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As the topical engineering industry has reached a
point where technical innovation and technical fea-
tures have become less important as means of compe-
tition, TechCo has realized the importance of user in-
volvement in their early stages of development. How-
ever, in order to absorb this new input flow, certain
prerequisites are needed namely an innovative climate
and a proficient FFE.
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The purpose of this master thesis is to investigate
how prepared TechCo is for user involvement in the
FFE. This will be done by evaluating TechCo’s cur-
rent FFE management as well as the prevailing inno-
vative climate. Furthermore, a theoretical framework
will be created, describing how TechCo can improve
its innovative climate and manage its FFE more pro-
ficiently. This will make TechCo more prepared for

user involvement in the FFE.

Three different methods were used in order to exam-
ine the FFE of TechCo’s innovation process. Two of
these were applied inside the FFE and one outside of
it. The creative climate was measured through the

creative climate questionnaire (CCQ).

benefits from user involvement.

Questionnaire

11

In order for user involvement to be successful, an in-
novative culture is needed. Organizational culture
can be observed and affected through the climate of
an organization. Furthermore, a proficient FFE man-
agement should be implemented, as this will enable
easier implementation of user involvement. User in-
volvement has in turn been shown to have a positive
effect on FFE management. With an innovative cli-
mate and proficient FFE, organizations will enhance
their overall innovativeness as well as reap the full

Organizing for Innovation, Innovative Culture, Inno-
vative Climate, Fuzzy Front End, Creative Climate
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Den radande marknaden har natt en punkt dar
teknisk innovation och tekniska egenskaper har blivit
mindre viktiga konkurrensmedel, varfor TechCo har
insett vikten av tidig brukarinvolvering i innovation-
sprocessen. For att kunna dra fordel av brukarin-
volvering sa kravs det emellertid ett innovativt klimat
och en effektiv FFE-process.

v



Creating an Innovative Culture for User Involvement

Syfte:

Metod:

Slutsatser:

Nyckelord:

Syftet med detta examensarbete dr att undersoka
hur pass forberedda TechCo &r for brukarinvolvering
i FFE. Detta genom att utvardera deras nuvarande
FFE management och rddande innovativa klimat. Vi-
dare kommer ett teoretiskt ramverk att skapas for
att beskriva hur TechCo kan forbattra sitt innovativa
klimat och hantera sin FFE pa ett effektivare sétt.
Detta kommer troligtvis gora TechCo mer férberedda

for brukarinvolvering i FFE.

Tre olika metoder anvindes for att undersoka FFE
i TechCos innovationsprocess, tva inifran och en
utifran. Det kreativa klimatet méttes med hjalp av

Ekvallenkaten.

lenkéten

Det kravs en innovativ foretagskultur for att kunna
lyckas med brukarinvolvering. Foretagskulturen kan
observeras och paverkas genom foretagets klimat.
Vidare bor FFE-processen effektiviseras,
underlattar implementeringen av brukarinvolvering.
Brukarinvolvering har i sin tur bevisats ha en positiv
effekt pa FFE-processen. Med ett innovativt klimat
och en effektiv FFE-process blir man mer innovativ
overlag, samt kan dra full nytta av brukarinvolvering.

Organisera for innovation, innovativ kultur, innova-
tivt klimat, fuzzy front end, kreativt klimat, Ekval-
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Definitions

Innovation Process:

Fuzzy Front End (FFE):

New Product Develop-
ment (NPD):
New Concept Develop-

ment (NCD):

Organizational Climate:

Organizational Culture:

User Involvement:

Lead Users:

The process which starts with an idea, oppor-
tunity or need identification and ends with a
product taken to market. It consists of three
parts/phases: the Fuzzy Front End, New Prod-
uct Development and Commercialization.

The first part of the innovation process. It starts
with an idea and ends with a finished concept
(Koen et al., 2001; Murphy and Kumar, 1997).

The NPD is entered after the FFE is ended. De-
sign, prototype testing and so forth is conducted
during this phase (Khurana and Rosenthal, 1997)

A model, put forward by Koen et al. (2001), de-
scribing the activities in the FFE.

The atmosphere perceived by the employees
within the organization through practices, pro-
cedures and rewards (Schneider et al., 1994).

The deeply held, shared and taken-for-granted
values and beliefs, as well as the underlying as-
sumptions, expectations, collective memories and
definitions that are present in an organization
(Cameron and Quinn, 1999; Deshpande and Web-
ster, 1989; Ahmed, 1998).

Involving end users in the innovation process
through various methods.

Users which needs far surpasses those of the com-
mon users, and who often create their own so-
lutions to problems (Mohr, Sengupta and Slater,
2010).



Innovation Champion: An individual or team that promotes, encourages,
spurs, supports and drive innovation forward in
the organization (Morris, 2007).



Chapter 1

Introduction

The chapter is introduced with a short description of the engineering market.
Thereafter, the issue of study is put forward followed by the purpose of the
master thesis. Finally, de-limitations and target groups are defined.

1.1 Background

Due to driving forces such as general globalization, availability of informa-
tion and goods etc., the engineering industry has reached a point where
technical innovation and technical features have become less important as
means of competition. The customers’ core technical needs are already
satisfied, and since the immediate need of more technically advanced prod-
ucts is low, the market can be considered mature. Technology has become
a prerequisite to exist at the market, rather than a mean of differentiation.
TechCo is therefore looking for other ways to distinguish themselves in the
market. Other mature industries have proven that maturity opens up doors
for other differentiation variables than advancing with the original technol-
ogy. Consider the computer industry and the introduction of the MiniPC.
The MiniPC was a technical setback, but its smaller size and thereby greater
portability and smaller price tag made it more suitable for people on the
move, attracting a whole new clientele (Shah and Dalal, 2009). Hence, the
MiniPC was a success and helped fuel the overall PC market (The New York
Times, 2008; PCWorld, 2008), not because of its technology but because of
its design. With examples like this in mind, it becomes clear that technical
superiority is not always what the user values.
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1.2 Issue of Study

TechCo would like to get a better understanding of their customers’ needs,
so that they can compete in a whole new way. User studies have there-
for been conducted, including observations, and it has become clear to
TechCo that their products are not always used as intended (Industrial De-
sign TechCo, 2011). An innovation process where the users are involved as
much, and preferably as early, as possible is therefore needed if these issues
are to be resolved. The industrial design team has made a suggestion on
how to make the innovation process more precise and effective, based on
early user involvement. During a meeting the design team presented their
findings, as well as two mockups that they had created to better address the
users’ needs. They then continued to ask the representatives of engineering
and marketing to propose where in the new process they could be active
and help. A pressured atmosphere was sensed in the room and technical
personnel were less than excited about the new way of doing things and the
resulting prototypes. Expressions like “this can’t be done because of...” and
“that won’t work...” were uttered in a respectful, yet negative way. This,
together with some initial interviews at TechCo made us consider if the or-
ganizational culture would be able to absorb this new way of development
or if it would reject it? Is the company creative and innovative enough?
One employee noted, “we’re not creative enough, we’re not good enough at
noticing the little things that the operator wants to highlight”. If TechCo im-
plements a new process that is user-centered, will this automatically bring
breakthrough innovations? Research argues that breakthrough or radical
innovations require certain aspects of an innovative culture (Ekvall, 1996).
Will TechCo fall short if they just implement a new user-centered process
in the fuzzy front end (FFE) of development? If user-centered processes are
to prevail, we argue that the culture must be innovative enough to interpret
the users’ needs and find novel and innovative solutions to their problems.
Literature further argues that risk tolerance, support and commitment are
needed in order for FFE activities to be effective (Kim and Wilemon, 2002),
which are dimensions of an innovative climate (Ekvall, 1996). Examples from
other companies such as Electrolux and Intel, trying to deploy user-driven
innovation, shows that innovative culture has been of importance and that
a cultural change in technology-driven companies is a difficult task (Wise
and Hggenhaven, 2008). Questions like “what organizational and cultural
changes are needed in order to make this new way of working successful?”,
“how can the creative spark be kindled at TechCo?” and “what is the aim
of these changes and how does TechCo get there?” started to form in our
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subconsciousness and will be the main focus of our work. In order to answer
these questions a situation analysis will be conducted, regarding the inno-
vative culture and innovation climate, as well as an estimation of the FFE
activities. This will be the base for which means of improvement will be put
forward to TechCo, so that they can improve their innovation process and
create a long lasting innovative culture, in line with their company’s vision.

1.3 Question Formulation

What organizational and cultural changes are needed in order to make user
involvement in the FFE successful?

How can the organizational culture be changed?

1.4 Purpose

The purpose of this master thesis is to investigate how prepared TechCo is
for user involvement in the FFE. This will be done by evaluating TechCo’s
current FFE management as well as the prevailing innovative climate. Fur-
thermore, a theoretical framework will be created, describing how TechCo
can improve its innovative climate and manage its FFE more proficiently.
This will make TechCo more prepared for user involvement in the FFE.

1.5 Delimitations

It was early stated by TechCo that they would rather see the study pin-
pointed as much as possible, to be able to do a deep and thorough analysis,
than just touching the surface in a more widespread study. Due to this, as
well as the prescribed limitations of a master thesis, the study will focus on
TechCo’s creative climate and the FFE of their innovation process.

1.6 Target Groups

This master thesis is primarily directed towards academics, such as students,
scientists, and people in the industry, with an interest of culture and inno-
vation, and the benefits that can be achieve by managing one’s culture in
an effective way. Organizations considering implementing user involvement
in the FFE should reflect on the insight provided here.






Chapter 2

Method and Research Design

This chapter describes the process of the master thesis, starting off with a
background description. The chosen research method and research approach
1s then described, followed by a description of the working process. How data
have been collected is then described, before ending the chapter with criticism
towards the chosen methods.

2.1 Starting-Point

This master thesis has been done as a final part of the two authors’ engineer-
ing education, industrial engineering and management as well as electrical
engineering, at Lund University, Faculty of Engineering. The thesis was
originally an initiative by Associate Professor Andreas Larsson, Head of In-
novation Technology at Lund University, Faculty of Engineering, and J. F.,
Global Managing Director of TechCo.

2.2 Research Method

Due to the overall purpose of this master thesis, the authors have chosen
to do an exploratory case study (Yin, 2003; Host et al., 2006). To ensure
the breadth and depth of the study, the abductive research approach has
been chosen, which iteratively match theories with empirical data in order
to bring the study forward and create new knowledge (Holme and Solvang,
1997).

“[A case study is] a study design that involves a detailed and
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thorough analysis of a single case (such as an individual, orga-
nization or situation).”

Bryman and Bell, 2005, pp. 589

The case study’s strength lies in its unique ability to combine a variety of
information sources (triangulation) such as documents, interviews, observa-
tions and objects (Yin, 2003) as well as the fact that it is flexible by nature,
i.e. that one is free to change issues and focus during the study (Host et al.,
2006). The information collected is primarily qualitative (words) but can
also be quantitative (numbers). The sources should be as diverse as pos-
sible, so that as many variations as possible can be found in the observed
phenomenon. The findings of a case study are directly limited to the specific
case, i.e. not generalizable. However, the likelihood is of course great that
one reaches the same conclusions in a case with similar conditions.

2.3 Working Procedure

The working process has been divided into three phases; the start-up and
preparation phase, the implementation phase and the finalizing phase.

2.3.1 The Start-up Phase

The master thesis was initiated with a phone conference with the tutor at
TechCo, who presented TechCo’s wishes and hopes of a more customer-
focused and conceptual innovation process. The thesis would contribute
to this development by (1) conduct a situation analysis of the innovation
process early conceptual phases (identification of threats and opportunities)
and (2) exemplify the focus areas and specific activities to increase the in-
novation process efficiency and accuracy. Shortly after, a meeting was held
with Associate Professor Andreas Larsson, head of Innovation Technology
at Lund University, Faculty of Engineering, with the aim of discussing the
thesis more practical pieces. The two meetings resulted in a project plan,
which has been the basis for this entire report.

When the project plan was approved, literature regarding research method-
ology and how the thesis should be conducted was obtained in order to
ensure the report’s scientific quality. Furthermore, a search for relevant sec-
ondary data began, particularly in user involvement, fuzzy front end (FFE)
and open innovation, as well as the identification of interesting target groups
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for the upcoming case study.

A kick-off meeting was held at TechCo’s headquarters in western Sweden,
where the tutors from the company and academia were represented. To-
gether, the project was discussed more in detail. It was suggested that some
initial interviews could assist in identifying what really needed to be done as
well as give an insight into the company. It was made clear that the param-
eters of the project were not final and that the purpose could be modified
according to the findings of the initial interviews.

After a proposal from the company tutor, a meeting at TechCo was attended.
The main topic of the meeting concerned user-centered development. Three
initial interviews were conducted the same day. The meeting in combination
with the initial interviews formed a new purpose which was later discussed
with the tutors. Whereas the old purpose focused more on the actual user
involvement, the new one focused more on the prerequisites for user involve-
ment.

2.3.2 The Implementation Phase

With the purpose and issue of study established, the direction of the infor-
mation gathering changed and the theory part of the report started to take
shape. It was decided that the project should contain two major studies,
one of the innovative climate at TechCo and one of the FFE proficiency at
TechCo.

After consultation with the tutor at LTH, it was agreed that a quantitative
study of the innovative climate could be conducted with the creative climate
questionnaire (CCQ) created by Goran Ekvall (1996). After correspondence
with the company tutor, the survey at TechCo’s entire site in western Swe-
den was approved.

Both qualitative and quantitative data have been collected and used in order
to map TechCo’s innovative climate and culture. The qualitative data was
collected primarily through a series of interviews, but also through the par-
ticipation of a managerial meeting, where R&D and product management
were invited to discuss the concept of industrial design driven development,
as well as the results of the recently conducted user studies. The qualitative
data has provided the authors with insights of how innovative TechCo’s cli-
mate and culture really are. However, due to the master thesis restriction
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in time and TechCo’s limited ability to contribute with interviewees, only a
fraction of TechCo’s personnel were interviewed. Hence, in order to get a
greater coverage, the qualitative study was complemented with a quantita-
tive study, namely the CCQ. The result of the CCQ was then compared with
insights provided by the interviews, in order to understand the underlying
causes of the results, and build up a greater credibility of the study. Un-
fortunately, only about half of the staff responded to the questionnaire, and
thus one cannot draw conclusions regarding the overall climate. However,
it did provide the authors with an indication of TechCo’s creative capability.

The study evaluating the FFE was divided into two parts, enabling observa-
tion from two different angles, one from within it and one from outside of it.
Evaluating it from within was conducted through a checklist, derived from
Khurana and Rosenthal (1997) together with more open questions about
the elements in the new concept development (NCD) derived from Koen et
al. (2001). The employees involved in this study were all active in TechCo’s
FFE activities and were chosen by the company tutor. They were consid-
ered having great knowledge of the FFE activities. Evaluating it from the
outside was conducted through a email question raised to highly active and
knowledgeable employees in the new product development (NPD) activities
which were also chosen by the company tutor. The question was meant
to highlight common problems faced in the NPD and then relate them to
deficiencies in the earlier activities. Numerous internal documents were also
used in order to establish the current policies for the FFE activities.

During the data collection, the theory part was created together with a
summary of the most important theory parts. An iterative process was
created which describes how to achieve a proficient FFE and an innovative
climate, as these are seen as important parts for user involvement in the

FFE.

2.3.3 The Finalizing Phase

During this stage, case TechCo was created. The case was focused around
TechCo’s innovation process, to be more precise, the parts identified as FFE
and the innovative climate at TechCo. An analysis of TechCo was then con-
ducted, where the iterative process put forward in the theory part was used
as a guide.

As a last step, the entire report was anonymized, by request of the company.
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2.4 Information Gathering

2.4.1 Different Types of Data

Data collected may be of quantitative or qualitative nature (Host et al.,
2006). Quantitative data consists of things that can be counted or classified,
whereas qualitative data consists of words and descriptions. For complex
studies, it may be necessary to collect both quantitative and qualitative data
to support one’s conclusions. Quantitative data can be analyzed statistically,
whereas qualitative data requires analysis based on sorting and categorizing.
Furthermore, data can be divided into primary and secondary data, where
the latter consists of already existing data, such as scientific reports and
journals (Bryman and Bell, 2005). Raw data is usually very expensive and
time consuming to collect, why secondary data should be viewed as a natural
and valuable addition. Interviews and observations are the most common
types of primary data.

2.4.2 Interviews

Eight interviews were conducted in total at TechCo at both R&D, Market-
ing and Industrial Design, all of which were conducted face-to-face except
one, which was conducted over the phone. All of the interviews were con-
ducted in swedish except two, one in english and one in norwegian. Four
of these were initial interviews with the purpose of determining what the
study should contain, as well as give an insight into the company’s inno-
vation process. These interviews were open, i.e. a conversation was held
around some initial topics. This way the interviewed employee could evolve
the subject according to what he or she perceived as important. Thus differ-
ent views could be identified. However it can also result in certain subjects
being neglected. To counter this it was made sure that all the subjects were
discussed. Two of the interviews were followup interviews, which were used
to clarify certain issues, mostly about the innovation process. One of these
were conducted over the phone. Two of the interviews were group interviews
with two or more participants. Group interviews were chosen in order to
address uncertainties concerning the FFE activities by the employees.

Two interviews were conducted with individuals that were not employed by
TechCo and had experience with the CCQ and innovative climate. The in-
terviews were open as the main objective was to discuss the CCQ and how
to change the climate. This was done as experience in conducting the CCQ
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was needed as this is often a neglected part of articles in this area.

Figure [2.T] depicts the relationship between the different interviews.

Initial
Interviews

Meeting
ailechCo

.
Issue of Study Identified

\/\d/

Interviews
concerning
cca
practice

Interviews

concerning
FFE

Figure 2.1: Relationship between the interviews conducted.

Notes were taken during the interviews in order to ensure that things per-
ceived as important were not lost. All the interviews at TechCo except one,
were recorded and transcribed in swedish or english depending on the lan-
guage spoken during the interview. Quotes used in the report could therefor
be translated from swedish to english. The interviews conducted outside

TechCo were recorded but not transcribed.
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2.4.3 The Creative Climate Questionnaire

The CCQ measures the creative climate in an organization. In more detail
it measures the ten dimensions of creativity put forward by Ekvall (1996).
The questionnaire consists of 50 questions, five for each dimension. It has
been used extensively in the industry and is considered to be a reliable tool
for measuring the creative climate.

The questionnaire was sent out to all employees at TechCo’s Equipment site
in Sweden by the company tutor. The respondents were given two weeks
to answer through Google’s survey service. After the first week, a reminder
was sent to further promote the questionnaire. A total of 37 answers were
received out of the total 85 employees at TechCo Equipment.

2.4.4 Email Correspondence

In order to determine common problems in the NPD, related to the FFE,
an email was sent to employees that had great experience of the NPD. The
email consisted of a single question together with a list of common problems
associated with deficiencies in the FFE. One reply was received.

An email consisting of the checklist put forward by Khurana and Rosenthal
(1997) was sent out to the employees which did not answer or could not
participate in the group interviews. One reply was received.

2.4.5 Meetings at TechCo

One meeting at TechCo’s headquarter in Sweden was attended. The meet-
ing was held by members of the industrial design team and concerned user
studies for concept development. Notes were taken during the meeting and
some power point material was handed out. The information from the meet-
ing was used to get a clearer picture of how user studies had been conducted
and how the general attitude was.

2.4.6 Meetings with the Tutors

Meetings with the company tutor was held twice a month where the aca-
demic tutor took part during some of the occasions. An internal agenda
was created between the authors which was not always followed sequen-
tially, however all sections were discussed. The meetings were held on two
occasions in person, at TechCo and at IKDC. All other meetings were held

11
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over conference phone. The time needed for the meetings varied, however a
minimum of one hour was always scheduled.

Meetings with the tutor at LTH were held more sporadically, either when
assistance was needed or at the tutors’ request. Generally an agenda was
not created before the meetings as the trigger for the meeting was usually
the main discussion point. These meetings took place at IKDC and were
approximately one hour long.

2.4.7 Archival Analysis

Internal documents concerning the innovation process were given per request
and were used together with interviews in order to get a clear picture of the
innovation process inner works.

2.5 The Credibility of the Study

There are a number of different research criteria for assessing whether a
study is valid or not. Some criteria are mentioned more often than others,
and can thus perhaps be regarded as generally applicable, while some people
argue the need for different types of criteria for different kinds of studies
(Host et al., 2006). A focus on the three criteria known as reliability, validity
and representativeness has been chosen for this thesis.

2.5.1 Reliability

The reliability of a study concerns the question whether the result would be
the same if the study would be carried out again, or if it is affected by ran-
dom deviations (Bryman and Bell, 2005; Host et al., 2006; Yin, 2003). It is
therefore important to carefully document the exact working procedures, in
order to prevent misunderstandings and ambiguities in any reconstructions
of the study. For example, the interviews should be recorded and then tran-
scribed, i.e. written down word by word, even though it is a very laborious
process that can take up to 8-10 times as long to implement as the interview
itself (Host et al., 2006).

All the interviews have been recorded and transcribed, except the two ex-

ternal interviews conducted with people with experience of the CCQ and
one interview that was conducted over the phone. The result from the CCQ

12
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has been stored both locally and on the web. This has been done in order
to assure reliability and minimize the risk of confusion.

2.5.2 Validity

A study is valid if it actually measures what it is intended to measure (Host
et al., 2006). Validity is thus in many respects the most important research
criterion (Bryman and Bell, 2005). It may seem obvious, but is actually
complicated and difficult to measure, because a question may very well be
in a reliable manner, but without for that matter respond to what you want
to know. Suppose an investigation aimed at measuring the speed of a large
number of individuals by measuring the size of their feet. With perfect mea-
suring instruments, one gets complete reliability, but zero validity, because
of the fact that there is no proven correlation between a person’s shoe size
and his speed (Uppsatsguiden, 2011). To increase the validity of a study
one can apply triangulation, which means that you study the same objects
with different methods and sources in the area (Host et al., 2006; Yin, 2003).

In order to assure validity, already applied methods was chosen. The CCQ
has been used extensively in the industry and is therefor considered as having
a high degree of validity. As the checklist for FFE formalization and inte-
gration has also been used before, it is also considered as a valid method.
Additionally, the FFE was investigated with two other methods, a self com-
posed interview template and a email question concerning problems in the
NPD. As the study of the FFE was conducted with three different methods
and as the CCQ was sent out to all the employees, the study’s validity is
improved. However, all employees participating in the study were chosen by
the company tutor which could affect the study’s validity negatively. This
was countered by interviewing employees from different parts of the organi-
zation.

It is important to note that the study is highly focused on climate and FFE
management. Important insight into the daily business could therefor been
lost. There is a lot happening at TechCo at the moment which could have
changed the results of the study.

2.5.3 Representativity

A study is representative if its conclusions are generally applicable, which in
large part depends on the sampling of the study (Host et al., 2006). Surveys
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and experiments are, strictly speaking, only generalized to the population
being sampled from, whereas case studies and action research in principle
are not generalizable. On the other hand it is more likely that the observed
object behave similarly in a new context, if it is similar to the context where
the study was conducted, why a good and detailed description of the inves-
tigated context can help to increase representativeness.

One could argue that the methods presented and used here could be used in
other companies as some of the methods chosen has been used in other stud-
ies. The conclusions and recommendations however, will only prove valid if
the same issues are presented in another organization or if it’s undergoing
the same changes as TechCo.

2.5.4 How to Evaluate References

Sources can be peer-reviewed and fully credible, but also irrelevant or even
false, why one has to critically examine every source that one intends to use
in one’s study. Host et al. (2006) recommends that one should ask oneself
a couple of questions regarding every source of information:

e Is the material examined, and if so, how and by whom?

Who is the guarantor of credibility?

Is the survey methodology credible?

e Are the results produced in a context that is relevant to my questions?

Have the results been confirmed or led to recognition and have they
been referenced in another credible context?

All of our sources have been critically examined with the help of the above
information. In addition, multiple references has been sought in order to
strengthen the source.

2.5.5 Reflections

Spreading over a period of nine months in total, this master thesis has been
quite a journey. It all started in the middle of April last year, with the
formulation of an initial purpose and issue of study, in parallel with the
authors daily chores at the university. A project plan was created and the
project was mutually decided to start after the semester, in the middle of
June. However, as would soon to be discovered, it is hard to initiate a master

14
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thesis during the summer vacation time. Information gathering was limited
to research methodology, innovation and user involvement. Thus, most of
the summer was spent on deciding about research methodology and creating
a theoretical reference point, learning as much as possible within the areas
of interest. Eventually, the vacation time came to an end and the official
kick-off meeting was held at TechCo. A few weeks later, the issue of study
had moved its focus and it was decided that the report should be written
in English. This was due to a meeting held at TechCo, where the authors,
without knowing it, applied user involvement. The authors observed the
meeting (in a sense observing the users) and thereby giving the company
(user) what they really needed, not only what they believed they wanted.

Although a lot had been learned during the summer, the authors could not
help but get a feeling of back to square one. However, it was an educational
experience, both in terms of the theoretical and practical knowledge. Thus,
it cannot be considered as a real setback. In fact, this initial phase of the
master thesis provided a deeper understanding of innovation and innovation
processes, as the explorative case study could be considered an innovation
process and this early phase to be the FFE of the study.

With the new purpose and issue of study at hand, things started to move
forward. People were very friendly and welcoming, both at TechCo and at
the academia, making it fun and exciting to explore TechCo and conduct
this master thesis. Furthermore, it has been very comforting working as a
pair, as it makes it much easier to overcome those days when one feel like
discarding all previous efforts and conclusions. Furthermore, the authors
argue that it is an asset to come from two different academic backgrounds
in order to secure the breadth of the study. All in all, it has been challenging
and stimulating to conduct this master thesis, and both authors feel that
they have learned a lot and grown as people.
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Chapter 3

Theoretical Framework

The chapter is introduced with a definition of fuzzy front end (FFE) where
different approaches to it will be discussed as well as ways of evaluating it
and implementing proficient management within it. Organizational culture
and climate will be introduced and a selection of methods identified in theory
intended to promote an innovative climate is defined. Finally, a summary of
the most important parts is presented and reflected on by the authors along
with an iterative process created by the authors, meant to be used preferably
before implementing user involvement.

3.1 The Fuzzy Front End

3.1.1 Definition of Fuzzy Front End

The fuzzy front endEI (FFE) is the first and most critical phase of the inno-
vation process (Kim and Wilemon, 2002; Herstatt and Verworn, 2001). It is
in this phase that the prerequisites for successful projects should be created.
FFE stretches from the creative idea generation to a defined concept, which
will either be rejected or approved for further development in the following
product development phase (Koen et al., 2001; Murphy and Kumar, 1997).
Khurana and Rosenthal (1998) include product strategy formulation and
communication, opportunity identification and assessment, idea generation,
product definition and project planning as well as executive reviews as parts
of the FFE. Figure depicts a model of the front end of the innovation
process. Furthermore, they suggest that these activities are interrelated,

! Also known as: pre-development (Cooper and Kleinschmidt, 1994), pre-project activ-
ities (Verganti, 1997), pre-phase 0 (Khurana and Rosenthal, 1997/1998).
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and that one should strive for a balance between creativity and discipline,
in order to become more competent in the FFE. The FFE is completed when
a business case is presented and the business unit either makes a go or a
no-go decision (Khurana and Rosenthal, 1997).

The Fuzzy Front End NPD
A /_M
4 I

Product and
Portfolio
Strategy

Specification
and Design

Pre-Phase
Zero:
Preliminary Phase Zero:
Opportunity Product
Identification Concept and
- Market and Definition
Product Technology
Development Analysis
e Market Launch
Structure, J
Roles,
Incentives
and Norms

Phase One: Prototype
Product Testing and
Definition Validation
and Project
Planning Volume
Manufacturing

Go/No-Go Decision

Figure 3.1: Process model of FFE. Adopted and combined from: Khurana
and Rosenthal, 1997; Herstatt and Verworn, 2001.

Changes in the FFE are associated with low costs whilst the degree of free-
dom and impact on project results are high (Herstatt and Verworn, 2001).
Hence, the FFE possess a great potential when it comes to improving the
overall development process (Koen et al., 2001) and making it more effec-
tive, which has been proven in an extensive empirical study by Cooper and
Kleinschmidt (1994).

The New Concept Development Model

Koen et al. (2001) defined five key elements of the FFE; Opportunity Iden-
tification, Opportunity Analysis, Idea Genesis, Idea Selection and Concept
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and Technology Development. These five elements, together with the in-
fluencing factors (the environment) as well as the engine (leadership and
culture) make up the new concept development model, NCD (Figure .

e Opportunity Identification is typically driven by the goals of the com-
pany, and it is in this element that the organization identifies opportu-
nities that it might want to pursue. These opportunities can be things
like reducing cost of operations or responding to a competitive threat,
and can be a totally new direction for the business as well as a small
upgrade of an existing product. Examples of methods, which can be
applied in this element, are brainstorming, mind mapping, casual anal-
ysis, fishbone diagram, cyberspace discussions, individual insights etc.
Opportunity Identification precedes the Idea Genesis in many cases.
However, it may also be a method of finding a business opportunity
for an idea (Koen et al., 2001).

e Opportunity Analysis assists in translating the identified opportunity
to specific business and technology opportunities. The attractiveness
of the opportunity, fit with the business strategy and culture, together
with the risk tolerance of decision makers as well as the size of future
development effort, dictates the amount of effort being dedicated to it.
Competitive intelligence and trend analyses are used at a large scale
in Opportunity Analysis (Koen et al., 2001).

e Jdea Genesis is the place of birth, development and maturation of an
opportunity, into a concrete idea. It can either be a formal process,
like brainstorming or idea banks, where new ideas are generated, or
outside the process, for example a failed experiment, a strange cus-
tomer request or a new material offered by a supplier. Enhancing Idea
Genesis can be achieved through close collaboration with users, cross-
functional teams, other companies or institutions. A more complete
description of the idea or product concept is usually the output from
this element (Koen et al., 2001).

e [dea Selection is in many businesses the critical activity to choose
which ideas that should be pursued in order to achieve the greatest
business value instead of generating them. Specific selection models
are needed in the FFE so that all the following can be considered:
market and technology risks, investment levels, competitive realities,
organizational capabilities, unique advantages and financial returns
(Koen et al., 2001).
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e Concept and Technology Development is the element where the de-
velopment of a business case takes place. The business case should
be based on estimations of market potential, customer needs, invest-
ment requirements, competitor assessments, technology unknowns and
overall project risks. In order to manage technical uncertainties, some
companies make use of a technology development process. This process
can be complete or partly separated from the NCD. In some companies
the Concept and Technology Development element is considered to be
the initial stage of the NPD process. Hence, developing a business
plan and/or a formal project proposal for the new concept is typically
the last deliverable before the idea moves into the NPD (Koen et al.,
2001).

Influencing factors are made up of organizational capabilities, the business
strategy, the outside world and the enabling science that will be utilized
(Koen et al., 2001). Koen et al. (2001) argues that these are the primary
contributors to random discoveries of new ideas, and that a supportive cli-
mate is essential for a productive FFE. The Engine is fueled by the leadership
and culture of the organization, and drives the five key elements in the FFE
(Koen et al., 2001). Movement between the different elements does not have
to be in a clockwise order as depicted. Instead one can jump between them
in any order. Repetition of the elements, i.e. looping back, may also happen
in contrast to the NPD, where looping back is associated with high costs,
delays and poor management (Koen et al., 2001).
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Figure 3.2: New Concept Development Model, NCD. Adopted from: Koen
et al., 2001.

Research conducted by Koen et al. (2001) at 23 companies put forward
some interesting aspects. First of all, the proficiency of the FFE showed
to have a strong correlation with the level of innovativeness, whereas the
proficiency of the NPD did not. However, since all of the firms had a good
proficiency in the NPD, one cannot conclude that the NPD has no effect on
the innovativeness of the firm. It is more likely that the NPD has been the
target for enhancements in many companies for a long time, and undergone
a lot of improvements, and that more is to be won now by enhancing the
FFE than the NPD (Koen et al., 2001). Secondly, the proficiency of the
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Engine and Opportunity Identification showed a high correlation with the
level of innovativeness (Koen et al., 2001). Thirdly, Idea Genesis was not
significantly better in highly innovative companies. Thus, “ideas are a dime
a dozen”, meaning that it is how you manage and implement the ideas
that is important and that all the companies, highly innovative as well as
stagnate, need to improve in this area. Fourthly, Concept and Technology
Development was found not to have a significant correlation with the level
of innovativeness, which according to Koen et al. (2001) could be the result
of participants from highly innovative companies being more critical to the
process, than those from less innovative companies. Either way, this could
be an area in need of improvement for both types of companies. Finally,
the technology development process showed high correlation with the level
of innovativeness.

3.1.2 Stages of Evolution in the FFE

Based on their research, Khurana and Rosenthal (1997) defined three levels
of maturity stages in regards to the FFE; Awareness, Islands of Capability
and Integrated Capability, not including the level where the company has
no formal FFE. In the first stage, Awareness, the company is aware of the
importance of the FFE activities but has little capability associated with it.
Companies who realize the potential of a well-managed FFE and have some
of the capabilities, although inconsistently, are in the second stage, Island
of Capability. Here, formality improvements of the FFE processes are easier
to improve than the gaps in integration, and thus many of the elements of
FFE process integration are missing. The last stage is when the FFE is in-
tegrated in the product development and is called the Integrated Capability
stage. Companies in this stage have all their FFE activities managed as a
single process and execute NPD projects faster and better than competitors
(Khurana and Rosenthal, 2002).

Companies can climb the “evolutionary FFE ladder” through improving
both the formality of their FFE processes as well as improving the integra-
tion of activities. Khurana and Rosenthal (1997) argues that evolving from
Awareness to Islands of Capability can be achieved through formally and
systematically conducting a variety of FFE activities, like planning resources
and having an explicit product definition. Generally, Islands of Capability
companies should focus on understanding the different dimensions of inte-
gration in order to climb to the last stage (Khurana and Rosenthal, 2002).
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3.1.3 The Importance of Effective FFE Management

“Successful business emphasize the up-front homework steps in
the new product process -both market and technical assessments
- before projects move into the development phase.”

Robert G. Cooper, 1997

Because of the big impact that the FFE will have on the overall success of
a project, increased performance of the FFE will bring significant benefits
(Khurana and Rosenthal, 1998) and contribute to new products’ success
(Kim and Wilemon, 2002). Risks as project delays, not meeting budget and
various performance problems in the development phase can be effects of
an ill managed FFE (Kim and Wilemon, 2002) and delayed, inefficient or
insufficient FFE processes can lead to failures in development and/or com-
mercialization as well as lost opportunities (Kim and Wilemon, 2002).

In order to develop a product, a company needs to know what is to be de-
veloped. Hence, the project should be defined in the FFE, and clarifying
project requirements is the most important objective in the FFE (Murphy
and Kumar, 1997). Khurana and Rosenthal (1997) noted however that most
companies fail to generate clear and stable product definitions. Other im-
portant variables, like target customer, size of market opportunity and align-
ment with corporate strategy should be outcomes of the FFE. Khurana and
Rosenthal (1998) argued that successful companies create a holistic view
during the FFE, meaning that a linkage between a wide range of technical
and organizational considerations in relation to business strategy, product
decisions and the following product development project is created. Well-
defined product concept and clear requirement are very important as the
cost of killing an idea in the development phase is high (Kim and Wilemon,
2002). It has also been proven that highly innovative companies are more
competent in the FFE (Koen et al., 2001).

Prioritizing the FFE phase and successfully managing it should therefore be
of importance to companies. However, managers describe it as the greatest
weakness in the product innovation process (Khurana and Rosenthal, 1997).
Khurana and Rosenthal (1998) defined several critical success factors related
to the FFE based on earlier research, which are represented in Table
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Table 3.1: Front-End Success Factors.
1998.

Source: Khurana and Rosenthal,

Success Factors

Product Strategy

Strategic alignment between NPD and
strategy

Product positioning

NPD portfolio planning - balance risks
and resource availability

Product Definition

Early, sharp definition

Preliminary market and technology
assessment

Detailed customer needs analysis
Priorities for product features
Recognize need to change definition

Project Definition

Project priorities

Resource allocation planning
Planning for technical/market contin-
gencies

Organizational Roles

Project manager’s role
Team organization throughout NPD
Organizational communications

3.1.4 Evaluating the FFE of an Organization

Due to the variety of (1) definitions and (2) important aspects of the FFE,
there are many ways of evaluating a company’s FFE proficiency. A couple
of these have been summarized for a diverse portfolio of methods.

Problems in the NPD

Based on previous research, Khurana and Rosenthal (1998) defined several
NPD problems related to the FFE, see Table 3.2l By finding the most
common problems in the NPD one can then compare them to these problems
and thereby find areas of the FFE, which are in need of improvement.

24




Creating an Innovative Culture for User Involvement

Table 3.2: Common NPD Problems Related to the Front End. Source:

Khurana and Rosenthal, 1998.

Problem area

‘ Manifestations

Product Strategy

Unclear product strategy

Projects not prioritized; Too many
"pet” projects

Cannot determine whether product
fits with firms strategy or not - NPD
“illegitimacy”

NPD program not given priority

Product Definition

Inadequate product definition

Continually changing requirements
(ambiguity about product features/
technology)

Over specification of tolerances

Unresolved technical uncertainties

Experimentation discouraged
Technology on critical path

Market/customer needs assessment
inadequate

Market not assessed

User needs not understood

Project Definition

Project objectives unclear

Difficulty in making trade-offs while
deciding project objectives

Too many “pet” projects (with loose
justification?)

Shortage of key resources

Right people are not
leased/assigned for key projects
Project selection does not consider
prior commitments to new product
portfolio

re-

Lack of contingency planning

No backup approaches for risky tech-
nology

Organizational Roles

Roles not clarified early on

Different subsystems do not interface
well; problems with product distribu-
tion and supply

Executive reviewers do not play lead-
ership role

NPD team members lack direction,
make frequent changes to product
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Formality and Integration of Activities

In order to diagnose a company’s FFE, Khurana and Rosenthal (1997) pre-
sented a checklist, which evaluates the level of formality as well as the inte-
gration of activities in the FFE, see Table[3.3] The result from this checklist

was then added and mapped on the two dimensions, see Figure |3.3

Re-

search has shown that world-class companies score eight or higher on both
axis (Khurana and Rosenthal, 2002). This method will indicate at what
evolutionary stage in the FFE the company is.

Table 3.3: Checklist for evaluation of the level of formality
and integration of activities in FFE. Source: Khurana and

Rosenthal, 1997.

Formality of Front-End Process

Integration of Activities

1. Customer and market informa-
tion is used early on to set scope
for product (target markets, customer
segments, features, and price).

1. There is a clear vision of product
lines and platforms for specific mar-
kets.

2. Core team jointly reviews product
concept and senior management for-
mally approves.

2. R&D and NPD have matching
agendas and plans.

3. Early concept and other feasibility
prototypes are planned, tested, and
completed at front end so that there
are no surprises later.

3. Balance is sought and achieved
among multiple NPD projects be-
longing to different platforms/product
lines (e.g. risks, novelty).

4. Product definition is explicitly de-
veloped and documented.

4. Project priorities are consistent
with product strategy, portfolio plans,
and resource availability.

5. Major supplier and tooling consid-
erations are explicit at front end.

5. Resource allocations consider
multiple project requirements and
their relative priorities and preexist-
ing project commitments.

6. Manufacturing, distribution, and
logistics requirements are planned.
Product concept is modified to reflect
process and logistics constraints.

6. Early identification of technical and
organizational interfaces is done for
systems products so that development
can proceed smoothly.

Continued on next page
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Table 3.3 — continued from previous page

Formality of Front-End Process

Integration of Activities

7. Need for new technology for prod-
ucts is clearly stated.

7. Core front-end team includes rep-
resentatives from manufacturing, lo-
gistics, and after-sales service, apart
from engineering and marketing.

8. Project targets (time, cost, quality)
and relative priorities are clear.

8. Staffing policies and project-
specific staffing are consistent with the
product strategy.

9. Resource requirements are formally

defined.

9. Need for new innovations is antic-
ipated so that extensive innovation is
not required during the product devel-
opment process.

10. Roles and responsibilities for tasks
and communications for core team are
clear and well executed.

10. If there is uncertainty on any di-
mensions (e.g. technology or markets)
organization has carefully planned al-
ternative approach

11. Roles for executive review team
are clear and well executed (review
criteria, decision responsibility, ongo-
ing interaction with core team).
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Figure 3.3: Diagram for mapping the organization’s evolutionary stage in
FFE. Source: Khurana and Rosenthal, 1997.

Proficiency of the NCD

By evaluating the elements and the Engine in the NCD, one can get a
clear picture over all the key parts of an organization’s FFE status. This
evaluation method is directly relatable to innovativeness, as the research
conducted regarding the definition of the NCD used innovativeness as a
reference point (Koen et al., 2001).

3.1.5 Implementing Effective FFE Management

Due to the importance of the FFE in regards to the efficiency of the new
product development (NPD), Kim and Wilemon (2002) presented a selection
of methods to improve the management of the FFE, which are described here
below.

Assign an Appropriate Individual or Team to Lead the FFE

Due to the variety of aspects associated with the activities in the FFE,
such as consumer acceptance and both technical and economic feasibility, it
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takes an individual (or team) with a broad range of sufficient knowledge and
expertise within the field to manage it effectively (Kim and Wilemon, 2002).
Technology, market, resource requirements, company fit and capabilities, as
well as company limits, are mentioned as examples of areas of interest.

Support and Commitment

Without an acceptance of failures and an encouragement of employees to
come up with new ideas and put them forth, the FFE performance is likely
to deteriorate in the long run (Kim and Wilemon, 2002). The support from
senior and functional management, together with the time and resources
spent, is important for the FFE to be perceived as valuable by the organi-
zation. This would symbolize the Engine and the Idea Genesis in the NCD
model by Koen et al. (2001). Hence, it is important that senior managers
decide which fuzzy ideas to support, so that the necessary resources can be
provided as well as a clear vision of the company objectives (Quinn, 1985).
Furthermore, Quinn (1985) argues that top executives, who appreciate in-
novation and manage their company’s value system as well as atmosphere
in a supportive manner, contribute greatly to continuous innovation within
the firm. Project leaders will therefore benefit from knowing how to gain
commitment and involvement of management (Kim and Wilemon, 2002).

Acknowledge and Support Product Champions

A particularly important class of people to support is the product champi-
ons. Product champions are people who create, define or adopt a new idea.
They are sometimes referred to as mavericks, iconoclasts or crusaders, who
take risks and transforms companies by turning them upside down (Mohr,
Sengupta and Slater, 2009). Product champions can be of great value when
it comes to transforming a fuzzy idea into a concept worthy of development
and commercialization. Hence, it is important to support them, so that they
can persevere despite the frustrations, ambiguities and setbacks which are
often accompanied with major innovations (Kim and Wilemon, 2002).

Embrace Uncertainty

Because of the difficulties of determining whether an idea will be a success or
a failure, early on in the FFE, companies should consider many alternatives
to realizing the idea before finalizing it. This would minimalize the chance
of making wrong go or no go decisions. However, it can be time consuming
and costly to hold many alternatives too long. Therefore, Kim and Wilemon
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(2002) put forward the notion that companies could select a few promising
alternatives, and have them compete with each other until a winner concept
is recognized. However, they mention that this kind of internal competition
in the FFE can be counterproductive. So if used, it should be carefully man-
aged. Referring to the NCD model, this is mentioned in the Idea Selection
element, where Koen et al. (2001) argues that ideas must be allowed to
grow and advance with less certainty.

In order to be able to manage the FFE one has to understand the causes
of fuzziness, i.e. how they affect the FFE and how they are related to each
other (Kim and Wilemon, 2002). Furthermore, a considerable amount of
information is needed such as how people communicate and interact, how
knowledge networks are established, and how decisions are made etc. The
latter is of extra importance when it comes to achieving effective perfor-
mance. Kim and Wilemon (2002) argue that there are two screening phases
in the FFE. The first screening is to determine whether an idea begins the
FFE or not, whereas the second screening is to determine whether it ends
the FFE or not. Two types of errors can be made during these screenings;
(1) rejecting an idea that is a possible success, and (2) failing to reject an
idea that is a possible failure. A weak evaluation process leads to more type
2 errors, whereas a stronger counterpart leads to more type 1 errors. Hence,
one has to get to the bottom with whom or what functional group that is
most likely to dominate each screening decision, and what kind of screening
criteria that is important in each screening. According to Kim and Wile-
mon (2002), market potential and/or company fit are especially important
in the first screening, whereas competitive reactions, resources, feasibility or
profitability are more important in the second one.

Formalize and Create a Holistic FFE Process

In order to reduce uncertainties in the FFE phase, project members should
be able to seek relevant information and process it quickly. Organizations
should therefore continually gather data regarding changes in technology,
markets, internal organizational development and priorities, as well as ex-
ternal development and competitors (Kim and Wilemon, 2002). Organi-
zations should also facilitate easy information transfer within and between
functional groups, to minimize misunderstandings and internal resistance to
new ideas, see the next section (Kim and Wilemon, 2002).

Research on how a formal process affects the FFE performance is in part
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an unexplored area, and it is controversial to say that it is as effective to
formalize the FFE as the development phase. However, Kim and Wilemon
(2002) argues that formalizing the FFE process has many advantages, and
that it can together with information be a cornerstone of managing the FFE
systematically. Insights provided by Khurana and Rosenthal’s (1998) case
studies are the notion that organizations, who take a holistic approach to
the FFE, benefit from great success. Here, the evolutionary FFE stages
model might provide insight into a company’s present formalization and
integration, and thereby highlighting means of improvement.

Attain Internal Cooperation and Support

The development phase is characterized by a lot of specialized roles, which
are performed by different functional groups. Hence, it is of essence to sup-
port cross-functional cooperation in the FFE (Kim and Wilemon, 2002).
Early cross-functional cooperation in the FFE minimizes resistance and am-
biguity throughout the whole development process, by creating an early
understanding of the different functions’ capabilities and limitations. It en-
hances the idea and technology transfer between the functional groups, and
leads to better communication and relationships within the company.

Emphasize External Involvement and Cooperation

Studies have shown that innovations can be developed in cooperation with
the customers and/or users, and sometimes even by the customers/users
themselves (Von Hippel, 1982). In fact, in some industries the main in-
novator is not the manufacturer but the user (Von Hippel, 1988). Hence,
much can be won by communicating with the customers, as it provides the
project members with an important insight of the customers’ current, as well
as future, needs (Kim and Wilemon, 2002). However, according to Cooper
(1997), customer focus is lacking in new product projects, and especially in
the FFE. By gathering information from focus groups and direct contact
with the customers, as well as from interactions with lead users, one gets
better at selecting the right ideas, and a shorter FFE phase can be obtained
(Kim and Wilemon, 2002). Furthermore, is the Idea Genesis phase of the
NCD model likely to get enhanced if customers and/or users are involved
(Koen et al., 2002).

Early cooperation with suppliers and intermediaries should also be of in-
terest to the organization, and Kim and Wilemon (2002) highlights three
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major benefits. First of all, an acceleration of the project can be achieved,
as the participants share the information and problems from the start. This
can save a lot of preparation time in their own, as well as joint technologies
and requirements. Secondly, because suppliers are proven to be a source
of innovation (Van Hippel, 1988), they can help identify problems at an
early stage and come up with solutions (Kim and Wilemon, 2002). Thirdly,
the project team can get an early and better understanding of the external
groups’ capabilities.

By seeking horizontal cooperation, such as joint ventures and strategic al-
liances, the level of fuzziness can be diminished. Furthermore, the explo-
ration of new markets and development of new technology jointly can help
maximize the resources from each party, ensuring a more effective outcome.
However, factors such as similar development experiences and outcomes,
bargaining power and attitudes towards cooperation, to name a few, must
be considered (Kim and Wilemon, 2002). Last, but not the least, govern-
mental agencies and universities can be valuable allies, facilitating the value
of an idea.

3.2 Culture and Climate

3.2.1 Organizational Culture

Organizational Culture refers to the deeply held, shared and taken-for-
granted values and beliefs, as well as the underlying assumptions, expec-
tations, collective memories and definitions that are present in an organi-
zation (Cameron and Quinn, 1999; Deshpande and Webster, 1989; Ahmed,
1998). It consists of a deeply rooted set of values and beliefs, which provide
norms for behavior in the organization (Mohr, Sengupta and Slater, 2010;
Deshpande and Webster, 1989) and a sense of identity to personnel, as well
as unspoken guidelines for how to get along in the company (Cameron and
Quinn, 1999). Organizational culture helps members of the organization to
understand why things happen the way they do (Mohr, Sengupta and Slater,
2010; Deshpande and Webster, 1989). Because the values are so deeply em-
bedded they are often implicit and hard to articulate (Mohr, Sengupta and
Slater, 2010) and employees are unaware of it until it is challenged, made
open and explicit or until an employee experiences a new culture (Cameron
and Quinn, 1999). Organizational culture is undetectable most of the time
(Cameron and Quinn, 1999) and its values hard to change (Mohr, Sengupta
and Slater, 2010). This becomes a problem when trying to implement or-
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ganizational change as these often fail or remain temporary, if a cultural
change does not accompany it (Cameron and Freeman, 1991).

Ahmed (1998) divides culture into explicit and implicit culture. Implicit
culture refers to the values, beliefs, norms and premises, which determine
the typical patterns of behavior by the people, i.e. the explicit culture. It is
easier to manipulate the explicit culture, creating organizational procedures
and control routines. The degree and extent to which this happens is de-
pending on the strength of the culture, which in turn depends primarily on
two things:

1. The pervasiveness of the norms, beliefs and behaviors in the explicit
culture, i.e. the proportion of members holding strongly to specific
beliefs and standards of behaviors (Ahmed, 1998).

