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Chapter 1

Introduction

Over the past decades, User-Centered Design (UCD) has become a mature
field of research and profession. It is widely covered in various journals study-
ing the different ways of involving users, discussing a vast amount of cases,
unravelling and reflecting on the underlying mechanisms. A lot of knowledge
on UCD is gathered in the context of large companies or is developed in an
academic setting (Repo et al., 2007; Sleeswijk Visser, 2009). Knowledge on
how Small to Medium-sized Enterprises (SMEs) can apply UCD for product
innovation is limited to a small number of case studies. This thesis focuses
on how SMEs could involve users in design projects to increase their product
innovation capability. The term user in itself is quite ambiguous and will be
explained in 1.1. To illustrate User-Centered Design in the context of this
thesis I give an example of an SME applying UCD for product innovation that I
personally was involved in as a user:

During the course of this PhD. project | became a mother of two children. Nursing
and taking care of my children, especially during the first half a year of their life

is arich memorable experience. As a young working mother, | made use of a
breast pump to nurse my children. When | asked other young mothers about their
experiences with the product it brought up many interesting stories (see Figure
1.0 for some examples).

In the past two decades more and more methods have been developed to
bring this kind of tacit and latent knowledge to the surface by providing users
the means to make their experiences explicit. I refer to these methods as UCD
methods.

Introduction 9



At the moment the most common breast pump is a product from Medela (Figure
11). You need two hands to use it; you need privacy as you are handling the com-
plete machine with your breasts uncovered [note the word machine). It makes a
lot of noise and it does not look appealing, unfit for the special intimate context of
nursing your new-born child. Many women feel embarrassed using it

Medela, the market leader, is a large international company. In 2010 Difrax, an
SME with only 32 employees (of which two are designers), decided to develop

a breast pump based on user insights similar to those presented in Figure 1.0.
Difrax talked to young mothers and doctors, and gained insight in what matters to
mothers when needing a breast pump. This resulted in their B2b (Breast 2 baby)
breast pump (Figure 1.2) that can be used without hands allowing the mother to do
something else in the meantime. Mothers do not need to uncover themselves. The
machine is quiet, comfortable and attractive. The milk goes directly in a bottle. It
was a major breakthrough for young mothers and the market. The company won
several important design awards, for instance the Red Dot Design Award in 2012.

The kind of user stories, as presented in Figure 1.0, provides inspiration to
designers redesigning the breast pump. Using user insights is a challenging
process for small companies because of the lack of dedicated experts or even
designers in the company. In this Introduction chapter I set out the two main
components of this thesis: User-Centered Design and Small to Medium-sized
Enterprises. [ will clarify my view on UCD, how UCD is used and describe

the kind of companies that are the subject of this thesis. I will formulate the
research questions forming the basis of this research and I will explain the
structure of this thesis.

10 Chapter 1

Figure 11 (left): Breast pump
from the current market
leader: Medela

Figure 1.2 (right): The breast
pump developed by Difrax
applying UCD.

1.1 — User-Centered Design in the context of this thesis

Users, clients, customers, and others have been increasingly involved in the
design process during the last decades. This is demonstrated by the names of
emerging design approaches:

- participatory design (Schuler and Namioka, 1993)

- human-centered design (ISO, 1999).

- customer-centered design (Chandler and Hyatt, 2002, Beyer and

Holtzblatt, 1998),

- user-centered design (Vredenburg et al., 2002), and

- people-centered design (Wakeford, 2004).
These approaches claim that designing with user information helps getting
a better insight in what things delight or serve people, resulting in products
that better suit their needs. Such products have a smaller chance to fail when
they enter the market (Laurel, 2003). The variety of names suggests that the
field doesn’t have a single use of words. People who use products, experi-
ence using products, buy products, or participate in user studies are variously
referred to as (end-) users, customers, participants, etc. Although the terms
can refer to the same individuals, it indicates that there are different perspec-
tives for the roles that invited people take in product development. These dif-
ferent perspectives, such as User-centered Design, imply a specific approach
in setting users central to design process, having a mindset centered towards
users, and applying a collection of methods in order to gain knowledge from
users. In the respect of this thesis I regard UCD as an approach which cannot
exist without the means (methods) to place users central, nor can the meth-
ods be regarded equal to UCD itself.

So who is the user?

As involving users brings different perspectives to the design process making
it a complex phenomenon, I would like to use an example:
One of the SMEs that were involved during my studies is Tilcentrum. They
produce (amongst others) lifting aids for hospitals. Their primary client is the
head of the hospital purchasing their products. The patient and the nurse op-
erating the lifting aid are considered as users (See Figure 1.3 for an overview).
Still, these are not the only people who are affected by the product. They can
be divided into:

- users (who make use of the product)

- direct stakeholders (people who have a direct stake or interest in the

product) and
- indirect stakeholders (people who deal with the product indirectly).

A direct stakeholder is for example the technical staff, who is called by the
nurse every time a patient needs to be lifted, as they have to install the lifting
aid. An example of an indirect stakeholder is a visitor, who does not use the
product, but could provide interesting information on how they perceive the
product.

Introduction n
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In many cases, companies only involve whom they consider their ‘users’.
During a project with Tilcentrum a major breakthrough was realized by ad-
dressing the dynamics between the technical staff and the nurses. The design
team used the insights from the technical staff and the nurses to design the
support structure of the lifting aid in such a way that the technical staff was
no longer needed for lifting, saving time for both the nurses and the technical
staff.

The term ‘user’ suggests that they are using a product, which is not the

case for all stakeholders. The term ‘user’ often restricts the relevance of the
person to the time he or she is interacting with the product, and makes the
designer blind for the larger life that this person leads. Another limitation
of this term is that users and other stakeholders cannot yet ‘use’ a product,
when it still has to be designed. There is an emerging view that ‘the person
being served through design’ should be regarded as a complex human being,
and that designers can influence and therefore should pay attention to the
many facets of his experiences (Green and Jordan, 1999). Although the term
‘user’ is not always appropriate, the people being served through design are
referred to as ‘users’ in the remainder of this thesis. In the example of the
lifting aid, I refer to the user as the person being lifted which has the experi-
ence, the nurse and the technical staff. They are the ones with direct interac-
tion with the product.
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Figure 1.3: A map of all stake-
holders involved in the context
of lifting aids in hospitals.

Figure 1.4: An overview of the
chain of stakeholders for Al-
rec. The actual user is distant
and unknown.

So what role does the head of the hospital have if he is not considered as

a user but an indirect stakeholder? Many vendors primarily deal with the
persons buying their products, their clients. The head of the hospital is con-
sidered as a client even though he is not only a purchaser but also concerned
about the working conditions of his staff. In general, two different kinds of
companies can be distinguished in this respect: those selling products to
other businesses (B2B) and those selling products to consumers (B2C).

Figure 1.4 shows the chain of stakeholders for Alrec. This is a B2B SME that
develops in-store displays. They developed for example small “shop in shop”
systems for clients like Bosch that want to have dedicated floor space in

DIY markets. Alrec has contact with the retailers to know what dimensions
and characteristics their products can have. Alrec has no direct knowledge

of shoppers in general: in this case the person interested in buying a Bosch
product by consulting the shop-in-shop system.

i

RETHILER

Companies have different stakeholders regarding the products they develop.
They have clients buying their products and users ‘using’ their products all
adding to the complexity of getting an overview of their stakeholders. Each
type of stakeholder has different requirements for the product and each
type is worthwhile considering. At the same time, it is the combination of
information gathered from multiple perspectives of the stakeholders that is
interesting.

Bringing tacit and latent knowledge to the surface

Returning to the example at the start of this chapter: the experience informa-
tion gathered on using a breast pump and nursing (Figure 1.0) illustrates what
can come to the surface. This knowledge has different levels (Figure 1.5).

- Explicit knowledge is for example factual knowledge, often top of the
mind. “What kind of breast pump did you use? How long did you use the
breast pump?”

- Alevel lower is the observable knowledge. By looking how people use the
breast pump insights come forward like: “When putting the milk from
the cups into the bottle, this mother always spills milk making the bot-
tles sticky.”

- Tacit knowledge is knowledge that people can act upon, but cannot read-
ily express in words (Polanyi, 1964,).

- Latent needs are those of which people are not yet aware of. They are
needs that become real and into existence in the future.

Introduction 13



The latter two levels of knowledge (tacit and latent) address what people
know, feel and dream. They are hard to discover. People need time to make
these experiences on deeper levels of knowledge explicit. It is this kind of
knowledge that enables designers to think about future applications.

WHAT  PEOPLE: TECHMQVES: VNOWLE DIn6
SURFALG |

iNTERVIEWS A

TE?:K ExpLiAT
b0 0BSERVATIONS OESE RV ABLE
vse
, THET
Wnow GMM“E" Figure 1.5: Different levels of
FeeL L e LATENT knowledge accessed by differ-
W W DRERM ent methods.

(Sleeswijk Visser et al., 2005)

The different kinds of knowledge are explored using a variety of techniques
and methods. Consequently the data has various forms. Data can consist

of all kinds of fragments of people’s experiences, in different forms, e.g.,
stories, drawings, self-made photographs, video material etc., including

the complexity and richness of people in their everyday life. The outcomes
provide a view of the elements of people’s everyday experiences, not a total
overview, but a collection of glimpses into their experiences (Sleeswijk Visser,
2009). These outcomes can be gathered by applying a combination of differ-
ent methods that are discussed in the following section.

A landscape of methods and approaches to involve users

Several qualitative research methods have been developed to document peo-
ple’s experiences for use in design (see for an overview of current qualitative
research methods: Preece et al., 2002; Laurel, 2003; IDEO, 2009 and KAIST,
2009). Most of these methods originate from classical research-orientated
disciplines (Sanders and Stappers, 2008). Observations, field visits, inter-
views, focus groups and applied ethnography have a long history and have
been applied for a wide variety of research aims. These methods address

the top layers of explicit and observable knowledge. More recently, research
methods have emerged from the design discipline itself aiming at the more
tacit and latent knowledge, such as cultural probes (Gaver et al., 1999), and
generative techniques (Sanders, 2000). These methods make use of a de-
signer’s skills to create eliciting assignments and exercises. Users performing
these assignments make use of classical ‘design’ techniques, e.g., collages, to
explore, document, and interpret their everyday experiences. These methods
can be suitable for generating a holistic view of people, including people’s
everyday experiences in their full complexity. There is not one appropriate
method for a design project (Goodman et al., 2006). The benefit lies in the
mix of knowledge gained from these different types of methods (Sleeswijk
Visser, 2009). Anecdotes expressed in a generative session can, for example,
enlarge the understanding of a field visit observation.

Figure 1.6: The emerging
landscape of methods and
approaches to involve users
in the design process (Sand-
ers and Stappers, 2012 with
"design games” added to the
landscape as | consider design
games to be a possibly valu-
able UCD method for SMEs).
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To get a grip on this multitude of existing methods aimed at attaining user
insights, Sanders and Stappers (2012) created a landscape, mapping exist-
ing methods along two axes (Figure 1.6: participation on the horizontal axis,
and the type of approach on the vertical axis). Designers have been moving
increasingly closer to the future users of what they design and are increas-
ingly giving their users an active role in the design process. Sanders and Stap-
pers argue we are extending from research-led approaches, where the user is
considered subject and the designer is the expert, to design-led approaches,
where the user is an active participant in the design process and the designer
facilitates this participation. This stems from the change in the design of
categories of “products” to designing for people’s needs.
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The traditional design disciplines on the left of Figure 1.6 are centered on a
product or a technology. Here the designer gains the skills needed to expertly
conceive and give shape to products such as brand identities, interior spaces,
buildings, consumer products, etc. The emerging design practices, on the
right, centre on people’s or societal needs, and require a different approach
in that they need to take longer views and address larger scopes of inquiry.

In the example of developing a new breast pump based on user insights, the
methods on the top of the landscape will provide insight into the needs of
mothers going beyond the shape and utter functionality of the product (its
intended and expected use). Using the top right methods, information on
context of the user, desires and needs, will be gained enabling the designer to
develop a product that suits the intimate context of nursing.

User involvement as discussed in this dissertation focuses on involving users
in the first stages of the design process to provide direction for product inno-
vation. The emphasis lies on design-led methods as they provide knowledge
unfamiliar to SMEs (Cooper, 2001). In this thesis I will refer to User-Centered
Design as an activity where users are involved in the design process, for de-
signers to gain insight into the product and the context of use for product in-
novation. In this context, I consider applying UCD as not only acquiring infor-
mation from users, but also involving users in the design process and letting
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users participate in the design process. UCD in this thesis covers a wider area
of methods to involve users than as defined by Sanders and Stappers (2008).
With regard to product innovation, UCD is not the magical perspective, which
will only make successful products. Applying UCD in companies still presents
many challenges and has some pitfalls in its application such as: time-con-
suming, required expertise, It might not be valuable for any company to use.
UCD offers opportunities to organisations to open up and explore new pos-
sible directions for product innovation.

1.2 — Introducing SMEs

Each country uses a different definition for SMEs, and literature from various
regions can result in sometimes contradicting conclusions. From the first of
January 2005, the European Commission of Enterprise and Industry describes
Small and Medium Sized Enterprises (SMEs) as: Enterprises with no more
than 250 employees (as for example opposed to that used in the USA includ-
ing companies up to 1000 employees). Since so many companies are catego-
rized as ‘SMEs’, this means there is a large diversity in how small or large
they actually are. The European Union defines the following categories among
SMEs (European Commission, 2005):
- Micro firms have fewer than 10 employees and an annual turnover of less
than € 2 million
- Small firms have up to 50 employees and an annual turnover of less than
€ 10 million
- Medium sized firms have up to 250 employees and an annual turnover of
less than € 50 million.
In a European context Small to Medium-sized companies not only represent
a large number of companies, they also play an important role to the national
economies:

Micro, small and medium-sized enterprises (SMEs] play a central role in the
European economy. They are a major source of entrepreneurial skills, innovation
and employment. In the enlarged European Union of 25 countries, some 23 mil-
lion SMEs provide around 75 million jobs (2/3 of all jobs in the EU) and represent
99% of all enterprises contributing to more than half of the total value-added
created by businesses in the EU. (European Commission, 2005)

Characteristics of SMEs

Companies that fall within this definition cover a wide variety of activities.
They can be service-providers like the next-door hairdresser, product retail-
ers selling goods like bread and flowers, as well as manufacturers of products
and suppliers to other producing companies.

SMEs that are the subject of this thesis are manufacturers of products either
for other businesses (B2B) or for end users (B2C). The products are designed
in-house, or initiated in-house, but outsourced for its design.

Many SMEs start serving some kind of niche market (Nooteboom, 1994 and
Cawood, 1997). They often originated from an idea of the owner based on a
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problem he experienced himself (Guimaraes et al., 1996; Hadjimanolis, 2000;
Brougrain and Haudeville, 2001). The owners of these SMEs started being
their own users or having a user in their direct environment. The owner is
the pivot of the SME, has an important impact on the company, is heavily
involved in product innovation and is in charge of the decision-making. The
owner is an important stakeholder in the studies covered in this thesis.

SMESs enter the market as single product or technology-led company with-
out the financial resources to broaden their product range even if this was
considered strategically desirable (Storey, 1982). The niche markets in which
SMEs operate are often so small and so specific a large company could not
survive.

SMEs are often a forgotten child in academia, media and the general public.

Literature on SMEs describes primarily the downsides or problems: restricted
budget, no specialized staff, limited time, no real innovation program or
process, etc. (Birchall et al., 1996; Chandler et al., 2000 and Beaver and
Prince, 2002; Hausman, 2005). Chapter 3 of this thesis will demonstrate that
SMEs also have opportunities, flexibility, close contact with users, ambition,
interest in the long-term future, in making a difference. When we think of
innovation and more in particular product innovation we think of large com-
panies such as Apple, 3M, Philips, Samsung, Unilever, Proctor and Gamble
and others. But the actual innovative heart of the economy consists of Small
to Medium-sized Enterprises (Acs and Audretsch, 1993). It is not so strange
that large companies are more and more interested in their smaller broth-
ers for new ways of innovating. This thesis focuses on the opportunities and
strengths of SMEs, enabling them to become even better by opening up new
ways to innovate by using their existing user contacts.

At the time this PhD. project started (in 2008) only few SMEs were mak-

ing use of UCD. Difrax is an example of an SME successfully applying UCD

in product innovation. SMEs are able and interested in applying UCD but in
another way than large companies or academia. SMEs have no dedicated UCD
expert or, in some cases, even no designer. SMEs acknowledge that the user
perspective is a good way to deal with the increasing complexity of products
and products becoming more and more service-embedded. This thesis inves-
tigates how SMEs, interested and willing to apply UCD, can be supported.

A definition of SMEs based on company size, provides little insight into the
day-to-day reality of SMEs and remains abstract. To illustrate the kind of
companies involved in this PhD. project, some of these existing companies
are introduced: Gefken is a B2B company (page 18), supplying on demand
solutions for their clients. Tilcentrum is both a B2B and B2C company with
some prior experience involving users for product innovation (page 19). Di-
frax, mentioned earlier, manufactures baby care products (page 20). Experi-
ences with these companies will be used to illustrate different aspects of
product innovation in SMEs.
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Gefken Cases

Gefken Cases, a 54 years old family-owned company, makes custom made, on
demand only, cases (no stock, about 20.000 cases a year). They started their
business making cases for records. Wouter Gefken, the current owner-manager,
is responsible for developing new products together with Diego Noriega (sales
responsible). Gefken employs 8 people of whom 2 deal with designing and devel-
oping the cases. They have however no formal design background.

Gefken has a returning client base (about 40%, others are one-time orders)

and does not actively approach clients. Wouter Gefken [owner-manager): "At

the moment we do not actively market our products, this is one of our points of
focus for the future. "They currently serve well-known clients like NASA, KLM,
Coca Cola, Hunter Douglas, General Electrics etc. Over time Gefken has become
European market leader in this segment.

In general, the client chooses the appearance of the case (print, colour and
texture, content). The basic design of the case does not change although several
standard options can be customized. The different lines of cases are: to pack to
present, to pack to protect, flexwork with a laptop in the case and flight cases.
Diego Noriaga (sales): "Ten years ago it was profitable to produce small series
of simple cases, competition from countries e.g. China caused a shift towards
specialism and more complex products. “Gefken has their production on site in
the Netherlands.

Till 2007 product innovation was limited. Then they started a new product line
focussing on flightcases developed in collaboration with TU Delft. Since then,
Gefken started focussing on product innovation to differentiate from competi-
tion. This is limited to technology-driven aspects such biometrics (e.g. fingerprint
security protection), GPS integration and solar cells. The design of the case did
not change. The grip was the last change made 10 years ago.

Regarding their future strategy Wouter Gefken (owner-manager) says: “We want
to continue producing the products we deliver. Resale is not an option”.

Chapter 1

Tilcentrum

Tilcentrum is market leader in lifting aids in the Netherlands for home use (B2C)
and for medical organizations (B2B). Ted van Scheppingen founded Tilcentrum
(lifting-centre in English) in 1996 in a garage. Ted has a background in mechanical
engineering and had someone in his environment needing a lifting aid. With the
help of his brother, he developed lifting aids for people needing medical assis-
tance at home.

Tilcentrum aims to support people to keep their physical state, to live longer

and have a higher quality of life. They make unique pieces to help someone with
very specific needs, sometimes even just at the cost of the materials. Tilcentrum
business is not only about market share. Currently Tilcentrum employs 34 people
developing lifting aids primarily for rehabilitation centres. The company stands
out for its innovative functionality -e.g. steering in two directions- and in fast

and flexible delivery and service. The market of lifting aids is highly influenced

by Health and Safety laws to avoid back troubles and sickness absence among
nurses. Ted van Scheppingen (owner-manager of Tilcentrum): “and most institu-
tions have an employee responsible for all work-related regulations for caretak-
ers. When you talk to them you hear many opportunities. Only, they do not see
opportunities, they only think: | have a problem’”.

Tilcentrum has 3 core activities:

- selling lifting aids and similar aid products,

- repairing and installing their products (24h service) and

- training hospital staff and care takers to use the products.

The last two activities are service related and are a crucial part of their business.

Tilcentrum has no design department. The entire organization consists of sales
and maintenance personnel. Ted van Scheppingen, as owner-manager, is the
heart of the company and the driving force behind new developments. Occasion-
ally Tilcentrum invites users for a round table talk to share experiences. Ted van
Scheppingen (owner-manager of Tilcentrum): " /nnovation takes a lot of effort.
When you involve someone else to continue with your work, your work is not
done. You have to keep on pushing. That takes a lot of energy and effort.” Ted
van Scheppingen collaborates with design engineering schools to work out ideas
in student projects. Once the students have further developed the ideas of the
entrepreneur, and he sees opportunities, an engineering agency converts the
concepts into products. Tilcentrum has a small sewing and repair workshop in
the Netherlands and uses production facilities in Eastern-Europe.
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Difrax:

Difrax manufactures soothers, baby bottles, sterilizers, and other products for
babies. Difrax is a Dutch medium-sized family-owned company founded in 1967
with 32 employees. Difrax not only designs and sells soothers; they also pub-
lished a book to help children stop soothing.

Vivienne Eijkelenborg (owner-manager and also known as the soother-fairy) sets
yearly goals that are tackled using a very structured innovation process. In this
process Gert Blijenburg [product designer at Difrax) and Jonathan van Veelen
(director of operations) support Vivienne. One year they focus on export, the fol-
lowing year on developing new products. This way they keep overview and focus.
During a year with a specific goal, every month has another theme, enabling them
to break targets down into pieces.

In 2011, due to a change in European law (something they had already anticipated
a year earlier) the main material component of their baby bottles was prohibited.
This required a replacing material and a different production process. Despite of
these challenges, their market share grew.

Gert Blijenburg explains that certain problems encountered by users are often the
starting point for a new development process. Difrax develops their products with
the help of experts. They employ a paediatrician, an eating counsellor, a maternity
nurse and a child physiotherapist. These experts can also be consulted by the
users of Difrax. Parents that buy Difrax products can be invited to a consumer
panel of Difrax, meeting every couple of months.

Difrax says they can only survive by making good products that suit the users'
needs. Jonathan van Veelen: "We simply need a lot of input from our users.
Because we need to remain up front as we are a small company. We cannot
compete with Avent (Philips, one of the main competitors, ed.) based on amount
of products and prizes. We need to be better. And being better has to do with the

user having better products. So we need to talk with users and understand them.”

20 Chapter 1

1.3 — Research Question and Goal

An increasing number of SMEs start to realize that UCD offers opportunities
for product innovation (de Jong and von Hippel, 2009). The problem is that
our understanding of UCD is either based on studies for large companies and/
or is developed in an academic setting (Repo et al., 2007; Sleeswijk Visser,
2009). Often, SMEs interested in UCD run into expensive consultants or fuzzy
websites (Moultrie et al, 2005) and do not find the needed information to ap-
ply UCD themselves.

To develop an understanding of how UCD can take place in SMEs, this re-
search project builds on the following three areas in literature:

1. Academia has investigated how UCD can be applied and what methods
can be used (Steen, 2008 and Vredenburg, 2002) as well as why it is
valuable for practice (Kujala, 2003). This research project adds to the
present knowledge in design research literature how UCD can be applied
in the context of SMEs (with a focus on the methods and approach).

2. Since the 1980s, large companies have involved users in product innova-
tion (Philips, Microsoft, Intel, Xerox and many others). Sleeswijk Visser
(2009) and Repo et al (2007) observed that almost all documented cases
by academia take place in large companies. Research in the context of
large companies is valuable for this project as it gives an idea of the how
and why of UCD methods, their purpose, and their practical use. This
research project adds to the present knowledge in academia how UCD
is approached differently in the context of SMEs in comparison to large
companies.

3. As existing knowledge on UCD overlooks the particular context, needs
and strengths of SMEs, literature covering SMEs in general and product
innovation in SMEs will provide insight on the following aspects: the
characteristics of SMEs (Nooteboom, 1994; De Jong & Vermeulen, 2006),
their strengths (Dutta & Evrard, 1999), and what makes SMEs successful
(Laforet & Tann, 2006).

This research project adds to the innovation management literature what
characteristics of SMEs enable SMEs to apply UCD and how UCD can be ap-
plied for product innovation.

Although Buijs (1987) explored how SMEs can be supported to improve their
innovation capabilities through process-oriented facilitation and experi-
ential learning, the available research on how UCD can be combined with
the strengths of SMEs is scarce. There are different examples each covering
an aspect of the earlier discussed scope, but none of them covers the entire
ground.

- Moultrie et al. (2006) developed an audit tool for SMEs, focusing on as-
sessing design performance, within the wider context of New Product
Development (NPD).

- Saastamoinen et al., (2007) assessed current practices and experimented
with intensified user interaction together with selected SME partici-
pants.
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- Asboe (2008) explored what role a design anthropologist can play in
SMEs.
- Pozzey (2012) looks at family-owned SMEs and how design thinking can
play a role within their organization from an inside perspective.
Existing literature on how product innovation takes place at SMEs and how
UCD methods apply to large companies are used as a framework in this re-
search project to explore how UCD can be applied in SMEs (more elaborately
discussed in Chapter 3 and 4).

Problem definition

More and more SMEs are involving their users and start to use design-led
UCD tools and methods, but lack knowledge on how to make use of them in
their daily practice. There is little information in existing literature that pro-
vides insight into involving users in the product innovation practice of SMEs.
This project explores UCD tools and methods suiting the needs, the context
and possibilities of SMEs as well as how UCD as an approach can be aligned
with SMEs.

Research goal and question

The goal of this research project is to explore how UCD is approached and
applied differently in SMEs for product innovation in comparison to large
companies. This is reflected by the following research question: “What char-
acterizes the practices of SMEs as compared to large companies in relation to
User-Centered Design?” This question provides the basis to understand the
implications of the characteristics of SMEs with regard to existing UCD meth-
ods and the existing approach for UCD as developed for large companies.

This investigation enables to address the main research question of this
thesis is:

How can SMEs apply User-Centered Design for product innovation in their
practice?

To find out how SMEs can make use of UCD in a way that fits their practice,
the starting point is to investigate the current state of UCD in SMEs and con-
tinues exploring how UCD can be approached and applied in SMEs. Chapter 2
further elaborates on the underlying knowledge questions that contribute to
answering the main research question and the research approach.

Relevance of this research

In design research, UCD tools and methods have been developed to incorpo-
rate users’ experiences into the design process (e.g., Gaver et al., 1999; Mat-
telmadki, 20006; Sleeswijk Visser et al., 2005). As these tools and methods are
developed in academia or based on work in large companies, insight is miss-
ing on the context of SMEs. UCD methods aimed specifically at SMEs simply
do not exist yet. There were only sporadic efforts taking place exploring how
UCD takes place in SMEs and was not the primary aim of those studies. This
thesis will add new knowledge to the field of design research.
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1.4 — Audiences

This thesis is written for and in collaboration with different audiences.
Throughout this thesis, the accompanying icons will show what is interesting
for the corresponding audience:

For other researchers that study UCD, product innova-
tion and organizational change at SMEs. This thesis
provides insight into product innovation activities and

@ how they (can) involve users in this process. The great
variety in SMEs involved and the amount of SME cases
from SMEs enable other researchers to draw upon the
results for future research projects. The suggested pro-
cess for SMEs to apply UCD can be a starting point for
other researchers.

For the designers and owner-managers of SMEs. They
d will value the case examples as well as the developed
approach to apply UCD. The recommendations in
f Chapter 8 of this thesis provide hands on information
for both design agencies supporting SMEs as well as the
SMEs.

Governmental organizations like for example Syntens!
and Agentschap NL in the Netherlands, Flanders In
Shape? in Belgium, Better by Design? in New Zealand
and the British Design Council. These organizations are
funded by their national government to support SMEs
to innovate through design. UCD is recognized by all of
these organizations as a valuable way to innovate. Here
the examples can be used to illustrate their own work.
The toolkits, the proposed process and the ‘tips and
tricks’ can inspire them to develop their own means to
support SMEs.

Students of Industrial Design Engineering. Design
r" @ students are trained in using UCD methods and tools.
@ : The curriculum aims primarily at large B2C companies.
& Yet, many students will start working for small B2B
companies. As a result, they often face working in an
unfamiliar and challenging context. The cases can sup-
port the students with examples of UCD project in SMEs,

and provides them information on how to support an
organization when applying UCD.

'www.syntens.nl 2www.flandersinshape.be *www.betterbydesign.org.nz “www.designcouncil.org.uk
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1.5 — Overview of this thesis

The chapters in thesis built on a combination of insights and collected feed-
back from studies in practice and on theory (See Figure 1.7).

Chapter 1 introduced the context and the main research question of this the-
sis: How can SMEs apply UCD for product innovation in their practice?

Chapter 2 describes the research approach used for this project, the research
questions and places it in research traditions of the Faculty of Industrial De-
sign Engineering (IDE).

Chapter 3 and 4 discuss how product innovation currently takes place in SMEs
and explores how UCD can take place based on literature, interviews with de-

signers and entrepreneurs of SMEs and workshops. Based on this information
four methods are selected for further exploration in cases.

Chapter 5 describes a first study that involved 10 SMEs working with UCD ex-
perts to get acquainted with UCD during a design project. This study explores
the use of the four UCD methods selected in Chapter 4.

Chapter 6 returns to the main research question formulated in Chapter 1.
Based on findings presented in Chapter 5 a process is developed to support
SMEs in adopting UCD. To explore the underlying mechanisms of the sug-
gested process, a set of design guidelines are constructed.

Chapter 7 describes the process of developing two toolkits that were designed
to support SMEs in adopting UCD. The toolkits make use of the set of design
guidelines developed in Chapter 6. Learning lessons from designing these
toolkits and using them in practice are the basis for the considerations on the
process suggested in Chapter 6.

Chapter 8 discusses the overall findings of this research project and reflects

on the research aim, approach and recommendations for further research. It
ends with tips and tricks for both design agencies and SMEs.
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Figure 1.7: Overview and
structure of this thesis. Each
chapter builds on either
practice or literature and is
the basis for the following
chapter. Chapters 3 and 4
frame the current state using
both literature and insights
from practice.
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This chapter is based on the following publication:

De Lille, C.S.H. and Asboe, M. (2011) Research methods for Participatory Innovation in Small-to-Medium
sized companies. In J. Buur (Ed.) Proceedings of the first Participatory Innovation Conference (PINC) 2011
in Senderborg, Denmark.
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Chapter 2

Research approach

The previous chapter introduced the two domains in which this thesis is
situated: User-Centered Design and product innovation in SMEs. Unexam-
ined previously, the combination of these two domains can be considered a
research gap. This chapter discusses the theoretical paradigm that forms the
basis for the research approach taken and presents the research design and
methodology. This chapter ends with an overview of all the research activi-
ties.

2.1 — Research aim and questions

In 2008, when this research project started, two different events formed the
basis of the research aim: several SMEs had approached me with the question
of how they could apply UCD in design projects and Froukje Sleeswijk Visser
(2009) had noticed in her PhD research project that little is currently known
about the state of UCD in SMEs. All of her cases had been taking place either
in an educational setting or with large companies. This research project com-
bines a need from practice and addresses a knowledge gap in research. These
two components are intertwined throughout this thesis focusing on both
building theory and providing solutions relevant to practitioners.

The project’s knowledge aim is to expand existing UCD methods to fit them
to the needs, context and capabilities of SMEs. The main research question is

formulated as follows:

How can SMEs apply UCD for product innovation in their practice?
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This How-research question implies that the answer to the question will re-
sult in a model or a description that discusses ways for SMEs to apply UCD for
product innovation. In order to come to this description, the research design
consists of three phases (see Figure 2.3). Each phase has its focus:

The first research phase focuses on the current status of applying UCD in
SMEs. The research questions addressed in this phase are:

1. What characterizes the practices of SMEs as compared to large compa-
nies in relation to a user-centered design approach?

2. What UCD tools and methods do SMEs currently use in product innova-
tion activities?

The first sub—question aims at making an inventory of the currently used UCD
tools and methods. It allows one to find out why they are used, how they are
used, as well as the challenges SMEs and designers face (sub-question 2).
Based on the findings of the first research phase, new questions dealing with
how SMEs can align with a user-centered approach surfaced such as: How
can the strengths of SMEs be used? How to make use of UCD in a flexible

way to deal with unforeseen events and at the context of SMEs? Recruiting is
experienced as difficult, how can this take place?

The second research phase focuses on design-led UCD tools and methods
that are currently unused but target the type of knowledge SMEs are looking
for. This research phase examines how these methods could be used in SMEs
and focuses on the following research questions:

3. Which UCD tools and methods are suitable for SMEs?
4. What are the barriers and opportunities for design-led UCD tools and
methods in SMEs?

By an inventory of design-led UCD tools and methods, insights are gathered
on how these methods can be adapted for product innovation activities in
SMEs. This exploration showed that SMEs experience difficulties in making
use of the existing tools and methods and getting them implemented in their
product innovation practice. For this reason the focus of the research project
shifted from finding out what UCD tools and methods are suitable for SMEs to
the main research question:

5. How can SMEs utilize their strengths to apply UCD for product innova-
tion in their practice?

This research question focuses on how SMEs can learn to use UCD tools and
methods. In this learning process the strengths/weaknesses of SMEs and the
barriers/opportunities for applying UCD in SMEs are taken into account.

This is investigated in the third research phase. The primary aim of this re-
search phase is to explore various ways in which SMEs can be supported in

applying UCD tools and methods leading to the last research question:
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6.- How can SMEs be supported in applying UCD?
The following section discusses the general research approach taken to ad-
dress the previously described research questions. Section 2.3 discusses each
of the three research phases in more detail.

2.2 — Research approach

The majority of studies on product innovation in SMES have used a survey
using one-off, quantitative postal, or telephone questionnaires. This kind of
research on product innovation in SMEs is generally factor-based and does
not provide insight in the complexity and unpredictable nature of product
innovation in practice (Kleinknecht, 1989). It does provide insight into what
factors influence the success of product innovation in SMEs but the actual
motives, rationales, and experiences of entrepreneurs and small business
owners remain unknown. To understand these motives as they are at the
basis of SMEs being able to apply UCD methods, I move away from the ‘snap-
shot’ and fragmented profiles of small firms and their owner-managers,
developed through questionnaires, by undertaking a more qualitative and
longitudinal research approach (Blackburn & Stokes, 2000). Doing so, [ am
able to take into account the different game changers (for example some-
one going on holidays, the entrepreneur is sick and many others) that have
an impact on product innovation projects in practice. To illustrate how UCD
may take place in SMEs cases are needed explaining what goes on, what the
struggles are and how these are tackled by making use of UCD. Thomas (2011:
4) underlines the importance of rich stories developed from case studies:
“[...] by looking at our subject from many and varied angles, we can get closer
to the ‘why’ and the ‘how’ [...]”. A more rounded, richer and more balanced
picture of our subject is developed. Studies that take place during a period of
several months, like those in this thesis are rare in management literature
but more common in design research. In comparison, anthropology allows for
thorough in-depth exploration and immersion of the context itself. It allows
for conscious and predetermined interventions within the company structure
and process to develop theory on for example user driven innovation within
SMEs (Asboe, 2008). In previous work I compared a design approach to that
of a design anthropologist (Mark Asboe) to grasp the differences in research
approaches and their according results (De Lille and Asboe, 2011). Both Mark
and I focus on the involving users for product innovation in SMEs, but each
using a different approach. Mark has made a choice to carry out a ‘single case
study’. This choice can be justified with the argument that it can function as
a revelatory case, a study or a situation where the researcher has ‘an op-
portunity to observe and interpret a phenomenon previously inaccessible to
scientific investigation’ (Yin 1994, pp. 38-40). Marks study can be thought

of as a revelatory case, because it rarely happens that the long-term effects
of user driven innovation can be studied within a company. As opposed to
the single case study approach of Mark, I aimed at finding a balance between
design anthropology and management research. Therefore I chose a design
research approach that allows for fast projects with many results and a lot

of different material generated in a wide variety of companies. In one of my
studies ten cases are followed for a period of ten weeks. With four companies
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of these I held informal contacts over a period of five years (through gradua-
tion projects, other kinds of student projects and occasional meetings). This
approach allows exploration and descriptions of current practice and ways to
enable UCD in SMEs utilizing the strengths of SMEs. To study how SMEs can
apply UCD, my research approach is based on the following:

The undertaken research approach is based on studying a small amount of
cases in detail within design practice (Easterby-Smith et al., 1999). This
enables "an empirical enquiry that investigates a contemporary phenom-
enon within its real-life context, especially when the boundaries between
phenomenon and context are not clearly evident’ and it “relies on multiple
sources of evidence’ (Yin, 1994, p. 13). The transfer of knowledge from one
setting to another is supplied by case study reports created by an informed
reconstruction of reality (Guba and Lincoln, 2000). Studying cases is consid-
ered to be particularly useful where “research and theory are at their early,
formative stages’ (Benbasat et al., 1987, p. 369).

The complexity and variables of real practice can be taken into account by an
explorative approach. The phenomenon under study is new and has many
variables. My aim is to get insight into the characteristics of SMEs and the
barriers and opportunities that play a role and what kind of role, rather than
isolating and testing one or two variables. The involvement of a variety of
companies, designers and UCD experts in the studies make it possible to ex-
plore the phenomenon in vivo and provides insight in a variety of contexts.

It is in the industrial designer’s nature to have a drive to solve problems and
look for tangible solutions based on a creative and intuitive process in which a
designer deals with uncertainty, instability and conflicting situations (Cross,
2007). My approach to the research question is orientated towards solving
problems and improving the situation: How can SMEs be supported in apply-
ing UCD tools and methods by utilizing their strengths? This implies that I
identify the space for improvement and design solutions. After examination
of the current state, a design driven approach enables me to take theory into
account in the creation of solutions. This approach of the problem helps to
think beyond the existing situation and allows generating solutions. “Several
dozens of doctoral theses build directly on design rather than borrow meth-
odologies 3from other disciplines... There have been several milestones in
this maturation. Methods like probes, generative techniques and scenarios
have proved that many things in design practice can be turned into research
methods fairly easily. ” (Koskinen et al. 2011 p28).

In setting up data collection and analysing data, I make use of my design
skills to get a grip on the data. Visualizing my thoughts while going through
the multitude of gathered data supported in sense-making as well as struc-
turing both thoughts and knowledge. Through the developed visualizations,
relations and hierarchies could be made explicit which is often hard to obtain
from excel sheets. Furthermore, in an industrial design process, the require-
ments are ill-defined and the question commutes with the solution (Cross,
1982). Designers regularly approach projects as iterative processes, evaluating
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Figure 2.1: Linking both theory

and praxis in different phases.

their initial assumptions and refining their initial goals during various itera-
tions (Saakes, 2010). Through recursive cycles of analysing, visualizing and
reflection on the collected data [ was able to grasp the multitude and variety
of information. Visualizing also enabled me to communicate my thoughts
with fellow researchers and engage them in an early stage in my research
process.

My approach borrows from Action Research its dual commitment to study
the situation of interest by changing it and concurrently to collaborate with
people in that situation by changing it in what is together regarded as a
desirable action (Gilmore et al. 1986). Action research is an iterative process
involving researchers and practitioners acting together on a particular cycle
of activities, including problem diagnosis, action intervention, and reflective
learning (Avison et al. 1999). Collaboration between researcher and practi-
tioner challenges the position of the researcher as an objective and detached
observer, and may reduce the confirmability (or objectivity) of the research.
This aspect of action research, as well as the opportunity presented by in-
volving knowledgeable experts on UCD who could actively collaborate with
SMEs made me decide not to be actively engaged in the design projects itself
of SMEs. Furthermore, one of the measures taken in Action Research builds
on thorough action planning. During this phase possible courses of action
for solving the specified problem are generated which will be evaluated to
study the effects of the actions taken (Susman and Evered, 1978). Due to the
explorative nature of this research project, as well as the substantial changes
that needed to be made, actions are not really planable. This caused action
planning as advocated by some Action Researchers not to be applicable here.

Pragmatism provides a theoretical basis for my research. Pragmatism

links theory and praxis (Greenwood and Levin, 2005) that are central to my
research project (see Figure 2.1). It provides a basis to act within reach and
with direct relevance to practice in an inquiring manner. The actions taken
are purposeful and aim at creating desired outcomes within the boundaries of
what is best suitable at the time of the study. Two parameters stand out in the
pragmatic approach: knowledge generation through action in context, and
participative democracy as both a method and a goal.
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A pragmatic approach binds all previously mentioned elements of my ap-
proach: studying a contemporary phenomenon within its real-life context,
where research and theory are at their early, formative stages, through the
use of actions towards creating solutions.

Different levels of analysis

Throughout this research project the micro-social level of scale (looking at
interactions between people) is used for analysis (Knorr-Cetina, 1981). In
design research this is the more common level of analysis as opposed to the
firm, or the NPD project level of analysis, primarily used in business and
management research. To understand how the UCD tools and methods are
used, we need to learn about the interaction between the individuals who
are either providing information and knowledge regarding the UCD tools
and methods and those making use of the tools and methods. The context in
which these individuals interact needs to be taken into account. In the micro-
social level of analysis, a continual, dynamic interaction process takes place
involving designers and entrepreneurs of SMEs and UCD experts working for
the SME.

To explain the level of design or development, an important part of this the-
sis, I make use of Stappers’ (2009) overview of different meta-levels in which
design activities take place (Figure 2.2 shows how it is used in the context of
this thesis). This overview consists of a number of levels, each labelled after
its’ main actor, e.g., the SME whose aim is to design and produce a household
appliance. Stappers (2009) refers to the levels as ‘meta-levels’, as at each
level, the product of design is a tool for the actor in the level below it. Each
meta-level constitutes different units of analysis. Figure 2.2 can be explained
as follows:

Take for instance the level labelled ‘SME’. Key elements at this level are:
- The person, here labelled ‘designer’ (part of the team working at the
SME),
- his UCD (design) tool, exemplified by a collection of material used for
probes, and
- the objective (product), exemplified by a cooking pot.

On the level below it in Figure 2.2 we see the use of the cooking pot as the tool
to create an objective (a meal), by the person labelled ‘user’. At each of the
levels, the same elements return, each with a slightly different content. This
shows the parallels between the levels at which we operate. At each level,

the scheme visualizes aspects that have entered the academic discussions on
design research, design practice, and design methodology in the past decades:
knowledge, environment, tools and goals.

To explain the different levels depicted in Figure 2.2 in more detail in the

context of this thesis with their according units of analysis I use an example
of one of the discussed SMEs:
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Figure 2.2: Overview of meta-
levels in in this thesis

(adapted to the context of this
thesis from Stappers, 2009)

Difrax is interested in designing a new breast pump (Level of SME, team). To
design the breast pump, they hire a UCD expert that supports them in involv-
ing young mothers and gaining user insights. This UCD expert has selected
probes and generative techniques from their toolbox and has adapted these
UCD tools to the context of the breast pump. The toolbox that the UCD expert
uses has been developed by a toolkit designer at the university. This toolkit
designer is a PhD student with an interest in UCD in health. The professor of
the PhD student has developed the underlying theory in his research that the
PhD student uses to structure, frame and develop the toolbox. Once Difrax

is able to design the breast pump using the gathered user insights, a young
mother can use the product at work to give her baby milk when the baby is at
day-care (level of life).
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In this research project, I am interested in how SMEs apply UCD methods in
their practice (the level of Difrax in the example), how UCD experts adjust
their tools to the context of SMEs and how the toolkit designers develops
toolboxes to support UCD experts.

2.3 — Research design and methodology

The introduction of this chapter introduced the research questions and the
three research phases. Each research phase has its method of data collec-
tion. I will briefly discuss each research phase. An elaborate discussion of the
data collection and analysis can be found in the according chapters for each
research phase.
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Each research phase addresses a different topic with corresponding research
questions. For this reason I have chosen to use qualitative mixed-methods.
For each of the research questions multiple sources of data collection and dif-
ferent types of data were used.

Phase 1: Immersing in the current state of UCD in SMEs

This research phase takes place at the level of the SME as depicted in Fig-
ure 2.2. A combination of methods is used to capture the phenomenon from
its current use in practice (first hand) and from literature (second hand). In
this phase interviews were held with entrepreneurs of SMEs (a total of 15).
Generative assignments (generative techniques provide people means to
become experts of their own experience and communicate their experiences;
Stappers and Sanders, 2012) were sent to designers working in or for SMESs.
With interviews with designers working for SMEs (a total of 21) and returned
assignments (18 returned) I aimed to get an idea of their design process, the
used UCD tools and methods and the desired UCD process. By three work-
shops with a total of 29 different designers working in and for SMEs I was
able to get more detailed information on the aspects that surfaced during the
earlier investigations.
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Figure 2.3: Research over-
view: three research phases
with the according topic and
research questions.

Literature review provided insight in the characteristics of SMEs and how
their product innovation process takes place. The examples from practice
illustrated these findings. Both the literature and the exploration in practice
lead to an overview of the current state of UCD in SMEs and revealed what the
strengths of SMEs are that are useful for UCD. Based on the overview of the
currently used UCD tools and methods, four design-led UCD methods are se-
lected for further exploration. The latter have a large uptake within academia
and large companies and receive great interest from designers working in and
for SMEs. These UCD methods will be described in more detail in Chapter 4
and are explored in practice in Chapter 5.

Phase 2: Trying out four design-led UCD methods in practice

This second research phase investigates how the selected UCD methods of
the first research phase can be used in practice to explore their suitability for
SMEs. In this phase the level of analysis of the UCD expert/designer and the
SME are investigated (Figure 2.2). To understand the utilization of the UCD
methods in their natural context, their application is studied in the context of
a product innovation project in which all parties are involved (a UCD expert,
a designer and the SME). Using UCD in practice, unexpected factors influenc-
ing the design process are taken into account. I chose multiple case study as
research method. The ten different cases (involving a total of 10 SMEs and 12
design agencies or UCD experts) are analysed both in-case and cross-case.
The in-case analysis allows seeing what activities take place at the micro-
level, what decisions are taken and how the UCD method is used/modified to
make it suitable for the project. The different barriers and opportunities for
each case can be determined. The cross-case analysis allows comparing the
emerging patterns from the in-case analyses to see whether new patterns
arise between cases, to generalize across cases and to generate a wider scope
on the subject of research.

Phase 3: Exploring how SMEs can be supported in utilizing their strengths for UCD

The third research phase explores how SMEs can be supported applying UCD.
In Chapter 6 I reflect on the use of the currently used UCD methods and the
methods explored in the case study. These results were combined with a
literature review looking at existing ways to support organizations to change
their direction, adopt new processes or learn new skills. This provided a basis
to formulate an approach for SMEs to support them to utilize their strengths
to adopt UCD in their practice. That chapter concludes with design guidelines
that enable to evaluate the suggested approach in practice.

By the coaching and observing development of two toolkits by toolkit design-
ers, the suggested approach is validated in detail and gets a physical and
usable shape. One of the toolkits is developed for use in a design agency so
they can support SMEs. The other is developed to support SMEs. To observe
the actions at the “Toolkit Designer level, I supported the toolkit designers
developing toolkits to be used in practice.
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It is not the toolkits that are the topic of investigation. It is the design deci-
sions that are taken by the toolkit designers in developing the toolkits that are
interesting to answer the main research question: How can SMEs utilize their
strengths to apply UCD for product innovation in their practice? As an example,
the toolkit designer decides what UCD tools and methods they include in their
toolkit and how this information is presented to the SME. These considerations
provide knowledge on values, priorities and ways to support SMEs.

To investigate the development of the toolkits, I used Research through De-
sign as an approach. This approach is based on designing structurally varied,
experiential and product relevant prototypes and generating knowledge by
the process of building and evaluating these prototypes. These prototypes go
through cycles of building and evaluating in real-life settings (Overbeeke et
al., 2000), generating knowledge. Publications of studies applying this ap-
proach generally describe an iterative cycle of building/evaluating, or action/
reflection, or doing/thinking (Keller, 2005; Frens, 2006; Wensveen, 2005).
This approach allows me to investigate how toolkit designers create possible
ways of supporting either SMEs to apply UCD themselves or UCD experts to
work for SMEs, confront it with practice and see the effect. In the setting of
Research through Design in the previously mentioned studies, the researcher
has been the person in charge of taking the design decisions. In this regard
the researcher is both the designer and the researcher within a project.

The researcher takes measures to be able to reflect on the design decisions
taken (it is precisely in the design decisions that much of the knowledge is
gathered). The risk is that one of the two roles overpowers the other. In my
research, I have enabled others to develop toolkits for designers (similar to
the work of van Dijk, 2013). Therefore, [ have not been inasmuch an active
member in the Research through Design activity, but primarily observed
other researchers and supported them in making informed decisions. Here a
different challenge pops up: design decisions are primarily tacit knowledge
and are hard to express. In Chapter 7, starting on p 214 I elaborate in more
detail how I handled RtD in this particular case and how I attempted to reduce
the risk of not being the person taking the design decisions. Measures that
were taken to bring the underlying decisions to the surface are for example:
research journals for the toolkit designers, regular meetings and by being
present during team meetings.

2.4 — Validity, Reflexivity and Relevance

Malterud (2001) describes three overall criteria based on a review of literature
about qualitative research: reflexivity, relevance and validity. Other criteria
are either related to one of these three criteria or are not relevant to my re-
search approach. Objectivity, for example, is in line with the criteria reflex-
ivity, as long as the researcher acknowledges that knowledge is partial and
situated, and that the researcher is explicit about the researcher’s effects. Re-
liability is, for example, less relevant in this research project where richness
of data and diverse contexts are preferred. By the use of ten different cases,
each in a different context, in the first study and the design of two toolkits in
different countries for different purposes, reliability is not much of an issue.

36 Chapter 2

Validity

Validity is about the question whether the research findings make sense, and
are credible to the research context; its users, our peers and our readers (Gray
& Malins, 2004). It relates to how well the knowledge addresses the ques-
tion. Validity has two components: external and internal. External validity
addresses the problem of whether findings are transferable to other settings.
Internal validity is related to terms of credibility, authenticity and transpar-
ency (Miles and Huberman, 1994).

Internal validity (or consistency):
[ attempt to provide transparency in my research process by proper docu-
mentation and by being explicit and reflective about the different levels of
abstraction in each chapter. Readers can follow the path from data to findings
and judge if the findings are credible and authentic. Following measures have
been taken to ensure internal validity of my findings:
- Getting feedback from participants (e.g. by discussion sessions with par-
ticipants and by asking the companies to react on the case descriptions).
- Triangulating (e.g. using multiple data sources, multiple methods, and
involving multiple researchers in the analysis).
- Checking for representativeness (e.g. making sure that the findings are
based on representative events by reflecting upon the findings in the
context of existing literature).

External validity (or generalizability):

The external validity refers to the extent to which the findings can be trans-
ferred to other settings or groups (Malterud, 2001) and can be regarded as
generalizability: accepting that a general goal of research is to develop gener-
alizable knowledge. Within the qualitative case study approach taken for this
thesis one of the limitations is the necessity to focus on implementation in a
small number of companies (Warmington, 1980). It is unlikely that the pro-
cedure will prove useful in every organization. In choosing the involved SMEs,
[ have taken measures to make sure a wide variety of companies is involved.
The selected SMEs work in different markets, have different sizes, maturity
levels and organization types (B2B and B2C). I was able to investigate ten
different SMEs simultaneously. By developing the toolkits (Chapter 6) in two
different countries, by different organizations, the generated knowledge went
beyond the cases of this PhD project. To transfer the knowledge, [ document-
ed the case “stories” (based on multiple data sources) discussed in Chapter 5
and the two toolkits in Chapter 7, in detail.

Reflexivity

Malterud (2001) describes reflexivity as ‘an attitude of attending systemati-
cally to the context of knowledge construction, especially to the effect of the
researcher’. Reflexivity considers the researcher’s background, position and
attitude to have an influence on how the research is set up, how the questions
are formulated and how the methods are judged.
- T used a Research through Design approach where different abstraction
levels are investigated.
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- I made use of the model by Stappers (2009) on meta-levels in design re-
search to clarify at which abstraction level I investigate in each chapter.

- Tinvolved other researchers who have participated in the cases and the
design of the toolkits to evaluate the events that took place. By explicitly
describing these considerations, openly discussing the observations and
including many contextual details in the case descriptions, I attempted
to provide transparency in the knowledge generation.

Relevance

Relevance means that the knowledge gained from each case is useful to

other practitioners. It refers to whether concepts from one case or study are
relevant to other settings (Easterby-Smith et al, 1999). The more variation in
the different types of cases and companies, the more likely it is that the find-
ings are applicable to a broader range of situations. For this reason, I worked
closely with practitioners in the ten cases and reflected with them on a more
abstract level, allowing us to determine the relevance to other practition-
ers. Each of the cases, and the two toolkits are followed by an evaluation of
the research questions of this thesis: the UCD tools and methods used (as
well as how they are used), the design process followed and how the SMEs
learned to use the UCD tools and methods. Every chapter starts with explain-
ing the addressed meta-level and ends with reflections on research questions
addressed. The findings of each chapter are viewed with the knowledge of
earlier chapters in mind. In the overall conclusion (Chapter 8), I evaluate the
conclusions and their relevance for practice.

Summary

This chapter presented the research approach, design and methodology
translated into three research phases. Each of the phases has its focus:
“phase 1: the current state”, “phase 2: design-led UCD tools and methods”
and “phase 3: supporting SMEs”. The aim of the studies is to provide detailed
insight into the situations in real practice, leaving the phenomenon in its full
complexity. By iterations of being closely involved with SMEs applying UCD in
practice and observing what takes place, assumptions could be quickly tested
in practice. All activities took place in close collaboration with SMEs, design
agencies, and the governmental agency Syntens (whose main task is to sup-
port SMEs in innovation). The interventions are ways of generating knowl-
edge to answer the research questions. As a useful side result, the created
solutions (the cases from the Co-design Pressure Cooker discussed in Chapter
5 and the designed toolkits described in Chapter 7) can function as inspiring
examples for practitioners. The next chapter investigates the first research
question: What is the current state of UCD in SMEs?

Academics:
To explore in depth the current practice of applying UCD
in SMEs a case study approach is taken.

@ To explore how SMEs can be supported in applying UCD
in their practice, Research through Design is used.
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This chapter is based on the following publication:

De Lille, C, Stappers, P.J., & van der Lugt, R (2009) Searching for user involvement in SME design prac-
tice. In: Lee, K., Kim, J., & Chen, L. Proceedings of IASDR 2009: Design rigor and relevance.
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Chapter 3

Product Innovation in SMEs

X

This chapter takes a closer look at SME’s, how they are organized and what
drives them. Literature from business on entrepreneurship and product inno-
vation at small businesses was taken as a basis to explore the current state of
product innovation, the ways of working, strengths and weaknesses of SME’s.
This is extended with examples from practice by interviewing owner-man-
agers. This exploration forms a basis to formulate implications for applying
UCD in SMEs compared to that of large companies.

3.1 — Introduction

This chapter as well as chapter 4 focuses on the “SME level” of the overview
of meta-levels in design research (see Figure 3.1). The subject of this chap-
ter is how product innovation takes place in SMEs. Chapter 4 examines how
designers in SME involve users for product innovation.

This chapter starts with discussing the main characteristics, strengths and
weaknesses of SMEs (based on literature). Then goes into more detail on
specific aspects of SMEs: the role of the owner-manager, the current relation
with users, the product innovation process in SMEs and how SMEs try to sur-
vive on the market. The gathered information allows one to explore the added
value of UCD by answering the following research question:

What characterizes the practices of SMEs as compared to large companies
in relation to a user-centered design approach?
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This research question focuses on unraveling barriers and opportunities for
SMEs with regard of the topic under investigation. This construct is regularly
used in design research as a means to transform a “How” research question
into a “What” question (Kleinsmann, 2006 and van Kuijk, 2010)

As discussed in Chapter 1, product innovation is explored in manufacturing
SMEs that are often family-owned and operate in niche markets. To get in-
sight into the practice of being owner-managers at a SME, how they innovate,
what moves them, how product innovation takes place and evolves over time,
interviews were held and in some cases, longer working-relations (often by
mentoring student projects working on an assignment for the SME) were
developed.

3.2 — Product innovation in SMEs

SMEs play a major role in the economy. In most industrialized countries, they
represent a significant portion of the industry and contribute significantly to
job creation and innovative activities (Acs and Audretsch, 1993).

Literature on the role of small businesses in the economy is comprehensive.
For instance: small businesses’ impact on innovation (Schumpeter, 1934), the
effects of government grants awarded to small businesses (Wallsten, 2000),
and innovation impact on a small business’ value (Lerner, 1994).

Literature on the characteristics of SMEs influencing the SMEs’ capabili-
ties for innovation is extensive as well (Nooteboom, 1994; de Jong, 2002 and
Laforet and Tann, 2006). Often, as in Brown, 1998, it describes innovation in
SMEs either from an economic, an organizational or a project perspective.
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novation takes place in SMEs.

This thesis focuses on the organizational characteristics of SMEs affecting
their innovation capabilities to explore what barriers and opportunities could
influence the use of UCD. Research on the execution of New Product Develop-
ment (NPD) projects in SMEs comprises the largest part of literature covered.
Literature comes from business literature, literature on entrepreneurship,
organizational management, innovation management and others and focuses
on manufacturing SMEs.

Being a Small to Medium-sized Enterprise

SME’s can be classified in terms of core characteristics, weaknesses and
strengths. The work of Nooteboom (1987 and extended in 1994) will be used as
a basis to elaborate further on the different characteristics of SMEs especially
those influencing their innovation capabilities. The companies introduced

in Chapter 1, Difrax, Tilcentrum and Gefken, as well as other SMEs share
these characteristics. Not all characteristics are present to the same degree.
Gefken and Difrax are both family-owned SMEs. While Gefken operates in a
B2B niche market, Difrax is an example of an exception competing in a large
market with companies like Medela and Philips Avent. Difrax claims they can
survive in this market due to their user-centered products. Tilcentrum oper-
ates in both B2B and B2C markets. They operate in completely unrelated mar-
kets and deal with a different type of users, but the way of working is similar,
giving them comparable challenges and objectives. The focus of this research
project will be on manufacturing companies of finished products hereby
excluding suppliers. Within these manufacturing companies all possible
variants of designing the products in-house or out-house exist. The designer
(external or internal) has a background in either mechanical engineering

or product design. This is also the case for manufacturing the products. For
example, Gefken has employees working on both manufacturing and design
while Difrax has a design department and outsources manufacturing. Tilcen-
trum has no internal design or manufacturing; it is the entrepreneur who
comes with the ideas and who outsources both design and manufacturing.

Niche markets

Most SMEs commence by serving some kind of niche market (Cawood, 1997).
They enter the market as single product or technology-led company with-
out the finance to broaden their product range even if this is strategically
desirable (Storey, 1982). With the limited number of users, niche markets are
often not interesting for competition. Once that market grows, competition
may enter. To defend or increase its market share, the SME has the option of
competing on cost or differentiation by superior service or more innovation.
In many cases once SMEs realize that competing in cost is no longer viable
they are confronted with the challenge of innovation. This challenge forces
them to return to their roots and maintain the flexibility to take innovative
steps (Cawood, 1997).
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Types of SMEs in terms of innovation

SMEs excel in small-scale innovations, making new combinations and mak-
ing small adjustments to products. Product innovation is risky and with their
limited resources SMEs are likely to focus on one kind of product innovation.
There seems to be a paradox; on one hand, due to their flexibility, SMEs have
the opportunity for more radical innovation, on the other hand, due to limited
means and risk-spreading, bankruptcy is close. Only a minority of manufac-
turing SMEs is willing to take the risk of radical innovation. The majority will
make small adjustments to products to keep up with the changing desires
and needs of consumers and clients. As a result product innovation in SMEs is
more ad-hoc. This can decrease the chances for success (Erie, 2004).

Innovation Management literature often claims that every company has to
renew continuously to keep its head above water. Based on their attitude
towards product innovation, SMEs can be divided in 5 different groups. Erie
(2004) argues this division is across industries among Dutch SMEs:

1. The innovative vanguard: This group pays a lot of attention to innova-
tion, does R&D and delivers new products. New knowledge is developed,
either in the company or in collaboration with others. This is the small-
est group of all five.

2. Innovative followers: This group innovates by collaborating in knowl-
edge-transfer projects. These SMEs acquire up-to-date knowledge
without contributing to this knowledge.

3. The minimal risk takers: This group wants to innovate with minimal
risk. These SMEs aim for making adjustments to keep up with new prod-
uct developments. There is knowledge transfer with proven value. Really
new products are not developed in this group.

4. The impulsive Potentials: This group has the potential to innovate, but
currently doesn’t do so. This group needs impulses of how and what and
will then move towards innovation.

5. Maintaining status quo: This group does not innovate and will not do so
on the short term. These are companies that are either not able or not
willing to innovate. This group is the largest. Erie indicates, based on
interviews with branch-organizations that these organizations do not
take these companies in consideration for active involvement. They do
attempt to inform them of possible opportunities.

A majority of the innovative work is done by the innovative vanguard (Erie,
2004). Difrax and Tilcentrum are examples of SMEs that are part of the in-
novative vanguard. Gefken is part of the group of impulsive potentials. To
illustrate this type of division in groups, here is an example within the niche
market of children’s seats for bicycles (based on an interview with the owner-
manager of YEPP).

Yepp is a new company in the market of children’s seats for bikes. They came
to the market with a new concept for a seat. Till then, children’s seats had not
changed much for decades. The YEPP seat focused on several usability issues
parents were dealing with. For example: removing the seat easily from the bike
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Figure 3.5: Innovation ac-
tivities of SMEs changes over
time. This behaviour makes

it hard to classify SMEs into
categories (based on YEPP
example).

(by adding a mounted removal system on the bike and a handle on top of the seat),
protection of the children’s legs and enable water to drain from the seat so it
stays dry.

The market leader in children’s seats (Bobike) responded promptly. In 6 months
times they brought out a good competitor product for Yepp's seat. Bobike took
several of these issues along for the redesign of their own seat. At the same time
they focused on retaining their visual style to preserve their brand identity and
recognition.

Yepp was competing in this niche market (and is part innovative vanguard). Bobike
responded to the action of Yepp (as a Minimal Risk Taker).

Figure 3.2: The "classic” bike Figure 3.3: The attack from Figure 3.4: The response of
seat from Bobike YEPP Bobike to YEPP

As the previous example describes, even though Bobike does not innovate
proactively, they respond to changes in the market to keep up with new prod-
uct developments. The group of minimal risk takers, to which Bobike belongs,
is quite large (Erie, 2004). They mainly focus on maintaining their business
and innovate in peaks (see Figure 3.5). Only when the product stops selling,
or for example when the SME decides to enter a new market, they recognize
the urge to innovate. From the outside it may give the impression that these
SMEs do not belong to any group as depending on the moment in time they
have a different product innovation attitude.

i NAfOVRTOM
KOVITIES ‘
—=>TIME

A large part of manufacturing SMEs are certainly engaged in innovation (Erie,
2004). It is just not formally registered as such in business operations or
implemented in formal product innovation projects. The strategic attention
for product innovation