half being washed and put
through a tumble dryer ten times to simulate a garment in used conditions. For sustainability
reasons and to create as little waste as possible the researchers only requested nine pairs of
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jeans and these were then cut into half resulting in 18 samples. They were then printed on,
starting with the pocket and continuing down the entire leg, with the same pocket-sized
artwork. Therefore, as seen in Figure 38, one jean leg facilitated enough space for the five
required experiments per print.

Figure 38: Examples of three different colored used jean legs printed with the high colored pocket sized
artwork.

All three researchers were present all days, and on the first day, each researcher was allocated
a task to be carried out throughout all days of testing. Letting each researcher carry out one
fixed task was hoped to reduce the influence of different researcher handling variability.
Researcher A carried out all experiments, hence pre-treated, cured, printed and fixed the
prints. Researcher B was responsible for taking the time of the eight different steps as well as
transit times with a stopwatch. Researcher C noted down the times in an excel sheet as well
as took notes on her observations of the experiment process. When measuring the times of the
different activities, it is necessary to note at this point that three activities that were part of the
mass customisation process performed by mechanical instruments were constant in their
execution time. These are illustrated in Figure 39 as light grey rectangles with a red outline
and are the “Pretreating of the jeans”, where the PRETREATmake IV runs 7 seconds each
experiment and the “Curing the Pretreatment” as well as the “Fixating the Print” activities
where the built-in timer of the Heatpress counts down 30 seconds once closed during each
experiment. This leaves the activity of “Printing the Artwork” as the only activity carried out
by a mechanical instrument where the time is not a constant thus, where the manipulation of
the independent variables presumably will have an effect on the dependent variable, in this
case, the time. All other activities tinted in dark grey are carried out by human instruments,
which causes variations in execution time that can be related to the fact that unlike machines
humans are incapable of performing the same task over and over again at a constant time.
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Figure 39: Mass customisation process updated with time constants.

In order to calculate the costs of a pocket print for each of the experiments the numbers
regarding the colored ink as well as the white ink consumption, based on the Brother GTX 4
graphics lab file readings, were exported together with the amount of pretreatment used, all in
milliliters, into a separate cost structure excel sheet and added up. The consumption numbers
for the white and colored ink, differed for each experiment while the pretreatment amount
remained at a constant ~30ml/ 3,14 SEK per print throughout all experiments conducted.
4.2.4 Validity and Reliability of Experimental Research
By choosing to carry out this part of the study in a laboratory setting rather than in a retail
setting, the researchers were able to enhance the internal validity by gaining a higher level of
control over the potential extraneous variables. Thus, reducing the risk that observed effects
were due to alternative explanations rather than due to the independent variables. One thread
to the internal validity applicable to this research is instrumentation, meaning that changes in
the dependent variable are not due to changes in the independent variable, but to changes in
the instrument. This was addressed by keeping the experiment protocols constant and the
continuous effort of recalibrating, servicing and cleaning the mechanical instruments to
ensure that their performance did not diminish over time. Even though the researcher that
carried out the task of the human instrument had been involved in many pilot tests previous to
the actual experiments, a slight potential improvement of performance due to the
development of routine cannot be excluded entirely. Consequently, variations in the
dependent variable might not always be due to the manipulation of the independent variables
but rather due to variations in the activity performing human instrument. While this makes
the human instrument somewhat unreliable and causes issues in regards to the statistic
validity of the results of the experiments, human labor is nevertheless inevitable to perform
specific tasks in the customisation process. As a result of the careful selection of the activities
of the PSS to be included in the experiments, the external validity of the research can be
described as relatively high as well. The results are applicable to a certain extent outside of
the experimental setting, for example, the costs of the tested prints on the tested jean pockets
are generalizable to the natural environment hence, the same print will have the same material
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cost in a retail setting. The reliability of the experiments was increased through the clear
conceptualization of the research as well as the pilot testing. Additionally, by deciding to
exclude the transition times of the garment in between the steps of the mass customisation
process, the results are not bound by a certain spatial equipment setup. Moreover, by using
standardised pocket sizes, open source print data as well as precise measurements of the
machines involved in the experiments, the study is replicable.
4.2.5 Data Analysing Method
The excel data sheet documenting the times of each of the eight steps taken, as well as the
overall time of each experiment, were uploaded into the Python software. Pythons data
analysis library pandas served as a high-performance, easy-to-use tool to structure and
analyse the quantitative numbers regarding their means, standard deviations, minimum,
maximum (Python, 2018). Additionally, matplotlib, a 2D plotting library, was used to
generate boxplots based on the collected data including all calculations for the median (the
50th percentile), the 25th percentile as well as the 75th percentile and the inter-quartile range.
According to Bryman and Bell (2015), boxplots are one of the most popular ways to display
ratio variables, such as in the case of this study time. This is due to their advantage of being
able to display the central tendencies of the collected data, represented through the median as
well as the dispersion exhibited through the full range of variation as whiskers are drawn
from both ends of the box until they have reached the sample maximum/minimum. The likely
range of variation is indicated through the IQR and boxplots also serve as an indication of
spread. Additionally, boxplots serve as an indicator of symmetry as it reveals whether data
points from a set of experiments are skewed to the left/right or symmetrical and also indicate
whether there are any outliers in a data set (Bryman & Bell, 2015).
A separate cost structure excel sheet was created, and all relevant consumption values of the
different inks, pretreatment and maintenance fluids used during the experiment were filled in,
based on their individual price per ml the cost of each was calculated and then added up to a
total cost per print. Bar charts were used for an easy to overview illustration. The excel sheet
with the cost calculations can be found in Appendix II. Lastly, it has to be noted that this
study does not have a statistically significant sample size for the separate experiments,
leading to a more significant margin of potential error during the data analysis, nevertheless it
is believed by the researchers that this study provides helpful insights to understand better
how feasible the Brother GTX 4 is as a mass customisation tool employed in an in-store PSS.
4.2.6 Results and Analysis
This chapter will present the results, as well as the analysis of the data collected during the
experiments for the effects of each independent variables, ignoring the other independent
variables and then the effect of the interaction of all independent variables. When it comes to
the time involved in the different mass customisation process activities, the focus in this
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chapter lays on presenting the results and the related analysis of the times of the activity
“Printing the artwork” and the total time of all activities in the mass customisation process
added up. The reason for deciding to exclude the individual times of the activities “Placing
jeans in the Pretreat maker, “Placing the jeans in the Heat press”, “Placing the jeans in the
Printer”, “Placing the jeans in the Heat press” is that they are all performed by a human
instrument thus, could vary widely due to human error or input. They consequently hold little
purpose to be analysed individually but are still needed to indicate the time allotted for the
completion of one mass customisation cycle. Additionally, the activities “Pretreating the
jeans”, “Curing of the Pretreatment” and “Fixating the print” are all constants due to an exact
execution time of the mechanical instruments, therefore are only interesting when they are
added up with the other activities of the mass customisation process to give the researchers an
idea of the total time the whole process will take. Further, the effect on the cost of each of the
defined independent variable as well as their combined effect will be illustrated and analysed.
Results and analysis of the effect of different CMYK ink volumes in the artwork on time

Figure 40: Time it took to print the artwork on the left and overall execution time plotted for the
independent variable different quantities in color to the right.

The boxplots in Figure 40 display the results of the defined independent variables, related to
the amount of colored ink in the tested artworks, the effect on the dependent variable time for
the activity of “Printing the Artwork”. Next to it the accumulated total time, which is made
up of all the previously mentioned activities ignoring the effects of all other independent
variables, is presented. 30 data counts were collected for the print high in CMYK ink volume
for the “Printing the Artwork”. The statistical analysis provided a mean printing time of 90,9
seconds (s) with the standard deviation time (std) of 1,3s, a time range including outliers
between a minimum of 89,0s and a maximum of 94,0s. 25% of the collected data lay below
90,0s, the median is 91,0s, and 75% of the values lay below 91,0s. This results in an
interquartile range (IQR) of 1,0s. Two mild outliers can be seen beyond the upper inner
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fence, whose values are at 93,0 and 94,0 seconds. The 30 experiments for the print rated
medium in CMYK ink consumption show for the “Printing the Artwork” a mean printing
time of 91,4s with an std of 1,0s, a minimum time of 88,0s and a max time at 93,0s including
outliers. The lower quartile is 91,0s, the median is 92,0s, and the upper quartile lies at 92,0s.
Deducting Q1 from Q3 gives the IQR of 1,0s once more. Also, again, two mild outliers can
be observed but this time beyond the lower inner fence, with values laying at 89,0 and 88,0 s.
The 30 data counts for the print light in CMYK usage show for the activity “Printing the
Artwork” a mean printing time of 83,6s with an std of 2,4s, a range between a minimum of
79,0s and a maximum of 89,0s. The 25th percentile is 82,3s, the median at 50% is 82,0s, and
the 75th percentile lies at 85,0s, with the IQR being 3,0s. No outliers can be detected.
The 30 experiments for the print high in CMYK ink volume show for the “Total Time” a
mean printing time of 186,8s with an std of 4,3s, a time range including outliers between a
minimum time of 180,0s and a maximum time at 199,0s. 25% of the collected data lay below
183,3s, the median is 187,0s, and the 75th percentile lies at 189,0s. Consequently, the IQR is
5,7s. One outlier can be seen beyond the upper inner fence at 199,0 seconds. The 30
experiments for the print rated medium in CMYK ink consumption medium color show for
the “Total Time” a mean printing time of 188,2s with a std of 4,8s, a minimum time of 182,0s
and a maximum time at 199,0s. The 25th percentile is 184,3s, the median at 50% is 187,0s,
and the 75th percentile lies at 191,0s and deducting Q1 from Q3 results in an IQR of 6,7s. No
outlier is detected. The 30 experiments for the print light in CMYK usage show for the “Total
Time” a mean printing time of 181,7s with a std of 5,8s, a range between a minimum of
171,0s and a maximum of 196,0s. The 25th percentile is 177,3s, the median is 182,5s, and the
75th percentile lays at 186,0s, with a calculated IQR of 8,7s. No outlier can be observed.
Taking a closer look at the plots displayed for the activity of “Printing the Artwork” it can be
seen that due to the fact that the median time and the Q3 time for both high as well as
medium colored artworks are the same the data distribution is skewed to the right even
though the top and bottom tails have about the same length. The distribution of the light
amount of CMYK is also a little skewed to the right but overall closer to being symmetric
than the other two. It also has a longer box indicating a bigger variability of printing times
within the artwork sample while the dark and medium show the same amount of variability.
While this variability of the LC artwork cannot be explained with the help of the printer
manual taking a closer look at the differences of the LC artwork compared to the other two
might offer an explanation. As seen in Figure 41 the LC artwork has a transparent
background, unlike the pictured MC artwork which has a solid background. It was observed
that during the printing of the LC artwork the printer was not just able to print the whole
artwork surface in one go but had to stop and reposition its printhead to print the next part of
the artwork then. This recalibration of the printhead may have caused the slightly higher
variation of different print times.
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Figure 41: LC artwork with transparent background on the left and MC artwork with a solid
background on the right.

The outliers previously described for the high CMYK volume artworks and the medium
amount of CMYK artworks are treated as extreme values hence are excluded from the
analysis. Comparing the printing times for the different colored artwork gives a very narrow
time delta at 3s for the HC and MC prints and 10s for the LC print, thus the LC artwork
printed the fastest, followed by the HC print and the most extended printing times were
recorded for the MC artwork. Generally, these time intervals are all very narrow and the
effect of the use of artworks using different quantities in color on the printing time can be
described as not very significant. While, according to the printer manual, there is an
acceptable variance of printing time of 10-15%, the underlying reason for the slightly higher
interval for MC, as opposed to HC, is its overall higher ink usage considering CMYK volume
plus white ink amounts. Although, the printer manual states that the CMYK usage is the
deciding factor when looking at time consumption the experiments indicate that the total
amount of ink used has to be considered as well.
The median for the two box plots illustrated in the “Total Time” for HC and MC are situated
at the same time value. The MC box is slightly longer than the HC box suggesting a more
considerable experiment time variability. Whereas the HC experiments are close to being
symmetric, both are slightly right-skewed distribution, with somewhat longer bottom then top
tails. The outlier that is visible for the high CMYK volume artworks is treated as extreme
values and therefore is excluded from the analysis.The LC experiments exhibit the most
extended box indicating the most significant experiment time variability between the three
tested independent variables. Its median printing time lays well under the ones of the other
two graphs, and its distribution is skewed to the right, with long top tails. The “total time”
recorded for the mass customisation process follows the same pattern as the individual print
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time, the low CMYK volume artworks were done the fastest with a time difference of 5,1 s
compared the HC artwork and 6,1s compared to the MC artwork. The time delta and thus the
effect of the use of artworks with different CMYK volumes on the total time of the mass
customisation process can be described as small, and it has to be noted that the time
difference could have also resulted from an accumulation of errors in the human or
mechanical instruments. Again, when it comes to the time the whole mass customisation
process takes, the total ink consumption of each artwork seems to be an influencing factor.
Results and analysis of the effect of different CMYK ink volumes in the artwork on
total costs

Figure 42: Cost per print compared by different volumes of CMYK used in an artwork.

As seen in Figure 42 the pocket artwork high in CMYK ink volumes, with its three
corresponding white ink settings amounted to a total cost of 36,67 SEK, thus an average
artwork for this variable costs 12,22 SEK. The print medium in CMYK ink volumes and its
matching white ink settings add up to 43,57 SEK with an average of 14,52 SEK per medium
CMYK volume pocket. The printed pocket low in CMYK volumes in combination with its
three different white ink settings make a total of 21,01 SEK and consequently an average of 7
SEK per low CMYK volume artwork print.
The difference between average costs per print is at its most 7,52 SEK, and when comparing
the average costs of the three artworks using different quantities in colored ink, it becomes
clear that the factor that affects the cost the most is is not the CMYK volumes in each artwork
but instead the overall ink consumption of an artwork. The three different medium CMYK
prints have the highest overall ink consumption, hence turned out to be the most expensive
ones even though they use less colored ink than the high CMYK volume artworks.
Nevertheless, the use of higher CMYK volumes can still be considered one factor that
increases the cost of a print.
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Results and analysis of the effect of dark, medium and light colored jeans on time

Figure 43: Time it took to print the artwork on the left and total execution time on the right, both plotted
for the independent variable dark, medium and light colored jeans.

The boxplots shown in Figure 43 are the product of the defined independent variables dark,
medium and light colored jeans effects on the dependent variable time for the activity of
“Printing the Artwork” as well as the accumulated “Total Time”. “Total Time” is made up of
all the previously mentioned activities, ignoring the effects of all other independent variables.
Throughout the different experiments, 30 data counts were gathered for the dark dyed jeans
for the activity of “Printing the Artwork”. A mean printing time of 89,3s with the std of 3,9s,
a time range between a minimum of 82,0s and a maximum of 94,0s was calculated. The first
quartile lays at 85,0 s, the median is 91,0s, and the third quartile is placed at 92,0s.
Consequently, this results in an IQR of 7,0s. No outliers can be detected.
The 30 data counts regarding the medium dyed jeans show a mean printing time of 87,8s with
a std of 4,4s, a minimum time of 79,0s and a max time at 93,0s, for the activity of “Printing
the Artwork”. The lower quartile is 85,0s, the median is 90,0s, and the upper quartile lies at
91,0s. Deducting Q1 from Q3 gives the IQR of 6,0s. Again, no outlier can be observed. The
30 data counts for the light dyed jeans for the activity of “Printing the Artwork” exhibit a
mean printing time of 88,9s with a std of 3,4s, a range between a minimum of 82,0s and a
maximum of 93,0s. The 25th percentile is 86,3s, the median at 50% is 90,0s, and the 75th
percentile lies at 91,0s, with the IQR being 4,7s. Neither this boxplot shows outliers.
The 30 accumulated data points for the “Total Time” for the dark dyed jeans translate to a
mean printing time of 186,8s with a std of 5,8s, a time range between a minimum time of
177,0s and a maximum time at 199,0s. 25% of the collected data lay below 183,0s, the
median is at 187,0s, and the 75th percentile lies at 189,8s. Consequently, the IQR is 6,8s. No
outliers can be seen beyond the upper inner fence or the lower inner fence. The 30
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experiments that produced the data for the medium dyed jeans for the “Total Time” activity
display a mean printing time of 184,1s with a std of 5,5s, a range including outliers of a
minimum time of 171,0s and a maximum time at 194,0s. The 25th percentile is located at
182,3s, the median at 50% is 184,5s as well as the 75th percentile at 187,0s and deducting Q1
from Q3 results in a IQR of 4,7s. Three outliers located outside the lower inner fence are
visible with their values being 172,0s, 173,0s, and 174,0s. The 30 experiments for the light
dyed jeans display for the “Total Time” a mean printing time of 185,9s with a std of 5,7s, a
range between a minimum of 174,0s and a maximum of 196,0s. The first quartile is at 182,3s,
the median is 186,0s, and the third quartile lays at 189,0s, leading to an IQR of 6,7s. No
outlier can be observed.
Carefully examining the boxplot for the “Printing the Artwork” activity shows that the box
for the dark dyed jeans is the longest of all three, followed by the medium dyed and light
dyed which are roughly the same size, this indicates that there is a comparatively large
variability in printing times across the experiments. All plots median lines are rising to the
top of the box when the mean is less than the median. Additionally, all three plots exhibit a
tail of the distribution that is longer on the bottom (long left tail) than on the top (short right
tail). Hence the plots are skewed to the left, meaning that most of the printing times are
relatively short and only a few experiments took longer to print. When reviewing the
difference in time the activity “Printing the Artwork” took on different denim dye color, the
time delta is just over one second for dark, medium and light denim respectively. This
indicates a minimal, probably disregardable effect on time for the differently dyed jeans. In
the course of analyzing the boxplot for the “Total Time,“ it becomes apparent that while the
median of all three plots lays roughly in the middle.
The data of the dark as well as medium dyed jeans are right-skewed due to their tail of the
distribution that is longer on the top (long right tail) than on the bottom (short left tail) which
results in more experiments where the overall mass customisation process took longer than
customisation experiments with shorter total times. The three outliers identified with the help
of the boxplot for the medium dyed jeans are treated as extreme values and are consequently
discarded from the analysis. The plot of the light dyed jeans with its equally balanced top and
bottom tails and a mean that is approximately equal to the median can be described as
symmetric. While the median overall times are similar, there is more total time variability for
the experiments on dark and light dyed jeans compared to medium dyed ones.
Comparing the average “Total Time” of the differently dyed jeans after excluding the
extreme values for medium dyed jeans shows a time delta of less than one second which
proofs that the effect of using jeans dyed in different colors during the mass customisation
process on time is basically non-existent. The one second of difference may as well be the
result of a small error in the human or the mechanical instrument or an accumulation of both.
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Results and analysis of the effect of dark, medium and light colored jeans on costs

Figure 44: Costs per print compared on dark, medium and light colored jeans.

Figure 44 illustrates that the total costs for the three different artworks for the dark dyed jeans
add up to 34,35 SEK and therefore the average cost of a print on the dark dyed jeans is 11,45
SEK. The total costs for the different pocket artworks, when printed on medium dyed jeans,
lay at 33,40 SEK, with an average cost of 11,13 SEK an artwork print. Lastly, printing the
three different chosen prints on light dyed jeans amount to 32,50 SEK and consequently
resulting in an average cost per pocket print of 10,83 SEK.
The differences between the average costs of a print on the dark, medium, light-colored jeans
are at the most 0,62 SEK which is less than 1,0 SEK thus, the effect of the use of jeans dyed
in different colors on the costs of a print can be described as small. In the sense that, yes as
described in the printer manual using garments in different colors will have an effect on cost,
nevertheless, this effect should have very little influence on the overall costs in the mass
customisation process.
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Results and analysis comparing the difference in activity times for new jeans versus
used jeans

Figure 45: Time it took to print the artwork on the left and total execution time on the right both plotted
for used versus new jeans.

The boxplots in Figure 45 display the results of the experiments performed on used jeans
versus the ones that were done on new for the mass customisation process activity of
“Printing the Artwork”. Displayed is also the accumulated total time, which is made up of all
the previously mentioned activities. 45-time data counts of used jeans were collected for the
activity of “Printing the Artwork,” and the statistical analysis provided a mean printing time
of 88,3s with a calculated std of 4,6s, a time range between a minimum of 79,0s and a
maximum of 94,0s. 25% of the collected data lay below 84,0s, the median is 90,0s, and 75%
of the values lay below 92,0s leading to an IQR of 8,0s. No outlier is detected. The 45
experiments for the new jeans show that the “Printing the Artwork” activity has a mean
printing time of 89,0s with a std of 3,2s, a minimum time of 82,0s and a max time at 93,0s.
The lower quartile is 86,0s, the median is 91,0s, and the upper quartile lies at 91,0s, as the
both these values are the same the median line is the Q3 line is also the same, and the IQR is
5,0s. No outlier is displayed.
The 45 data counts for the print experiments with used jeans with regards to the “Total Time”
exhibit a mean printing time of 184,9 with a std of 6,6s, a time range including an outlier
between a minimum time of 171,0s and a maximum time at 199,0s. Q1 is located at 182,0s,
and the median is at 185,0s and Q3 lies at 189,0s. Consequently, the IQR is 7,0s. One outlier
can be seen beyond the lower inner fence at 171,0s. The 45 data counts for the experiments
with new jeans regarding the “Total Time” indicate a mean printing time of 186,3s with a std
of 4,6s, a minimum time of 177,0s and a maximum time of 196,0s. The 25th percentile is
183,0s, and the median is 186,0s, the 75th percentile lies at 189,0s and deducting Q1 from Q3
results in a IQR of 6,0s. No outlier is observed.
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Taking a closer look at the “Printing the Artwork” activity box plot it becomes apparent that
the box for the used jeans is comparatively longer, its bottom whisker is longer than the top
whisker, and the median line has risen closer towards the top of the box which all is evidence
of a slightly left-skewed data and a larger variability of different printing times compared to
the new jeans. Regardless, the mean, as well as the median of both the used and new jeans
only, differ by a small time delta of 0,7s and 1,0s thus, the printing times for used and new
jeans overall barely diverge. The box plot for the new jeans is comparatively a little shorter
which suggests a lower sample variability regarding “Total Time” in contrast to the slightly
longer boxplot of the used jeans. Also, additionally, the median line of the new jeans sample
is close to the center of the box, and the whisker lengths are the same, indicating a symmetric
distribution. The median line of the used jeans sample is slightly skewed to the right due to
the outlier beyond the lower inner fence causing a difference of 0,1s between the mean and
the median. The comparison of the two average “Total Time” of used and new jeans
nevertheless only show a 1,4s time difference in favor of the new jeans. This indicates that
the standard execution time for the mass customisation process for used as well as new jeans
are basically the same, as this narrow time delta is much more likely the result of human error
than new/used jeans.
Results and analysis of the effect of both defined independent variables on time

Figure 46: Boxplot of the total time the mass customisation process took for the nine sets of artworks on
the nine different pairs of jeans.

Figure 46 shows the effect of both defined independent variables combined on the “Total
Time” of the mass customisation process. The experiment samples outstanding in comparison
to the others will be mentioned in short in the following text. The experiment “Dark Used
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Jeans MC” has the highest situated box on the time axis with its five-count tests accumulating
a mean time of 192,4s, a std of 5,6s, a minimum time of 185,0s and the maximum of 199,0s.
Due to the relatively small data count, the quartiles will not be mentioned at this time. On the
other end of the time spectra, the boxplot for “Medium Used Jeans LC” is to be found, this
set of experiments is the shortest for “Total Time” recorded during the experiment. The time
data for “Medium Used Jeans LC” has a mean of 175,8s, a std of 5,5s with the minimum
“Total Time” of 171,0s and the maximum time of 184,0s. All, but four boxplots, are found
within the “Total Time” range of 180s to 190s which indicates that the recorded execution
times are similar and that the time range narrow. If all the tests are combined the “Total
Time” ranges from a minimum of 171,0s to a maximum of 199,0s which leads to a time delta
of 28,0s at its most considerable divergence.

Figure 47: Time in seconds the Brother GTX 4 printer took to the nine sets of artworks for dark, medium
and light colored jeans.

In Figure 47 the recorded times for “Printing the Artwork” also come in very close of each
other with the majority of the boxplots at 91s to 92s. With only five recordings per boxplot
the individual contribution is small, but when put in relation to each other it is clear that the
data of one set is strengthening the next since they fall in such short divergence to one
another. All the data for the LC print follow a pattern for lower printing time. The data for
Dark Used Jeans printed with a High Color use print show the longest printing time. The
range is from a minimum of 92,0s to a maximum of 94,0s, with a mean of 93,0s. One of the
shortest tests sets recorded was for Medium Used Jeans LC holding a minimum printing time
at 79,0s, a maximum at 81,0s and a mean time at 79,6s. From the Figure 46 it becomes
evident that all the test times measured are found within a small time interval of 16 seconds
which could indicate that the speed of the printer is high and the prints fairly small thus the
time delta is narrow. The light colored (LC) prints with its low CMYK color volume show
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shorter printing times and the medium colored (MC), as well as the heavy colored (HC),
show slightly longer printing times. The execution times recorded for “Printing the Artwork”
show a similar pattern as the “Total Time” and are all found in a close range of each other,
the normal accepted time deviation according to the manual of 10 - 15% could have an
impact on the recorded times.
Results and analysis of the effect of both defined independent variables on cost

Figure 48: Total cost for each of the different variables.

Figure 48 illustrates the cost in SEK for the three types of jeans tested; dark, medium and
light colored, each in combination with the three types of artwork coloration or CMYK
levels- high, medium, and low. As was mentioned previously, the total cost structure of the
print is the effect of three variables; CMYK, White ink, and pretreatment liquid consumption,
measured in ml, and the price in Swedish krona thereof respectively. Since the same quantity
of pretreatment was used throughout the experiments, it was set as a constant and, therefore,
is not included in the Figure above. The highest quantity of white ink consumed (3.16 ml) is
associated with printing a medium colored artwork on a dark pair of jeans, resulting in the
highest total printing cost (14.68 SEK). Printing a bright colored artwork on light jeans, with
only 0.91 ml of white ink consumed, results in the lowest printing cost (6.60 SEK).
Moreover, it can be observed that all artworks low in CMYK result in low white ink
consumption, therefore, leading to the lowest printing cost. Medium CMYK artworks
incurred the highest amounts of white ink, and the highest printing cost subsequently. Being
close to, or in some cases higher than 50%, the difference between the two can be considered
significant. The artworks highest in CMYK are associated with medium white ink
consumption and a resulting median printing cost. What becomes clear is that the total white
ink expenditure cannot be controlled by adjusting the mask levels only, but is assigned to
artworks by the Graphics Lab software through algorithms unknown to the researchers.
Therefore it is impossible to make any kind of inferences here. However, the experiments
show clearly that the printing costs are directly proportional to the overall quantities of ink
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consumed during the printing process, the higher the quantity of ink assigned to each artwork,
the higher the total printing cost. Moreover, white ink consumption can be considered an
essential component of the total printing cost structure, with it being also slightly more
expensive than CMYK. It is, however, impossible to qualitatively predict the total contents of
the white ink in an artwork. The output thereof, using the Graphics Lab software, has to be
considered if exact quantities of white ink used are essential for the artwork decision making
process.
4.2.7 Factorial Experiment Conclusion
With the help of the results and analysis of factorial experiments the researchers were able to
answer the research question “What are the implications of using a direct garment printer as
a mass customisation tool from a service providers perspective?” and draw the following
conclusions in relation to the viability of the proposed product extension service business
model from a service provider perspective based on the findings:
While the labor costs for the customisation process are not included in this study, the low
artwork printing costs show that this business model has the potential of being profitable if
the service is priced right, at the very least this brand equity increasing activity will be able to
get a return of investment over time. Due to the small cost differences found during the
testing of different color volumes in artworks as part of the proposed mass customisation
process of jeans pockets, the implementation of a price category system for different kind of
artworks seems unnecessary. Additionally, by choosing to customise a small contained
surface of the garment, hence the jeans pocket, only minimal differences in printing time
occur which should lay within the accepted waiting time of the customer for a service like
this. Moreover, the minor price and time differences that have been identified during the
customisation process of jeans pockets in different colors suggest that it would be possible for
Monki to offer their whole color range of jeans to the customer for customisation without the
occurrence of longer waiting times or much higher prices.
Given the fact that no differences in price were detected when printing on used compared to
new jeans and the quality of the prints was stable on both, the option of letting customers
bring their old jeans into the store to upcycle them remains a viable option. The business
model, therefore, continues to hold the potential of lengthening a garments life cycle and
slow the fashion loop. Overall, the feasibility of the Brother GTX 4 as an in-store mass
customisation tool is supported by stable as well as constant printing times, prices and print
quality. The research of this study draws to a close with the conclusion that overall low
printing cost supports the introduction of a PSS where with the help of the direct to garment
printer Brother GTX 4 jeans pockets are customised in a retail store. Moreover, the
insignificant time differences in the experiments total time support the workability of the
developed product extension service business model in a retail setting.
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4.3 Customer Case Study
This case study intended to explore how customers feel about the product configuration
co-design process, the overall shopping experience as well as how satisfied they are with the
presented product choices. The existing available literature of how people experience the
design and configuration process of customised products is still limited thus, research on the
topic is of value. This aim is connected to the overall purpose of the thesis as only a business
model that is successfully tested with its target group of consumers can be considered feasible
for market implementation. Consequently, a retail experience, enhanced by Monki´s store
design features, was mocked up in the re:textile lab. Since the retail environment should be
considered a natural extension of the experience (Stephens, 2017), a relaxing space was
created that invited the test subjects not just to shop, but to stay a while and explore the
printer workspace. An immersive craft oases was constructed where the test subjects were
able to touch and experience the customised jeans garments as well as all tools involved
before taking part in the actual mass customisation process. During the open house
Fashiondays at the Textile Fashion Center in Borås, which were held from the 30.05 - 02.06
2018 and 40 test subjects were invited to part take in the developed PSS. Based on the four
realms of experience (Gilmore & Pine, 1998) an escapist customer experience was designed
for the purpose of this research. In a simulated retail environment test subjects were offered
the possibility to get directly involved at both the design level, by configuring a product in
line with their preferences through a product configurator, as well as the production level by
observing and assisting in the printing process. An experience where the customer is invited
to be part of the production process by configuring their own products as well as observing
them being produced incorporates all five elements considered by Stephens (2017) as key to
creating an excellent customer experience.
Testing the PSS during Fashiondays allowed for a steady flow of test subjects so that the
researchers were able to simulate a flow of customers similar to an actual retail setting as well
as avoiding overcrowding and queuing as only 5-10 subjects were able to visit the mock-up
store at a time due to space limitations. The sampling technique used can be described as
convenience sampling, a form of nonprobability sampling. A quantitative questionnaire,
consisting of only closed-end questions in the style of a survey, to be filled in by customers
after they customised their jean pockets was utilised. The type of survey deployed for this
case study can be described as cross-sectional meaning that respondents were only questioned
at a single point in time. The reason for using such a questionnaire was to get a general idea
of the level of satisfaction of the developed PSS as well as give indications of which themes
and aspects of the process are in need of further alterations and improvements to implement
such a product extension service. An additional source of information giving further insights
into the process came from the mass customisation design process, which was analysed both
passively from a non-participant observation point of view and actively by the participation
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of the researchers. Since one researcher took on the new role of the designer, further insight
into how the participants needed to be assisted in designing their customised garment, was
derived throughout the study. Further, the time it took for each customer to customise their
choice of jean pocket from the first interaction with the designer until they received the
finished product was measured, to understand better how long the overall process takes as
well as the time differences depending on the type of customer that is served. With the help
of the previously explained information sources this case study hopes to be able to test the
developed PSS, in terms of customer experience and product satisfaction, brand
strengthening activity and potential for DfC as well as the look into accepted pricings for said
service and aims to answer the following research questions as presented in the introduction:
Does a PSS employing mass customisation hold the potential to affect the level of customer
satisfaction with the overall in-store shopping experience?
Does a PSS utilising mass customisation possess the ability to increase the level of customer
satisfaction of their individual product choice?
Can a PSS employing mass customisation potentially contribute to organising a design for
circularity (DfC) approach in textile value chains?
Does a PSS utilising mass customisation possess the ability to strengthen Monki as a brand?
This relates to the overall purpose of this thesis in the sense that it will serve as an initial
exploration of the customer relationships that can be established through such a product
extension service business model as well as further help to define the value proposition of the
PSS.
4.3.1 Customer Case Study Process
The mass customisation procedure of the PSS was simplified according to the options made
available through the pilot product configurator previously described. Consequently, two
steps in the simplified design process were tested as illustrated in Figure 49 and no final sales
transaction took place.

Figure 49: Configuration steps available to the test subjects for a customised jean pocket.
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During a pilot case study, the PSS setup, the mass customisation configuration, the function
of the designer and the customer survey were tested to get an idea about their possible effects
and resonances. As a test subject for the pilot study, a fellow textile student, who was not
informed that she was part a testing phase of the case study, was chosen. The pilot case study
with this test subject, therefore, was held under the same conditions as all the succeeding
ones. This pilot testing showed that the PSS setup, the configurator, and the co-creation
facilitator, as well as the way the survey questions were formulated and the imposed structure
of the survey, proved to be well working, useful and providing the desired information.
Consequently, neither the PSS setup, mass customisation configurator, designer script nor
survey were changed afterward.
4.3.2 Data Collection Method
This segment serves to introduce the reader to the methods that were employed to collect the
data which led to the results that serve as the base of the case study. The two primary sources
from which data will be derived from are described as a self-completion questionnaire as well
as observation research in the form of overt non-participant observations. Both methods and
their use for this study are explored in detail below.
Survey
According to Baxter, Courage and Caine (2015) surveys can be a very useful way to gather
information about the users of a PSS as well as enable the researchers to gather information
that later can help to update the system design in such ways that will meet your users’ needs
best. The proposed survey method intends to set the starting point of the user requirements
gathering of the PSS, enabling the researchers to learn about the consumer population and
their characteristics as well as finding out what the test subjects liked and disliked about the
current PSS. Additional knowledge derived from the method is how the test subjects make
use of, as well as experience, the current version of the PSS, its configurator and the
embedded co-creation process. The survey type will be self-completing, thus quick to
administer as well as convenient for the respondents. While there will be some help provided
to the test subjects, when filling out the survey, by one of the researcher's interviewers
variability is not of concern for the study conducted (Bryman & Bell, 2015). After defining
the case of this research, which can be described as a “Customer case study of an in-store
mass customisation PSS”, research questions were formulated, the objectives of the survey
were identified and the survey questions then composed. The survey building process is
described in the following chapter.
Survey Questions
After a brief introduction of the research topic and data protection statement securing
confidentiality and anonymity to the test subjects, the survey starts with a set of questions
aiming to determine the characteristics of the test subjects. Including questions about their
122

gender, age, educational background, clothing shopping behavior, spending and their general
interest in fashion. The latter will be measured with the help two items that are part of the
Goldsmith and Hofacker (1991) domain-specific innovativeness scale (DSI) and one
additional question proposed by Goldsmith, Moore and Beaudoin (1999). According to the
authors a fashion innovator is described as someone who spends more of his or her personal
time as well as money on fashion compared to their peers. This is followed by ten questions
that were designed to explore the customers' attitudes in relation to four different aspects of
the proposed PSS. The first aspect is related to how the test subjects experience the
customisation process in a retail-like setting and include three questions aiming to measure
the level of engagement of the customer, how well the service corresponds with their
personal needs as well as the customers respond to the proposed interaction methods. The
second aspect is associated to the customers level of satisfaction with the PSS and its
customisation choices .The third aspect aims to explore the test subjects likelihood to
customise used jeans by asking them whether they would bring old jeans into the store. The
fourth and last aspect tries to gain insight to whether or not the proposed PSS could function
as a brand strengthening activity by asking the customers whether going through this mass
customisation process has made them more likely to purchase jeans from Monki in the future
and preference them over their competitors.
To be able to gain a better understanding of how the collected data, based on the survey
responses, relates to the research questions the researchers have designated specific survey
questions to each of the research questions. This is done so that it becomes apparent to the
reader which data will serve to answer what research question, the pre-categorized questions
are organised in a table format below.
Table 4: Customer case study survey questions relating to the proposed research questions.

Research Question

Survey Questions

RQ1: Does a PSS employing mass
customisation have an effect on the level of
customer satisfaction with the overall
in-store shopping experience?

9. How well did the offered customisation
service align with your needs on a personal
level?
10. Please select the adjectives that describe
the mass customisation process of your jeans
best:
11. How would you rate the likelihood of
you sharing your finished design with your
friends via social media?

RQ2: Does a PSS utilising mass
customisation possess the ability to

12. How would you describe your product
design process:

123

increase the level of customer satisfaction
of their individual product choice?

13. Based on your experience here today,
how likely are you to buy a customised pair
of jeans?
14. How satisfied were you with the amount
of choices given by the product
configurator?

RQ3: Can a PSS employing mass
customisation potentially contribute in
organising a design for circularity (DfC)
approach in textile value chains?

15. How likely would you bring in old jeans
to get them customised?

RQ4: Does a PSS utilising mass
customisation possess the ability to
strengthen Monki as a brand?

17. Would you prefer a brand over that of a
competitor if you knew they are offering a
mass customisation service?

16. Based on your experience today do you
believe customising your jeans will make
you hold on to them longer?

18. If in future, you want to buy a new pair
of jeans would this brand come first to your
mind?

In order for the test subjects to be more appealed, the answers to the questions and statements
of the survey were held closed-ended, short, clear, and to the point. Additionally, they were
kept at a minimum of technical jargon. When considering the order of the questions, it was
made sure that easy questions progressed to more complex ones. The survey has been created
with the help of the online survey and data analyzing service Survey Monkey. In the survey
design phase, Survey Monkey offers 17 formats for asking questions including multiple
choice, true-false or open-ended formats. Survey Monkey also has a diverse color palette for
changing the appearance of the survey and additionally can generate frequencies for each
question as well as allowing the researchers to export data into additional programs for a
more complete and detailed analysis (Survey Monkey, 2018).
Observations
Often when survey techniques, as such used in the case of this research, are utilised in
connection with studying the respondents' behavior Bryman and Bell (2015) point out that
difficulties can arise. For example, a subject can be answering in a way that they believe is
socially desirable or merely misremembering aspects of occurrences or processes.
Consequently, the case study of this thesis will additionally by employing a survey as a
research instrument also make use of observations to elicit information further. This enables
the researchers to complete the picture of how the test subjects behave, as well as interact,
with the product configurator, the designer and the proposed PSS as a whole. One of the
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researchers will be taking on the role of a non-participant observer, which is described by J.
Patrick Williams (2008) as a data collection method used in case study research during which
a researcher enters a social system to passively observe activities, events, behavior, and
interactions from a distance without actively taking part in the social setting. According to
Williams, non-participant observations are especially applicable when the researchers'
interest lays less on subjectively experienced dimensions of the participants' interactions and
behaviors, but more on the emerging patterns. Thus, by employing non-participant
observations, the researchers aim to derive insights into how the test subjects make use of the
offered co-creation tools. In order to avoid any ethical issues the non-participant observation
will be overt, and all test subjects will be introduced to the observing researcher briefly
before starting the customisation process.
Furthermore, the observations will be unstructured which according to Bryman and Bell
means that no observation schedule will be utilised to record the participant's interaction and
behavior. However, alternatively, the journey of the participants through the PSS will be
recorded in as much detail as possible to be able to later develop a narrative account of said
behavior and interactions during the mass customisation process. As suggested by Williams
(2008) the researchers will make use of field notes to record how the test subjects encounter
the PSS. Field notes can be defined as “fairly detailed summaries of events and behaviors
and the researcher's initial reflections on them” (Bryman & Bell, 2015, p.461). The type of
field notes that will help to document the observation are full field notes in the sense that as
each test subject move through the customisation process, the observing researcher takes
simultaneous, detailed notes of all events, activities, people, problems, conversations etc. as
well as initial ideas of interpretation and records of feelings and impressions (Bryman & Bell,
2015). Said full field notes from the observations would become an additional data source
which is hoped to serve as a way to cross check and potentially complete the findings of the
self-completion questionnaire.
4.3.3 Validity and Reliability of the Case Study
The relevance of this case study could be considered high since previous research on the
topic is scarce. The contribution of the case study is within the field of PSS and aims to
establish how the consumers experience the developed product extension service. The
validity of the case study is elevated by the use of several literature sources as the foundation
for the case study questionnaire. The researchers aimed to ensure high internal validity and
therefore used a questionnaire as well as overt observations and field notes in order to see if
these measures contradicted or supported each other. The level of the external validity is per
definition harder to judge since each case will differ slightly. One could argue that since the
sources for the internal validity did support each other, the findings are somewhat
generalizable when implemented in a similar field and a similar context. Future research
where the case study is implemented in a real retail setting would give a clearer idea of the
level of the external validity. The reliability of the case study is also hard to establish since it
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is based on a small respondent group within a narrow field at a single point in time and held
in a laboratory setting. The repeatability of the study, on the other hand, could be considered
very high since the study follows an obvious structure and the results are treated with
complete transparency.
4.3.4 Data Analysing Method
The percentages of responses on the pre-categorized questions, made up of six categorical
variables such as, test subject demographics, test subjects fashion interest and innovativeness
test subjects satisfaction with the experience, test subject satisfaction with the product choice,
design for circularity and brand strengthening activity will be analysed through Survey
Monkey and illustrated with the help of Pie charts. Since during the data analysis of this case
study multiple sources of information will be used according to Bryman and Bell (2015) this
can be considered a triangulation approach. Thus, the findings of this research will be
cross-checked to make the results and conclusions from the case study more reliable.
Additionally, Jick (1979) points out that by collecting different kinds of data on the same
phenomenon researchers can also improve the accuracy of their judgments and if the multiple
and measures reach the same conclusions a more certain portrayal of the customers'
experience will be provided. The type of triangulation that will be utilised here is data
triangulation, derived from the survey responses and investigator triangulation based on the
non-participant observations made by the assigned researcher during the case study. Given
the fact that only a limited number of tests subjects participated in the case study the dataset
derived is relatively small making it difficult to prove the results of the study statistically or
to infer them on a population. Nonetheless, it is believed that the data set is large enough to
explore customer tendencies and to draw limited conclusions.
4.3.5 Results and Analysis
The following subchapter will present the results as well as the analysis of the customer case
study derived from the 40 completed questionnaires together with the overt non-participant
observations combined with previous research and literature. The subchapter is divided
according to the different categorical variables in relation to the research questions of the case
study.
Demographics of the test subjects
From the 40 answered questionnaires that were received, no respondents chose to skip the
question regarding their age or answered “other”. Moreover, as seen in Figure 50, out of the
40 test subjects that filled in the questionnaire after partaking in the PSS, 31 (77.50%) were
female, and 9 (22.50%) were male. Even though also males were included in this study in
order to get a first idea of the customers' responses, the case study is female bias thus,
aligning very well with Monki´s all-female target customers. No respondents decided to skip
the question determining their age group, and from the 40 answers that were received during
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the PSS testing as seen in Figure 51, no respondent was under 15 (0.00%), 13 (32.50%) were
between 16 and 25 years, 19 (47.50%) were between 26 and 35 years, 3 (7.50%) were
between the age of 36 up to 45 as well as 5 (12.50%) respondent were 46 to 55 years old and
not a single (0,00%) test subject was older than 55. Consequently, the test subjects age of this
case study can be described as slightly older compared to Monkis target customer at 22 years
old, with the almost half of the subjects between 26-35 years of age.

Figure 50 & 51: From left to right questionnaire answers of Q1: Please confirm your gender a nd Q2:
Please confirm your age.

Next, the test subjects were questioned about their educational background and no respondent
chose to skip the question. No responses were collected for “No schooling” (0.00%), 10
(25%) respondents answered to be a “High school graduate, diploma or the equivalent”, again
no respondents answered with “Trade training” (0.00%), 23 (57,50%) of the respondents held
a “Bachelor's degree”, an additional 7 (17.50%) held a “Master's degree” but no test subjects
(0.00%) answered to have a “Doctorate degree”. Given the fact that this case study was held
on a university campus as part of Fashion and Graduation days it is not surprising that 75%
of the test subjects held a university degree: It is in line with the observations that many of
the test subjects had in-depth knowledge of printing techniques as well as different dyes,
fabrics, etc., indicating an educational background in the field of textiles. This is further
supported by the fact that some participants inquired into the more technical aspects of the
process, how it works, what types of inks are used, what is the print quality and durability,
and showed genuine excitement and understanding when it was all explained to them. This
high education level amongst the tested subjects could serve as an explanation for the
observations that throughout the testing only a few subjects needed help with translating the
English configurator or survey.
Fashion interest and innovativeness of test subjects
In order to better understand the test subjects general interest in fashion and their
susceptibility to new fashion trends, the respondents were questioned about their clothing
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shopping frequencies. Three test subject skipped the question, and as seen in Figure 52 of the
remaining 37 answers 1 (2.70%) of the respondents stated to “shop new clothes weekly”, 16
(43.24%) answered to “shop new clothes on a monthly basis”, 13 (35.14%) replied to “shop
new clothes bimonthly”, 5 (13.51%) reported to “shop clothes every six months” and 2
(5.41%) “shopped new clothes less often”. Figure 53 shows that when questioned about the
amount of money in SEK spent per month on clothing no respondent chose not to answer and
23 (57.50%) stated to spend between “0-500 SEK per month”, 9 (22.50%) answered to
spending between “500-1000 SEK”, 7 (19.50%) of the respondents spent “1000-2500 SEK
per month” on clothing. While 1 (2.50%) answered spending between “2500-5000 SEK” and
none of the test subjects (0.00%) stated spending “more than 5000 SEK per month”.
Therefore, 70% of the test subjects do not spend more than 1000 SEK a month on clothing
and this matches with the observations since a large part of the test subjects were university
students thus, naturally more budget conscious and with less spending power.

Figure 52 & 53: From left to right, answers to Q4: How often do you buy new clothing items? and Q5: How
much money do you spent on clothes per month?

The following question, referred to in Figure 54, asked about the amount of clothing owned
compared to friends, again none of the test subjects decided not to reply to this question. 2
(5.00%) respondents “strongly disagreed” to own much clothing compared to their friends, 12
(30.00%) “disagreed”, 8 (20,00%) “neither agree nor disagree”, 14 (35.00%) “agreed” and 4
(10.00%) of the test subjects “strongly agreed”. Upon being questioned if the respondents
were amongst the first in their circle of friends to buy into a new fashion trend as soon as it
appears Figure 55 shows that 39 responses were collected, 6 (15.38%) of the test subjects
“strongly disagree”, 7 (17.95%) “disagree”, 15 (38.46%) “neither agree nor disagree”, 11
(28.21%) “agreed”, and no respondent (0.00%) “strongly agreed”.
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Figure 54 & 55: From left to right, answers to Q6: C
 ompared to my friends I own a lot of clothing a nd Q7:
In general, I am amongst the first in my circle of friends to buy into a new fashion trend as soon as it
appears.

When questioned about the number of fashion bloggers followed by the test subjects, nobody
skipped the question, 23 (57.50%) of the respondents answered with <5, 8 (20.00%) stated to
follow “5-10” fashion bloggers, 9 (22.50%) replied with “10-20” followed fashion bloggers
and no respondent (0.00%) followed “25-50” or “>50” fashion bloggers. The combined
results of these questions suggest that our test subjects are about as interested in fashion as
their social context and consequently, based on Goldsmith and Hofacker (1991)
domain-specific innovativeness scale they can rather be described as fashion followers than
fashion innovators.
The data is also in line with Larsson (2011) previous findings, whereby even though
respondents do not qualify as being fashion innovators but rather fashion followers, they still
expressed a high levels of interest and engagement in the customisation experience. Through
observations, the test subjects were perceived as fashion conscious, mainly since many were
textile students themselves thus, naturally had a more significant interest in fashion than the
average person. Their overall appearance, particularly how strong they expressed themselves
through fashion was entirely in line with how Monki´s describes its fashion interested, fun
yet slightly different or edgy female target customer and some test subjects were even spotted
wearing Monki pieces.
PSS shopping experience satisfaction of the test subjects
As illustrated in Figure 56 all respondents answered the question regarding how well the
offered customisation service align with the test subjects needs on a personal level, 5
(12.50%) stated that it aligned “exceptionally well” with their needs, 23 (57.50%) answered
with “very well”, 6 (15.00%) replied with “moderately”, another 6 (15.00%) stated “slightly”,
and no test subjects (0.00%) answered “not at all”. The survey results for this question
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conformed to the observations of people being very personally engaged in the process, asking
when this PSS would launch and even wanting to customise the jeans they were wearing.
Connecting this back to Stephens (2010) five elements necessary to create a great customer
experience this result shows that 70% of the test subjects seemed to have perceived the PSS
as a very personalised experience. Further, this result strengthens the perceived authenticity
of the proposed PSS. One way to characterize authenticity is how the service conforms to a
customer on a personal level (Pine & Gilmore, 2007). Upon asked to pick adjectives that
described the mass customisation process best, all test subjects did so, 20 (50.00%) times the
respondents chose “unique”, 8 (20.00%) “surprising”, 29 (72.50%) “fun”, twice (5.00%)
“unnecessary” and not once (0.00%) “confusing”, as seen in Figure 58.
Looking at Stephens (2017) five elements of a customer experience again, especially how
unique, surprising and fun, the staged experience indicates that the proposed PSS could
elevate the customer experience of Monki. Additionally, the fact that when given a chance to
voice their confusion, which none of the test subjects did, might indicate that the choice
making process has been streamlined well enough to avoid the risks of customer uncertainty
and mass confusion that mass customisation often run (Pine, 1993). Moreover, going back to
the concept of value derived by customers from the mass customisation experience, the data
is in line with the findings that show high levels of hedonic value enabled by the co-design
experience (Franke & Schreier, 2006; Larsson, 2011).
Next, the test subjects were questioned about their likelihood of sharing their finished designs
with their friends on social media where a full set of 40 responses was collected. Looking at
Figure 57 9 (22.50%) respondents would “definitely” share their design on social media, 11
(27.50%) would “very probably” share it, 14 (35.00%) answered “probably”, 6 (15.00%)
stated “probably not” and no respondent (0.00%) answered “not”. These survey results are in
line with the observations as many of the test subjects were observed taking photos, as well
as, Instagramming, and Snapchatting pictures and videos of the printing process as well as the
final jean pocket. By doing so, it is indicated that test subjects were willing to actively
participate in the social construction of the proposed brand experience. This relates back to
Muniz and O’Guinn (2001) research in the sense that strong relationships with a brand stem
from precisely such engagement that the test subjects wanted to share with others, which
additionally also could raise brand awareness, therefore, ultimately drive brand equity of
Monki (Anselmsson & Bondesson, 2017).
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Figure 56, 57 & 58: From left to right answers to Q9: How well did the offered customisation service align
with your needs on a personal level, Q
 11: How would you rate the likelihood of you sharing your finished
design with your friends via social media? a nd Q10: Please select the adjectives that describe the mass
customisation process of your jeans best.

Product choice satisfaction of the test subjects
When questioned about the product design process all test subjects answers are illustrated in
Figure 59: 21 (52.50%) respondents described the process as “very satisfactory”, 10 (25.00%)
as “somewhat satisfactory”, none (0.00%) as “neutral”, 2 (5.00%) as “unsatisfactory” and 7
(17.50%) found the design process “very unsatisfactory”. This was followed by a question
aiming to find out how likely the test subjects were to buy a customised jeans after having
gone through the test PSS, who´s results are pictured in Figure 60: two participants chose not
to answer the question while 12 (31.58%) stated to “definitely” want to buy a pair of
customised jeans, 11 (28.95%) answered the question with “very probably”, 4 (10.53%)
replied “probably”, 9 (23.68%) said “possibly” and 2 (5.26%) logged in “probably not” with
no respondents (0.00%) answering “definitely not”. With 52.50 % of respondents describing
the process as very satisfactory, the data underlines the previous findings in literature that
describe high levels of perceived utilitarian and hedonic value derived from both the end
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product, as well as the process of mass customisation (Merle et al., 2010; Franke & Schreier,
2006; Franke et al., 2010 ). More so, over 90% of respondents stated that they would
probably buy a customised pair of jeans in the future.

Figure 59 & 60: From left to right answers to Q12: H
 ow would you describe your product design process
and Q13: Based on your experience here today, how likely are you to buy a customised pair of jeans?

Figure 61 & 62: From left to right answers to Q14: What would be the maximum amount of money you
would be willing to spend on a customisation service like this? and Q15: How satisfied were you with the
amount of choices given by the product configurator?

To estimate the value of customised products as in the case of this thesis, jeans, hold to a
consumer the test subjects were asked to state a price range they were willing to pay for the
service. A full set of 40 answers were collected, taking a closer look at Figure 61 shows that
no respondent (0.00%) valued the service “under 25 SEK”, 8 (20.00%) were willing to pay
between “25-50 SEK”, 17 (42.50%) would pay between “50-100 SEK” and 15 (37.50%)
would consider paying “more than 100 SEK” for the customisation. The data shows a
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willingness to pay a price that by far exceeds the fixed product customisation related costs, an
average of 12.22 SEK per print, with 37.50% of customers expressing the willingness to pay
more than 100 SEK to customise their jeans. It can, thus, again be argued that this willingness
to pay is motivated by high levels of perceived value, both utilitarian and hedonic and related
to both the end product, as well the customisation experience as a whole. Following this
result, it can be argued that value-based pricing represents the most appropriate pricing
strategy for the re:textile and Monki PSS. Going back to Hinterhuber (2003) framework for
assessment of economic value of products and services in order to establish whether the
product or service qualifies to be priced based on the perceived value that it delivers to
customers, the following are applicable: The cost of the competitive product that customers
would potentially view as an alternative is hard to establish, since the PSS developed during
present study is a novel solution for the fast fashion retail sector. This is a positive aspect in
favour of the value based pricing considering its innovativeness and competitive advantage
on the market.
In addition to the individualistic, environmentally conscious and trend sensitive consumer
defined in the original Monki business model canvas, a new customer profile emerged, that
although not a fashion innovator but rather a fashion follower was still highly engaged in the
mass customisation process, and derived high levels of value from it. This shows that the
product service extension tested during present study could potentially appeal to a broader
customer segment. Furthermore, and most importantly, the case study data showed high
levels of both process and product satisfaction, therefore a high overall value for customers,
both utilitarian and hedonic can be attributed to the tested product extension service. These
high levels of value are underpinned not only by the expresseed product and process
satisfaction but, also by the participant’s actual willingness to pay a price that highly
exceeded the fixed product related costs, as well as engage and pay for a similar experience in
the future, and share their experience with their social circle through social media. In
conclusion, following also Hinterhuber (2003) recommendation to properly communicate
value to customers, value-based pricing is proposed as pricing strategy for the re:textile and
Monki PSS business model, since it allows Monki to not only deliver the product extension
service at a price point that the customers are prepared to pay, but also not miss on the
opportunity to charge a price premium for it. Additionally, all test subjects were questioned
about their satisfaction with the number of choices given to them by the configurator, and
again no participant choose to skip the question.
Figure 62 outlines that 10 (25.00%) of the test subjects were “very satisfied” with the number
of artwork choices, 25 (62.50%) stated to be “satisfied”, 3 (7.50%) were “neither”, 2 (5.00%)
were “dissatisfied”, and no one (0.00%) was “very dissatisfied”. Again, these results are in
line with the observations made during the case study: During the configuration process, a
systematic and linear interaction pattern with the options offered by the product configurator
was noticed with many participants. Each artwork was tested against a chosen jeans color
background until all options were visualised, and by narrowing down the final choice was
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made between two or three options that were found to be most appealing by a particular
participant. This observation demonstrates through practice the importance of the
attribute-based information display, described by (Huffman & Kahn, 1998) and employed in
the design of the re:textile and Monki product configurator. High levels of usability are thus
achieved, rendering the configuration process intuitive and straightforward. Frequently
participants were unsure of their choice, or could not decide between options requiring
assistance from the support person. When the options were narrowed down, participants
would seek advice about what choice should be the final one. “I do not know” or “it is hard
to choose” were expressions participants used to describe their state. In this situation, the
help received from the store assistant/ co-designer was valuable since it helped to arrive at a
final decision, thus not abandon the configuration process. When navigating through the
choice of artworks the test subjects showed a significant interest in which artists had created
the designs, and if upcoming collaborations with different artist were planned. This is an
important observation since it shows potential for exploring the opportunities for artification
as described by Kapferer (2015). Whereby through collaborations with artists a brand can
demonstrate consideration for culture, intelligence and the ability to value artists and their
work, thus further increasing the perceived value of the product, as well as brand satisfaction.
Moreover, participants inquired whether they could bring in their designs. Many of the test
subjects ask for the launch date of the PSS as well as in which store locations it would be
available, a handful of test subjects were interested in having the jeans they were wearing
customised and one test subject even, after encountering the PSS on the first day of testing,
came back the next day with a pair of her own jeans which were then customised.
Design for circularity approach
To get a better understanding whether or not this business model also can contribute towards
a more circular fashion economy or at least slow the fashion loop, all participants were
questioned how likely they were to bring in a pair of old jeans to get them customised, and all
test subjects answered. Figure 63 delinites that 9 (22.50%) of the respondents answered
“definitely”, another 9 (22.50%) replied with “very probably”, 13 (32.50%) with “probably”,
5 (12.50%) with “possibly” and while none (0.00%) of them answered with “definitely not” 4
(10.00%) did respond with “probably not”. These results match with the observations in the
sense that while a few test subjects were very excited by the option to customise their old
jeans the reaction of most test subjects could best be described as curious mixed with a little
doubt of how it could work. Moreover, the test subjects were also asked if, based on their
experience today, do they believe customising their jeans will make them hold on to the
garment longer. The question was answered by all 40 participants and, as seen in Figure 64,
16 (40.00%) stated “definitely”, 8 (20.00%) said “very probably”, 7 (17.50%) replied with
“probably”, 9 (22.50%) with “possibly” whereas, no test subject (0.00%) answered with
neither “probably not” nor “definitely not”. With one hundred percent of respondents stating
that they would probably keep their personalised garment longer, out of which 40% of
respondents stating that they would ‘definitely’ do so, it can be argued that the co-design and
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customisation experience offered by the product extension service during the present study
could potentially contribute towards enhancing the emotional durability of the end product.
The observation is in line with Chapman (2013) Emotionally Durable Design concept,
whereby products that trigger an emotional response at the onset, could potentially
prolonging the use life of the product through a more profound sense of personal meaning
derived from the co-creation experience, as well a stronger customer-product relationship.

Figure 63 & 64: From left to right answers to Q16: How likely would you bring in old jeans to get them
customised? a nd Q17: Based on your experience today do you believe customising your jeans will make you
hold on to them longer?.

PSS as a brand strengthening activity
The last two questions of the survey hoped to reveal whether the proposed business model
has the potential to strengthen brand equity. Therefore, the participants were asked if they
would prefer a brand over that of a competitor if they knew said brand is offering a mass
customisation service. All 40 test subjects filled out the question and, Figure 65 illustrates
that, 11 (27.50%) replying “definitely”, 3 (7.50%) answering “very probably”, 11 (27.50%)
saying “probably”, 15 (37.50%) logging in “possibly” as an answer while no respondent
(0.00%) answered with neither “probably not” or “definitely not”. Also, the test subjects were
questioned if, in the future, they wanted to buy a new pair of jeans if this brand would come
first to their minds. All test subjects responded, as seen in Figure 66, 7 (17.50%) of the
participants answered with “definitely”, 5 (12.50%) with “very probably”, 16 (40.00%) with
“probably”, 10 (25.00%) with “possibly”, 2 (5.00%) with “probably not” and no respondent
(0.00%) answered with “definitely not”. Combined with the observations of test subjects
asking what brand would offer the tested product extension service, these results indicate an
slightly higher interest of the participants in a brand offering mass customization services
opposed to a brand that does not have said service. In addition, through observations, a high
degree of participants engaged with the printer and the printing process was observed. A few
participants observed the process with interest from a distance but were somewhat reluctant
to approach the printer.
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Figure 65 & 66: From left to right answers to the question Q18: Would you prefer a brand over that of a
competitor if you knew they are offering a mass customisation service? and Q19: I f in future, you want to
buy a new pair of jeans would this brand come first to your mind?

Lastly, all test subjects were given a chance to share additional comments about the
experience, 20 participants choose to comment and a word analysis of their writing is
displayed in Figure 67, revealing mostly positive words and phrases.

Figure 67: Text analysis for the test subjects comment showing the most common words and phrases.

Most participants were engaged up close, expressing high interest in observing the process,
asking “can I take a picture?”, and when assured that it is allowed, taking pictures and videos
of the printing process. Participants used “that’s exciting”, “that’s super fun”, “so cool”,
“really cool”, “oh my God, that’s so real” as expressions to describe their feelings about the
experience.
4.3.6 Case Study Conclusion
In the following subchapter, the main findings of the case study and conclusions will be
presented to answer the research questions of this study. Given the fact that research about
product extension service business models in the fashion industry is scarce this case study
aimed to contribute to the theoretical and practical relevance thereof. This is achieved by
gaining a deeper understanding of how customers experienced the PSS, how satisfied they
were with their product choice, as well as, its potential to prolong garments life cycles and
brand strengthening activity. Looking at the combined results and analysis of the survey and
observation data of the case study with regards to customer experience a few conclusions can
be drawn and the previously formulated research questions, “Does a PSS employing mass
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customisation hold the potential to affect the level of customer satisfaction with the overall
in-store shopping experience?” can be answered: The proposed PSS proved to be an
engaging experience for the test subjects and appears to fulfill all the criteria mentioned in
literature that can contribute to an elevated shopping experience, such being perceived by the
test subjects as authentic, unique, and aligning well with their personal needs. Thus, it is
indicated that a PSS employing mass customisation can affect the level of customer
satisfaction with their shopping experience in a positive way and serve as a differentiating
factor which could contribute to building competitive advantage. When it comes to the
combined results and analysis of the survey and observation data of the case study in terms of
product choice satisfaction the conclusions and answer to the research question, “Does a PSS
utilising mass customisation possess the ability to increase the level of customer satisfaction
of their individual product choice?” are the following: since 87,50% of the test subjects
found the product choices presented to them either very satisfying or satisfying a PSS
utilising mass customisation does appear to hold the ability to increase the level of customer
satisfaction regarding product choice. Once the test subjects had arrived at their final product
choice the majority of them appeared to be very satisfied with their product choice, and this
conclusion is strengthened by the fact that more than 60% of the participants wanted to buy
customised jeans. The fact the monetary value of the proposed product service extension was
perceived as high could be linked to increased product choice satisfaction as well.
Examining the combined results and analysis of the survey and observation data of the case
study for its design for circularity potential generated the following conclusion and answer to
the research question “Can a PSS employing mass customisation potentially contribute in
organising a design for circularity (DfC) approach in textile value chains?”: The mostly
positive attitude towards whether or not the test subjects would bring in their old jeans for
customisation does show the potential for the proposed product extension service to lengthen
the use stage of a garment life cycle. Additionally, since 60% of the test subjects stated that
the offered customisation would definitely or very probably make them hold onto the product
longer an emotionally invested longer lasting relationship between the customised product
and consumer is indicated. Therefore, it is hoped that a PSS employing mass customisation
can contribute to organising a DfC approach in textile value chains. The combined results and
analysis of the survey and observation data of the case study terms of brand strengthening
activity lead to the following conclusion and answer to the research question “Does a PSS
utilising mass customisation possess the ability to strengthen Monki as a brand?”: As seen in
the result the opinions of the test subjects on whether or not a brand offering mass
customisation would be preferred over another or would come first to mind when wanting to
make a purchase were not very conclusive. Most test subjects answered with probably or
possibly. Thus, no black or white answer to the research question can be given, but
indications that creating dynamic customer relationships through a product extension service
could lead to an increased customer loyalty from the consumers as well as increased brand
equity. However, in order to get a better picture of the effect of the proposed PSS further
investigations are recommended.
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5. Conclusion
The purpose of this thesis was to develop and test a product extension service business model
that utilises a direct to garment printer to mass customise jeans in-store. Thus, this chapter
will present the conclusions and recommendations for the three perspectives, that was first
established in the introduction and carried through the whole research of this thesis: design,
service provider, and customer. The three perspectives will be united into a new Business
Model Canvas with the intention to give the reader a better idea of how the different studies
conducted as part of this thesis fit together to create a better understanding of the proposed
product service extension business model.

Figure 68: Updated Business Model Canvas.

Key Partners
As seen in the key partner's section o f the proposed business model in Figure 68 most key
partners remain the same compared to the original Business Model Canvas. The biggest
change is that illustrators, as well as artists, have been added. This was done based on the
findings that during the customer case study it became apparent that the test subjects were
very interested in the design aspect of the mass customisation process. In line with previous
research and other brands that currently already make use of design collaboration and limited
design editions, it is recommended that this project explores the possibility of increased
perceived product value as well as brand equity through the collaboration with various
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different designers and illustrators. Additionally, such design collaborations could create a
deeper bond between customers and the product through the perception of rarity, enhance its
emotional durability and thus, increase the use phase of the jeans as well.
Key Activities
Moving on to the key activities necessary to be able to execute the projects value proposition
it becomes obvious that many of the original ones had to be transformed:
Create a printer workspace:
The direct to garment printer utilised
during this thesis requires a climate
controlled room and a relative humidity of
at least 35% in order to function at its best.
Therefore, it is recommended that a closed
off, separate printer workspace integrated

into Monki store is designed to facilitate
these requirements. This could be done for
example in the form of a glass cubicle, as
utilising glass instead of brick walls will
make it possible for the curious customer
to observe the workspace from the outside
and feel more inviting.

Train co-creation staff:
Since the co-creation suggests moving
away from a standardised sales approach
to more of an individualised advisory kind
the staff will need to be trained
accordingly. The staff needs to be
available at the printer workspace to
actively aid customers in discovering their

unknown needs as well as assisting each
customer to explore and utilise the product
configurator. Furthermore, the staff will
need to be familiar with all the equipment
needed for the customisation process as
well as having at least moderate technical
skills and a problem-solving attitude.

Develop the final version of the PC:
Since the PC developed for the present
research is a prototype designed for the
purpose of testing it with customers, its
functionalities were limited to only those
that help fulfill the said purpose. A fully
integrated PC needs to be built, that
includes the integration with the printing

equipment. For the final version of the PC,
information pertaining the product
configured by the customer, in this case,
the chosen artwork as well as the garment
to be customised, needs to be sent to the
printer in order to perform the printing job
and deliver the final product, all within the
PC interface.

Source final prints: Since for none of the
prints used during the present research a
commercial license has been purchased
they cannot be utilised outside of the scope

of this thesis. Again, seeking collaboration
with designer and illustrators to design
new prints for the project implementation
is recommended.
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Activate brand community sharing:
Since Monki´s internet presence at the
same time functions as a brand community
hub where their customers engage with
each other as well as the Monki products,
it is recommended to integrate the project
as soon as possible. Customers should be
able to share their finished designs and be
able to receive feedback from the Monki

community which could also function as a
way to encourage other community
members to try the product service
extension. Additionally, such an
integration could lower the burden of
choice thus, speed up the decision-making
process once the customer is actually
participating in the service, therefore, drive
sales.

Soft launch plan: This point relates to the
fact that the proposed product extension
service has not been tested thoroughly
enough to role it out in all Monki stores.

Thus, it is recommended to start with a
soft launch, introducing the service in one
or two selected stores.

Key Resources
The key resources i dentified, in addition to the ones of the original Business Model Canvas,
during the course of this research are a service technician and an integrated product platform.
Due to the fact that the printer and its mechanical requirements turned out to be more
demanding than originally believed it is recommended to have a service technician take on
the more technical jobs such as part exchanges, manual printer head cleans or print
calibrations as well as perform maintenance servicing on regular basis to ensure a smooth
running of the service. The integrated product platform relates to the already mentioned
integration of this new product extension service into all of Monki´s omnichannel and social
media efforts to maximize peoples opportunities to interact with, comment on and share their
experience with the proposed PSS.
Value Propositions
Following the customer case study as well as the factorial experiments conducted during
present research, a range of value propositions pertaining both the end product, as well as the
service and experience dimension of presented PSS have been identified:
The PSS tested during this thesis research proved to be offering an exciting collaborative
customisation experience. The experience was characterized as being ‘unique’, ‘surprising’
and ‘fun’, characteristics that underlie its hedonic value. High levels of engagement with the
process observed during the customer case study, as well as the willingness to sharing the end
design with their social network expressed by a high number of participants show high levels
of value derived from the product extension service. M
 oreover, the previously mentioned
high engagement with the process, as well a perceived ‘true’ and ‘authentic’ experience
demonstrate an interest in craft consumption, this type of consumption experience h olds
additional levels of value by allowing the customers to become active participants in the act
of production, contributing in this way towards both a more personal as well as socially
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engaging consumption act, by engaging and stimulating a customer’s creativity. During the
configuration process, test subjects as previously stated showed high interest in which artist
had created the artwork options available for customisation. This inquiry expressed by the
test subjects shows that there is also an opportunity for Artification to be used as yet another
value proposition able to enhance the overall perceived value of the PSS. The study
participants showed overall high levels of product satisfaction, t he majority of respondents
described the product choice as ‘very satisfactory’, with a high number of respondents also
expressing the willingness to buy a customised product in the future. According to the
customer case study data, study participants derived high levels of both uniqueness as well as
a utilitarian value from both the product as well as the product service experience. This
uniqueness and utility was enabled by the opportunity to design a personalised product that
aesthetically aligns closely with their personal preferences.
The customer case study data shows that the personalised garments offered by the product
extension service during the present study could potentially enhance their emotional
durability. Moreover, respondents expressed a willingness to pay a price that exceeds the
product’s fixed costs derived during the factorial experiments. According to the data it is,
thus, possible to not only offer the service to customers at an affordable price point a s
brought to light through the experimental research but, also potentially charge a price
premium, due to the high levels of value perceived by the participants of the customer case
study.
Customer Relationships
Following the customer case study it can be argued that implementing a mass customisation
product service extension can contribute towards establishing a stronger customer-brand
relationship. The PSS tested during present study allows for customer interaction along
multiple touch points: the product, the service/experience, as well as social/ brand community
dimension. Each touch point, in turn, holds value adding, as well brand image enhancing
opportunities. Strong consumer-brand relationship is primarily achieved through offering an
engaging and exciting collaborative mass customisation experience.
During the mass customisation process, value is co-created between the customer and Monki,
allowing for both the dissemination of Monki brand aesthetic but, also increased customer
satisfaction with the product that contains design elements to match their individual
preferences directly, product satisfaction that in turn strengthens the Monki brand even more.
Participants in the customer case study showed high levels of engagement in the
customisation process, have found the customisation service well aligned with their personal
needs, and were likely to share their experience on social media. This last observation holds
yet another opportunity to strengthen the customer-brand relationship, namely by becoming
part of the Monki brand community, participants express the willingness to engage in the
social construction of the Moki brand, contributing in this way towards creating brand
awareness.
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Channels
Low setup costs and the mobility of the SME employed in the product extension service
developed for the purpose of present study renders it possible to implement the PSS in Monki
retail outlets, pop-up stores as well as any other space that answers to the climate control
conditions required for the SME to function properly, discussed previously.
Customer Segment
The addition to the already existing Monki target customer segment are the individualistic,
trend sensitive, as well, craft and, environmentally conscious consumers. One could argue
that these segments always have been represented in the Monki core consumer but with the
proposed product service extension they are more clearly defined and thus, targeted. The
individualistic consumers who express their personality and individuality through fashion
have, in the quest to satisfy this need, an increased willingness to make use of the proposed
product service extension. The trend sensitive consumers have a tendency to concern
themselves with the latest fashion trends in order to not be left behind by friends and looking
at what other fashion brands in the same price segment are offering indicates that co-creation
and collaborations could be of interest to this segment. Moreover, a new generation of craft
consumers are on the rise, these young experience driven consumers are drawn towards more
emotionally and community engaging experiences enabled by the DIY activities and physical
interactions with the product offering, there is, therefore, an opportunity for the re:textile and
Monki product extension service to appeal to those needs as well. The growing craft
consumer segment also correlates with shifting consumer awareness towards sustainability
and textile waste: therefore, consumption guilt and the avoidance of post-purchase hangovers
can be identified as drivers for the conscious consumers towards choosing brands that engage
in activities towards circularity and a potential product life expectancy extension after the
mass customization process as well as the option to bring in their old garments will suit their
mission.
Cost Structure
The cost structure does not change drastically from that of the original, and this is one of the
strengths of the mass customisation activity as it is implementable into the existing value
chain. The additional posts to Monkis existing cost structure are; printer leasing, product
configurator development, co-creation staff training, print acquisition as well as printer
workspace. The printer workspace has a number of requirements for the operating
environment in order for the machine to produce at the optimal level so depending on the
situation this cost could vary considerably. The material cost for the pocket shaped prints is
fairly consistent, suggesting that one price could be used for all similar sized prints.
Furthermore, it is recommended to utilise a value-based pricing method as opposed to
cost-based method due to the direct relationship between the value and the customers need
and thus, also their willingness to pay for the product or service.
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Revenue Streams
Much like the existing revenue streams of Monki, streams from the physical store as well as
from any pop-up sale point are the main functions. Though, events and festivals could be
considered as interesting engagements in terms of launching this product service extension.
Additionally, print sales could potentially lead to increased sales in general. Another aspect is
the potential for increased brand equity through mass customisation activities, this is not a
direct revenue but rather a long-term build up of equity.

6. Further Research
Under this heading further research suggestion be made on the basis of the conclusions and
therefore draw this thesis to a close by suggesting what the next step in the re:textile and
Monki project would be:
As a suggestion for future research, the performance of the re:textile and Monki PSS using
direct to garment printing as a mass customisation solution, as well the customer satisfaction
with both the experience and the end product could be explored more in depth, namely in a
real-life retail setting. Another suggestions is based on the fact that during the business model
testing no actual sales occurred thus, once the proposed product service extension is
implemented at scale in a few Monki stores it would be possible to gather and analyse data
directly from the point of sale to be able to gain a better understanding of a customer's
willingness to pay for a mass customisation experience in-store, as suggested by Franke and
Schreier (2008). Since the scope of the presented thesis only allowed to investigate the brand
strengthening potential of the PSS at one point in time, inquiring into whether implementing
such solutions in a retail setting has a positive influence on the retail footprint, as well as the
Monki brand image, and subsequently brand equity and ROI with the help of a longitudinal
study could be of interest. Lastly, of interest for further research could be weather proposed
solution can contribute towards Design for Sustainability through their potential to increase
the emotional durability of fashion garments, thus also increasing the product’s lifecycle
through postponing their landfill stage in the long term. In order for this to be researched
customers would need to be interviewed not only at the point of purchase as done during this
thesis customer case study but additionally a few months post purchase to be truly able to
understand whether or not the customisation was able to increase the bond between the
customer and their garment.
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APPENDIX V-

Customer case study survey questions

1. Please confirm your gender:
Male / Female / Other

2. Please confirm your age:
Under 15 / 16-25 / 26-35 / 36-45 / 46-55 /
55+

3. What is the highest degree or level of school you have completed? If currently enrolled, highest
degree received.
No schooling completed / High school graduate, diploma or the equivalent / Trade training
Bachelor’s degree / Master’s degree / Doctorate degree

4. How often do you buy new clothing items?
Weekly / Monthly / Bimonthly / Every six months / Less often

5. How much money do you spent on clothes per month?
0-50€ / 50-100€ / 100-250€ / 250-500€/ >500€
6. Compared to my friends I own a lot of clothing:
Strongly disagree / Disagree / Neither agree nor disagree / Agree / Strongly agree
7. In general, I am amongst the first in my circle of friends to buy into a new fashion trend as soon
as it appears:
Strongly disagree / Disagree / Neither agree nor disagree / Agree / Strongly agree
8. How many fashion bloggers/influencers do you follow on social media?
<5 / 5-10/ 10-25 / 25-50 / >50
9. How well did the offered customization service align with your needs on a personal level?
Extremely well / Very well / Moderately /Slightly / Not at all
10. Please select the adjectives that describe the mass customization process of your jeans best:
Unique / Surprising / Fun / Confusing / Unnecessary
11. How would you rate the likelihood of you sharing your finished design with your friends via
social media?
Definitely / Very Probably / Probably / Probably Not / Definitely Not
12. How would you describe your product design process:

Very Unsatisfactory / Unsatisfactory/ Neutral / Somewhat Satisfactory / Very Satisfactory
13. Based on your experience here today, how likely are you to buy a customized pair of jeans?
Definitely /Very Probably / Probably / Possibly / Probably Not / Definitely Not
14. How satisfied were you with the amount of choices given by the product configurator?
Very satisfied / Satisfied / Neither / Dissatisfied / Very dissatisfied
15. How likely would you bring in old jeans to get them customized?
Definitely /Very Probably / Probably / Possibly / Probably Not / Definitely Not
16. Based on your experience today do you believe customizing your jeans will make you hold on
to them longer?
Definitely /Very Probably / Probably / Possibly / Probably Not / Definitely Not
17. Would you prefer a brand over that of a competitor if you knew they are offering a mass
customization service?
Definitely /Very Probably / Probably / Possibly / Probably Not / Definitely Not
18. If in future, you want to buy a new pair of jeans would this brand come first to your mind?
Definitely /Very Probably / Probably / Possibly / Probably Not / Definitely Not
If you would like to share any additional comments or experiences about the PSS, please enter them
below:

APPENDIX VI- This is Monki communication campaign.

Monki is a storytelling brand that offers great fashion
at a competitive price. We want to empower young
women through an engaging and sustainable brand
experience. We take inspiration from our community
and in turn inspire them by offering an outstanding
fashion mix rooted in Scandi cool, Asian street style
and global denim trends.

Business idea
Monki is a storytelling brand offering great
fashion at competitive prices aiming to
be kind to the world and empowering the
young women in it.

Mission
To empower young women to express
and feel great about themselves through
our brand experience.

Vision
The most loved fashion brand.

OUR CUSTOMER

Our customer
YOUNG

The Monki customer is a young
woman with the interests of a
typical 22 year old.
LIFESTYLE

She is fashion interested, has an
urban mentality and a digital lifestyle. She loves to hang out with
friends, to party and to shop.
BUDGET

She is on a budget but is time rich
and has few responsibilities.

OUR BRAND VALUES

Brave
We believe in what we do and what we stand
for! We’ve got the guts to be different. To set
ambitious goals, face challenges and come
up with new ideas on how to move forward.

Fun
We believe the world needs the Monki twist. It
needs fun. And inspiration, imagination, humour.
We go the extra mile to give people an inspiring
experience.

Friendly
We believe that it’s cool to be kind to the world
and the people in it. We want to communicate
Monki’s big heart to everyone. As a company, we
are a team. To help each other out, share a laugh
and challenge each other to grow is a given.

Empowering
We want to inspire young women to feel good
about who they are, and express themselves. We
want to enable people to show their true colours.

We are one team

We believe in people

Entrepreneurial spirit

• We share the goals and the
challenges

• We see beyond our roles: we see
the big picture

• We share the fun

• We trust and respect each other
• We believe in everyone’s ability to
contribute and grow

• Everyone is important

• Diversity is a resource

• Own it!

Cost conscious

• We always seek opportunities

Straightforward &
open minded
• We take pride in what we do
• We’re not afraid to share
• Empower/be empowered by
feedback

Constant improvements

Keep it simple

• We plan and prioritise—what
adds the most value?

• We dare to learn from our mistakes

• We trust (y)our common sense

• We encourage new ideas

• We are uncomplicated and flexible

• We look for a more efficient solution

• Dare to try!

• Make it work!

• Make it sustainable

Our offer
We turn current fashion and lifestyle
trends into contemporary, eclectic
collections made for individual styling. Offering the perfect mix of
essentials and standout pieces sold
at excellent prices.

Visual ID
We do fashion communication our
own way, inspiring by expressing the
brand with a colourful expression and
contrasting visual elements in combination with fashion elements. Through
constantly securing representation in
casting and empowerment in poses,
expressions and photographic style
our visual identity is a tool that helps
us achieve our mission to empower
women.

Our stores
The Monki stores provides a unique
fashion world with a dynamic street
market feel, where customer visit
to shop, hang out and get inspiration.

-1,
\

monki.com
Our webshop store and internet
home. Our campaigns and products coexist with #monkistyle
pictures, meaning that it’s it not
only a webshop but also the hub
of our community. Want to know
anything about us or our fans?
This is the place to find it.

Start page

Category page

#monkistyle gallery

Monki Cares
We want to be kind to the world and
empower the people in it. So we
work hard to produce great fashion
and stores in a way that is great for
real – for the environment and the
people making it.

Our community
The most important part of our
concept is our girls. Monki is a
community of fun-loving, valuedriven young women. And a place
where we get inspiration from our
community and in turn, inspire them.

Our communication
We work with value-driven communication that exists to stand out,
express our brand and connect with
our girl. Brave, fun, friendly and inspiring in tone, it encourages people
to express themselves through style.

Monki.com
facebook.com/monki
Instagram: @monki
Twitter: @monkiworld
Vkontakte: vk.com/monki_russia
Weibo: weibo.com/monkiworld
Pinterest: pinterest.com/monkiworld
Snapchat: @monkiworld
Wechat: MonkiWorld

APPENDIX VII- Effort Agreement

Effort agreement
Indicate your individual contribution to the project in the table below and attach
this as an appendix in your report.
Name
Sophie-Marie Ertelt

Contribution (%)

33.34

Ecaterina Guzun

33.34

Mirja Scott

33.34

Signature

In case of different contribution, indicate here who has contributed with what.
For example: Who has written the text, who did the presentations, who did the
interviews etc:

Opposition of Josefine Akers by Sofie Marie Ertelt, Ecaterina Guzun and
Mirja Scott
The Thesis “FROM FASHION DRIVEN BY ART TO FASHION DRIVEN BY DATA”
written by Josefine Akers utilizes a qualitative case study methodology to explore how
companies that are part of the apparel industry can utilize digitization as well as digital
linking technology to support innovation and competitiveness and create benefits such as
shorter lead times, a more agile supply chain designs and potentially enable consumer-driven
design and product development as well as, flexible, local on-demand production. The
general theory on supply chain reconfiguration and cloud chain are first presented and then
applied to the case of the fashion supply chain. The empirical data presented stemmed from
seven interviews with fashion industry experts who were purposefully sampled. A
thematically analyzation of the data followed which led to the emerging of a main theme
“Efficient production of better products” and five additional subthemes. In order for the study
to develop an understanding of the digitized fashion supply chain, the empirical data is then
analyzed and discussed in comparison to the previously established theory of supply chain
reconfiguration and cloud chain. This process led to a modification of the existing theory on
supply chain reconfiguration and cloud chain, through the integration of the contextual traits
of the digitized fashion supply chain produced with the help of expert interviews.
The relevance of the chosen topic can be considered very high as, just as presented in the
introduction, fashion supply chain optimization with the help of technological innovation
could be key to boost supply chain performance as we as also react better to the demand of
customers for personalized goods and services. The problem is well defined but the purpose
and especially the research questions could benefit from further clarification as well as a
more narrow scope. A proposition for an altered more confined research question could be to
state what firms are being investigated in e.g., luxury fashion/fast fashion, as well as overall,
define digitized fashion supply chain better.
The literature review lacks in depth and it seems like it is expected that the reader has a lot of
previous knowledge within fashion supply chain and its various adaptations. For example
which business model a fashion company operates from is never described in depth or
clarified. Therefore, the supply chain and the fashion industry together with its key players
and global factors that impact the supply chain as well as how information flows through the
supply chain could be elaborated on in more detail to create a better understanding of the
point of departure for this research. The chapter could benefit from additional topics such as
digital tools for organizational management/product data management (PDA)/Product
lifecycle management (PLM) and the general use of software within the supply chain as well
as a closer look at the current process of product development to relate this chapter more
strongly to the purpose.

Research strategy and chosen methods need a stronger motivation, questions such as why is
case study research utilized and a clear definition of the case is missing/mixed up (sometimes
the fashion supply chain is described as the case, sometimes each interview is referred to as a
case). Additionally, it is not clarified what type of case (critical/ unique/ representative/
longitudinal or revelatory case as defined by Yin) the case study represents. Further, the
author does not bring forward a clear roadmap or plan of action for case studies nor enough
critique and validation of the chosen method. An exploratory research design that uses a
qualitative approach through expert interviews might be more suitable for this study.
(Exploratory and explanatory are constantly used interchangeably throughout the text but are
not the same). Dubois and Gadde´s (2002) systematic combining methodology article is used
throughout the whole thesis without ever presenting or bringing up systematic combining as a
concept or following through on it properly. Maybe another source could be more helpful or
offering an explanation of the concept. An elaboration on the methodology implications of
interviewing experts is missing, such as Research Methods Series: Interviewing Experts
(Bogner A., Littig B. & Menz W., 2009).
Information about the type of interview (semi-structured) that is utilized, its benefits and
implications are not clearly brought forward. Furthermore, the study does not guide the
reader through the process of how the interview guide was developed or the interviews
conducted. For example information about that there are seven interviewees on four
occasions is offered but if they were interviewed separately or several together (which could
lead to the interviewees affecting each other) is excluded. The thesis claims to use different
research methods in order to accomplish triangulation but only the case study methodology is
outlined, which leaves the reader to wonder what other methods were used. The heading
“Research quality” c ould be replaced by a heading title called “Validity and reliability of the
research” to make it clearer what the segment is about. Additionally, the segment needs more
clarification as it changes back and forth from one case to stating there are multiple, which is
very confusing to the reader. The author does not bring forward any research limitations nor
reflexive critique towards the chosen methods.
The analysis and the purpose are clearly related, through the thematic analysis of the
empirical data. In the thematic analysis, the benefits of digitizing the apparel supply chain are
examined from the scope of the information derived from the case, the industry experts. The
sub themes work well to strengthen the main theme and follow the purpose stringently
throughout analysis. The data emerging from the interviews is dense and leads to interesting
and valid aspects but since the theory it is set out to challenge is thin and from few original
sources there is room for elaboration here.

The conclusion and discussion hold a few irregularities that draw from the overall well
executed and well structured segments. The conclusion refers to the seven cases as even

though it is previously stated that the supply chain is the case. The conclusion fits well within
the scope of the research and the inferences are not beyond reason. The conclusion holds high
reliability and are well anchored in the empirical data derived from the interviews. Several
interesting and challenging findings are presented and to keep them anchored in literature as
well as giving the challenge more credibility the discussion chapter would have benefited
from more clearly stating where the data was derived from as empirical data is mixed with
existing literature without referencing.
In total the study brings forth valid and interesting points that definitely challenges previous
research and contributes to this particular field of knowledge. The original ideas regarding
data being so valuable that is could hamper collaborations and agility, even within one and
the same supply chain, challenges previous theories on the subject. Also, the emerging idea
from the empirical data that the real reason a firm ventures into customisation is the the
gathering of data, as opposed to tailoring products, creates a foundation for an important
discussion of the ethical dilemma this brings forth.
The language is consistent and the thought stringent throughout the thesis which makes it an
interesting and easy to follow read for someone with previous knowledge in the field. There
are some contextual (for example the issue with the numbers of cases) and factual
(explanatory/exploratory) inconsistencies that most likely would be corrected by the author
given some more time working with the text. In the Background there is a total contradiction
in the text due to that the word “ought” is used as opposed to “ought not”. The title of the
thesis is interesting and opens up the thought process for the reader. It speaks of fashion
being driven by art and it would have tied it all together nicely if it would have been
elaborated in the Introduction how fashion was indeed driven by art.
In the hope that this opposition will be constructive and further the study, we are grateful to
take part in it.
Sincerely, Sophie-Marie Ertelt, Ecaterina Guzun and Mirja Scott

