
 Eindhoven University of Technology

MASTER

A perpetuum mobile to generate new business development projects
managing the fuzzy front end at company X

Megens, M.T.C.

Award date:
2008

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/a6ba2040-cda2-416b-a347-d8c329e430e4


Eindhoven, 25 January 2008

A Perpetuum Mobile to Generate
New Business Development
Projects:
Managing the Fuzzy Front End at
Company X

M.T.C. (Mike) Megens, SSc.

MSc Innovation Management
Student identity number 0541024

In partial fulfilment of the requirements for the degree of

Master of Science
in Innovation Management

Supervisors Eindhoven University of Technology:
Prof.dr. A.G.L. Romme, TU/e, Organization Science and Marketing
Dr.ir. W. van der Valk, TV/e, Organization Science and Marketing



TUE. Department Technology Management.
Series Master Theses Innovation Management

Subject headings: New Product Development, Innovation, Open Innovation, Radical
Innovation, Corporate Entrepreneurship, Creativity, Fuzzy Front End, Conceptualization,
Organization Design

Print 6/6



Mike Megens

Executive summary

Executive summary

"It is important to develop several new ideas, in this way there will be ongoing prospect for
new projects or developments" (Company X annual report, p. 33).

What this study explores
This sentence above, as expressed in the annual report of Company X, stresses the importance
of generating ideas for New Business Development. In the past years, Company X noticed a
rapid change in the photographic industry. Not only are more photo's made with digital
cameras instead of camera's using traditional colour negative film, also less photos are
developed on photographic paper. This has lead to an enormous decrease in the demand of
these products that are produced by Company X. Company X recognized this change quite
late, resulting in a company-wide reorganization with over 400 forced dismissals. In the two
years after this reorganization, Company X was changing from an efficient producer to an
effective innovator. In order to effectively innovate, it adopted the open innovation funnel
model. However, Company X currently lacks a certain sustainable flow of new ideas into its
funnel model. This thesis investigated the Fuzzy Front End of Innovation (FFE), which is
defined as "those activities that come before the more formal and well-structured New
Product Development (NPD) process". It was researched how the management of the FFE at
Company X can be improved. The following research question was answered in this thesis:
How can Company X obtain a sustainable flow ofnew ideas into the open innovation funnel
process?
A model was built to show how the management of the FFE is proposed for Company X.

Research conducted for this thesis
In order to find a structured answer to this question and to develop the model, three lines of
research were followed in this thesis.

Firstly, a theoretical study was executed. The first part aimed at identifYing the most
relevant concepts for this thesis in the scientific literature. An idea is perhaps the most
important concept in the FFE. It showed that good ideas have to be novel and useful.
Secondly, the new paradigm of Open Innovation is very important in this thesis. It differs
from the traditional "inside-out" perspective in the external supply of knowledge that should
be sourced in, and the potential external demand for internal innovations that should be
sourced out of the corporation. Moreover, this contrasts with the resource-based view, which
is grounded in the perspective that a firm's internal environment, in terms of its resources and
capabilities, is more critical to the determination of strategic action than is the external
environment. However, this seems to be conflicting with Open Innovation. Therefore, firms
should be able to change fast to competitive markets by being innovative. The amount of
change a firm can bring about depends on its dynamic capabilities. The second part aimed at
researching existing models for FFE management. Six models were found in the literature that
describe the management of the FFE. Fourteen construction principles were derived from the
literature in various fields to determine which model was the best. Each model obtained a
score for how well it satisfied each of these construction principles. This resulted in the New
Concept Development (NCD) model by Koen et al (2002) as the best starting point for
building an FFE management model for Company X.

Secondly, a benchmark analysis was made to identifY FFE and innovation best practices
at other multinational companies, namely 3M and DSM. From this analysis it showed that an
innovative culture is necessary to become truly innovative. An innovative culture implies
among other things the acceptance of failure and the rewarding of success.
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Thirdly, the current situation at Company X was mapped by means of 17 semi-structured
interviews that were conducted by the author of this thesis in order to identify FFE activities
at Company X, critical incidents in past innovations, and comments of the respondents on
potential improvements. The results from this analysis are:
Item Outcome of the field study
Idea generation: Interviewees state that they generated most ideas outside Company X at fairs,

congresses, etcetera, although only 1 innovation resulted from this. Other ideas
came from other external sources.

Idea storage: Some interviewees describe an idea in a word document and stored it in a local
folder, however this is not consistent across Company X

PMS structure: All interviewees indicated that they are positive about the PMS structure that
was introduced in spring 2007.

Proposal system: Company X has already incorporated a formal process for suggestions for
process improvements where employees can fill in a so-called proposal
document for cost-down or speed-up improvements.

Product It was indicated by several people that Company X is particularly good at
development: developing products when it knows what it has to develop
Termination of It was indicated that some of the projects were terminated too late. Terminating
projects: unpromising projects sooner will save time and money, and provide

opportunities for more promising projects.
Communication: The level of communication between the different departments is not

consistently adequate.
Corporate strategy: Although the corporate strategy is known to the managers, it is not clear to all

interviewees.

Building and validating an FFE management model for Company X
Based on these three research lines, an FFE management model for Company X was built.
This FFE management model overcomes the limitations of the NCD model by Koen et al
(2002) and bears in mind the design rules as identified in the field study. The model consists
of five iterative elements that are run by the "engine": opportunity identification, opportunity
analysis, idea generation and enrichment, idea selection, and concept definition. The engine
consists of two items: culture and leadership. Moreover, practical techniques for Company X
are described in the model to make it easy to implement for Company X.

A part of the model was used in a case study in one of Company X's plants in order to
validate it. The aim of this study was to generate and select ideas resulting in New Business
Development projects to secure the future of Plant AI. 144 ideas were generated and a
ranking was made to identify the most promising ideas as proposed by the FFE management
model. The complete final model as proposed for Company X can be found at the end of this
Management summary.

The model results in a well-defined innovation concept that is described in a level 5
document. This level 5 document enters Company X's funnel model. This means that the FFE
management model should be implemented in Company X's funnel model, as committed to
paper in Company X's Project Management System (PMS).

Conclusions about the research process
In general, it can be stated that the research process proceeded as planned. The cooperation
and supervision at Company X could not have been better with colleagues who were always
willing to help. Being involved in the daily activities at Company X really increased the
understanding of business processes and culture at Company X. However, an ex-durante
methodology was required for the case study to validate the model since this case study was
already planned when this master thesis project started. It would have been better to first
develop the whole FFE management model and then validate it, instead of doing this more or
less simultaneously.
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Conclusions and recommendations for Company X
This research showed that Company X had no formal model for managing its Fuzzy Front
End, that it has difficulties with obtaining ideas for New Business Development and that its
employees have difficulties with submitting new ideas. In the table below, the most important
conclusions and recommendations as derived from this thesis are provided:
Item
Open innovation
model

Ideas

Innovative culture

Termination of
projects

Inter-department
communication

Communication of
innovation
strategy

External and open
mindset

Brand image

Commercialization

Conclusion
Company X has translated the open
innovation funnel model into a practical PMS
document with stringent requirements for
each stage-gate change. However, there are
few requirements for an idea.
Company X has numerous ideas floating
around in the heads of employees, but no
formal structure is present for storing and
analyzing ideas.

Company X has a focus on efficiency, speed
up, and cost-down through historical reasons.
Therefore, being effectively innovative is hard
and takes a lot of time.

Company X has spent too much time on less
promising developments in the past.

Company X has some departments with a low
level of inter-department communication.

Company X has a strategy that is clear on a
management level but less clear in lower
levels.

Company X has employees that are likely to
come up with new ideas outside Company X,
at congresses, fairs, seminars, and the like.
However, it is currently struggling with its
confidentiality and secrecy. It wants to obtain
as much information from outside Company
X as possible, but does not want to give any
information about its activities away.

Company X has the brand image of a solid
producer of photographic products whereas
this image has been aged.

Company X has changed its organization
structure tremendously over the last few
years. However, it still has to cope with the
inheritance of being a production location. It
lacks a marketing and sales organization, and
its culture is not very innovative.

Recommendation
Company X should include the
FFE management model at the
front of the open innovation
funnel model in the PMS
structure.
Company X should create a
formal location where
employees can store their level
5 documents, for example a
software tool.
Company X should give
attention to innovation and
communicate this to the
employees. It should provide
rewards for good ideas.
Company X should be open and
critical about the evaluation of
projects, and not afraid of
terminating unpromising
projects.
Company X should organize
regular meetings between
departments and the to be
installed FFE committee.
Company X should clarify the
strategy by means of
presentations, feedback on
ideas, extensive documentation.
Company X should visit more
congresses, find development
partners very actively, develop
informative website, give
presentations etcetera.
Moreover, it should clearly
define what it wants to state
outside Company X and what
not.
Company X should promote and
communicate about its current
activities. It should stress that it
is dynamic and that its prospects
for the future are good.
Company X should research the
opportunities for managing this
commercialization area

The proposed FFE management model provides structure and clarity to Company X's FFE
avoiding these problems in the future. The activities in this FFE should be put to practice by a
cross-functional "FFE committee" that has to be installed, and monitored and facilitated by
the New Business Development department.
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FFE management model and the proposed
a sustainable flow of new ideas into its open

shows the Fuzzy Front End management

With the implementation of the
recommendations, Company X secures
innovation funnel model. The following figure
model as proposed by the author of this thesis:

Level 5 document
TYPOLOGY 01" 71iE IDEA:
I; Product or teclmical development?
2. Short teoo or long ternl development?
3. Focus on volume or margin?
4. Market pull or technology push?

CONCEPT DEFINITION:
Give a brief description of the idea
Describe which customer need is fulfilled
by the product
Describe the underlying general trcnd
on which the idea is based
Describe the fit with Fujifilm's
strategy and core eompelcncies
Describe IP situation and
competitor products
Describe potential
stakeholders
of this product

Qualitative analysis (plenary and optional):
I) Do we know the technology to be uscd?
2) Do we already have prior knowledge?

Idea selection base on 5 questions:
1) Is the level of competition low?
2) Is the expected sales/market volume

inm2 1arge?
Can we develop the product within
a short time?
Does this pr~duct provide a faster OR cheaper
OR betterWay to serve customers' needs?
Do we kno,"\' the target customers and distribution
channels?

Strategic orientation:
Customer
Market
Competitor
Technology
Product
IP

Environmental orientation:
Supplier
Go\'cmment policy
Complemcnts
Laws and regulations
Science

Logical idea generation methods:
History-based TRIZ
Analytical Analyze basic relationships

idea generation
Genninal Brainstorming, K~J Method,

Morphological analysis
Transfonnational Checklists
Progressive Mindmapping
Organizational Designers
Hybrid Combine different techniques

Evaluation based on five questions:

I) Is the opportunity already satisficd in thc
market?

2) Does the opportunity fit within a general trend?
3) Docs the opportunity fit within Fujifilms'

strategy?
4) Is this opportunity important for the customer?
5) Can FujiItlm creare superior value over

comperitors who chase this opportunity?
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Preface

Preface

Open innovation is a hot item at the moment, worldwide but also particular in the
Netherlands, and is for example practiced at the High Tech Campus in Eindhoven. Since the
open innovation literature streams is stilI relative infantile, I am glad to have contributed to
this emerging field. Reading, understanding, and recombining existing literature within
various management fields, resulting into a new Fuzzy Front End management model makes a
specific contribution to literature in the field of open innovation and the front end of
innovation. The combination of these two concepts has not been researched to the best
knowledge of the author.

This master thesis was written as the final assignment in order to graduate from the master
study Innovation Management at Eindhoven University of Technology. With this thesis, there
comes an end to 5,5 great years of study and a begin to a more serious life. It was written in
an internship at Company X. Working in this pleasant and stimulating environment has really
made the five months as an apprentice race by.

To a great extent, this is due to my colleagues at room M 0.39. First, I would like to thank
Joyce Coe and Maaike Doodeman for their help with the thesis. Their critical remarks on the
content and grammar of this thesis helped me a lot. I was really lucky with these two experts
in the field of Strategic Management. The supervision of Dr. Jaap Schut needs particular
attention. I want to thank him for his patience, time, practical tips and great feedback on all
aspects of this thesis. Finally, I want to thank all participants in the studies and the other
colleagues at Company X for their contribution to this thesis and the nice time I have had.

Special thanks go to my Company X mentor, Onno Gerrits, who provided me with the
opportunity to graduate at Company X. Despite his busy schedule, he was always prepared to
give me feedback and necessary comments. Moreover, my gratitude goes to Prof. Dr. Sjoerd
Romme, my supervisor from Eindhoven University of Technology. His theoretical knowledge
and sensible, down-to-earth view on matters stimulated me a lot. I also want to thank Dr. Ir.
Wendy van der Valk for her feedback, one day before here own PhD defence!

Finally, I would like to thank the people who were not directly involved in this master thesis
project but just mean a lot to me. Firstly, I would like to thank my parents and sisters, who
have always stimulated, challenged and supported me with whatever I did or wanted to do.
Secondly, I would like to thank my dear friends and girlfriend for helping and supporting me
all in their own way.

Mike Megens
January 2008
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Chapter 1. Introduction

"In a world ofabundant knowledge, hoarding technology is a self-limiting strategy. Nor can
any organization, even the largest, afford any longer to ignore the tremendous external pools
ofknowledge that exist" - Henry Chesbrough (American professor)

1.1. Introduction
It is exactly this quote by Henry Chesbrough that reflects the main subject of this master
thesis. Company X realized that its internal knowledge might not be sufficient to keep up with
its rapidly changing industry landscape. The shift from analogue to digital photography had a
great impact in the imaging industry, and lead to the closure of one of Company X's plants.
This closure led to forced dismissal of 400 employees. Company X noticed that the digital
revolution also lead to a decreased demand for photo paper, which it also produced. In order
to anticipate the future, Company X started looking for new applications with its current
technology. It acknowledged that both internal and external sources had to be found and
exploited to come up with new applications. It investigated the possibilities to adopt an open
innovation model. This thesis will contribute to this investigation by researching the very
premature activities of innovation: the Fuzzy Front End of Innovation, which is characterized
by those activities that come before the more formal and well-structured New Product
Development (NPD) process.

In this chapter, the problem statement and the objective of this study is explained,
resulting in the demarcation of the research questions. Finally, the scope and outline of the
thesis are explained.

1.2. Problem definition
The photo industry has shifted over the last ten years from the traditional photos on film to
high-quality digital photos, which can be downloaded to personal computers and edited by
consumers. This revolution dramatically changed the industry landscape, requiring new
technologies for processing these types of photos. It resulted in a major decline in the need for
conventional photo films. These fast developments fostered the need for Company X to adopt
an innovative attitude, in order to keep pace with the competitors. Company X acknowledged
this and expresses it proactively by providing academic students the opportunity to graduate
with an internship. Currently, Company X had apprentices that investigated different aspects
of the management of innovations.

Company X has adopted the funnel model in its Project Management System (PMS),
which was put into practice to guide new product developments. This funnel model originated
in scientific literature from Wheelwright and Clarke (1992), and provides a structured stage
gate model for developing new business ideas into commercialization. Currently, Company X
wants to have better insight in how its new business projects are initiated since it hypothesizes
that it currently often depends on coincidence.

In order to become less dependent on such coincidental discoveries, Company X is
looking for continuity in its idea generation process. Ergo, when more projects flow into the
funnel, probably more projects make it through the funnel to be commercialized. In the
current PMS, only very limited information is provided about how to submit an idea.
Moreover, there are only few generic requirements to a submission. Currently, only too few
new ideas enter its funnel model. In this thesis, a FFE management model that provides
structure to the generation and analysis of new business ideas is proposed for Company X.
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1.3. Objectives of this study
Company X expressed that it would like to have a constant flow of new business ideas into its
funnel model in order to become a truly innovative company. It is particularly interested in
new applications for its current technology due to the decreasing demand for colour paper.
Moreover, it would like to remain competitive in the future by serving the customer with
high-quality, innovative products. The Management Team has expressed in the Corporate
Policy that it want to develop a structure for the development of new products and new
applications of existing products (Corporate Policy, 2007).

Several models were found in scientific literature for managing the Fuzzy Front End.
However, none of these methods specifically combines the Fuzzy Front End with the
paradigm of open innovation. Moreover, literature did not entail which methods and
techniques are useful in the Fuzzy Front End. In this thesis, a model for managing the Fuzzy
Front End was modified based on existing theories. Moreover, effective methods and
techniques are elaborated in such a way that this model has a thorough theoretical foundation
besides a practical value.

Theory, benchmarks, and current and historical activities within Company X were
researched in order to combine these two objectives. Two elements of the FFE management
model were tested and validated in a case study within Company X's Plant AI.

1.4. Research questions
The problem and research goals that are sketched out characterizes the challenges Company
X faces in order to keep profits healthy and employment on a comparable level as it is today.
The study executed in this thesis provides insight to Company X's Fuzzy Front End activities
and several recommendations to improve it. Moreover, it provides a good supplement to the
relative young literature stream of Open Innovation and the Fuzzy Front End. The literature is
extended by providing a new FFE management model based on an existing model by Koen et
al (2002). Moreover, practical techniques were specified for the particular situation of
Company X. The model is thus both rigor in contributing to scientific literature and relevant
in being useful for Company X (Staw, 1985). The main research question that was developed
for Company X is:

How can Company X obtain a sustainable flow of new ideas into the open innovation
funnel process?

Six sub-questions were identified to come to a structured answer to this main research
question. The sub-questions are treated separately in this thesis and are finally integrated into
an answer to the main research question.

1. What are the general characteristics of new business development (in open innovation) as
found in the literature?

2a. What theories and models of the Fuzzy Front End, including idea generation, are
available from the literature?

2b. Which best practices in other companies are available for managing the Fuzzy Front
End?

3. What is the current way Company X manages its Fuzzy Front End?
4. What model can be developed for Company X based on scientific literature, best

practices and its current FFE management?
5. How to implement this model, using Plant Alas an example?
6. What recommendations can be made for Company X's ambidextrous organization to

improve its Fuzzy Front End management?

2
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1.5. Scope
In Figure 3.1, the open innovation funnel by Chesbrough (2003) is shown. This open
innovation funnel model is based on the funnel model by Wheelwright and Clark (1992).
Although this figure does not show the different stages in the funnel, it shows the external
sources in the development. Although Chesbrough also advances external technology
insourcing, for this study it was assumed that all ideas for new businesses are inserted in the
front end of the funnel. This ensures that every idea can be stored and is thoroughly
researched and evaluated. Moreover, external technology insourcing can only be obtained
when the external technology base is identified. However, it is possible to insource the
technology once the idea has progressed to level 2, 3 or 4. Having assumed that every idea is
inserted in the front of the funnel, the scope of this thesis can be demarcated to all activities
that have to take place before an idea is inserted into level 4 of Company X's funnel model
(see Appendix A). These activities are also referred to as the Fuzzy Front End of the funnel.

This thesis ends with recommendations for Company X. However, the model within
Company X is out of scope for this study. The limited time frame of five months does not
allow this practical issue.

1.6. Structure of this report
This thesis follows the structure as described in this section.

Chapter 1 describes the context and the environment where this research was conducted.
It provides a description of the company and announces the specific problem that had to be
investigated. Moreover, the developed research questions are represented and the scope of this
research is delineated.

Chapter 2 contains the research methodology of this thesis. The chapter describes the
research methods that were used for the four researches in this study.

Chapter 3 provides an in-depth overview of the relevant theory. Specific theoretical
concepts are described in order to provide a theoretical foundation to the empirical research.
Furthermore, this chapter discusses six different FFE models. These models were found in the
literature and evaluated based on several construction principles as explained in Chapter 2.
Based on this analysis, the best model was selected. Finally, this chapter provides a
benchmark analysis of two innovative multinationals: 3M and DSM. An analysis of available
scientific literature about 3M and DSM was made and best practices for Company X were
identified.

Chapter 4 encompasses the research of the current situation of Company X. Interviews
were conducted and analyzed within different departments of Company X, and the results
were discussed. Three recent innovations at Company X (Innovation 7, Innovation 8 and
Innovation 1) were identified. An historical overview of how these innovations emerged is
described in this chapter.

Chapter 5 combines the theoretical study, the benchmark analysis and the field study of
Company X's current situation with practical techniques, resulting in a model for Company
X. The building of this new FFE management model is extensively discussed in this chapter.

Chapter 6 tests and validates this new model in a case study in Company X's Plant AI,
which aimed at aims at generating and selecting ideas to secure the future of this plant.

Chapter 7 finishes this thesis with the conclusions, limitations and practical and
theoretical recommendations.

3
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Chapter 2. Research methodology

"Before anything else, preparation is the key to success" - Alexander Graham Bell (Scottish
inventor and founder of Bell Telephone Company, 1847-1922)

2.1. Introduction
The research conducted in this study follows the science-based design approach as shown in
(Romme and Endenburg, 2006). They identified five steps in the research and development
cycle in organization design: Organization Science, Construction principles, Design rules,
Organization design, and Implementation and experimentation. This science-based design
approach is defined by Simon (1996) as "the entire body of intellectually thought, analytic,
partly formal, and partly empirical knowledge for the design process" (Romme and
Endenburg, 2006, p. 288).

10_.:zationl "lconst:uctionl_1 De:i;U-_~~ganiZatiOn 1[mple~ne;tation
Theory 1LPrincipies I Rules I design

~ ~ expetjmentation

r=-_ L i 1_ ~

Figure 2.1 Scheme of science-based design approach for this study
(Adapted from Romme and Endenburg, 2006)

As shown by the yellow blocks in Figure 2.1, the following four researches were conducted in
this thesis. Firstly, a theoretical study was conducted to identifY relevant concepts in
organization theory, find existing Fuzzy Front End management models, and find
construction principles for Fuzzy Front End management models. Construction principles are
defined as "Any coherent set of imperative propositions, grounded in the state-of-the-art of
organization science, for producing new organizational designs and forms and redeveloping
existing ones" (Romme and Endenburg, 2006, p. 288). In this thesis, construction principles
were found to determine the best FFE management model in literature, and to redevelop this
model to improve fit with the construction principles and fit within Company X. Secondly, a
benchmark study was executed to find best practices and construction principles for the new
FFE management model by comparing two innovative companies, 3M and DSM. Thirdly, the
current situation for Company X was mapped. This mapping was done to identifY the design
rules within Company X, which is defined as "Any coherent set of detailed guidelines for
designing and realizing organizations, grounded in a related set of construction principles"
(Romme and Endenburg, 2006, p. 288). Moreover, this mapping showed how Company X
currently manages its activities in the Fuzzy Front End. Fourthly, the FFE management model
was validated by testing a part of the model in a case study in Plant AI. The aim of this case
study was to test whether the proposed model function in practice and to identifY how the
proposed practical techniques could be refined. For Company X, this case study explored and
evaluated ideas for the future of Plant AI.
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2.2. Methodology for the theoretical study
The theoretical study was conducted based on literature from scientific journals and books.
These were found by searching digitally using the search engines ABI Inform, Google
Scholar, and Emerald. Moreover, books were consulted which were found using the catalogue
search engine of the library of Eindhoven University of Technology. A search was performed
on a number of search items and the results were evaluated by reading title and abstract. The
used search items were: "Fuzzy Front End", "Front end of innovation", "Funnel", "Open
innovation", "Idea generation", and "Concept definition". Full text articles of journals with
promising titles were requested and read. Only the first thirty results were assessed for each
search item. Additional articles of relevant author(s) were searched. Moreover, the references
of these articles were scanned for promising titles and these were also collected.

2.3. Methodology for the benchmark study
For the benchmark study, the companies to be investigated have to be researched in scientific
literature. This has the advantage that they do not have to be visited, thereby eliminating
confidentiality issues but obtaining comparable results. 3M and DSM were chosen for the
benchmark analysis because they are active in the chemical industry, as is Company X.
Moreover, all three have a focus on life sciences for the future and are located all over the
world. DSM is also a Dutch player whereas 3M is a U.S. firm. Company X has currently the
same challenge as DSM several years ago in becoming truly innovative.

The benchmark study with 3M and DSM is based on scientific literature, its websites and
the annual reports. 3M has been widely researched in scientific literature since it is known as
a very innovative multinational. DSM has been less researched but two scientific articles were
found. In order to provide more thoroughness to the analysis, a PhD student, who has
researched DSM's innovation management, was interviewed by means of a semi-structured
interview. The literature was found by performing a search on "DSM + innovation" and "3M
+ innovation". Only the first 30 results were assessed and relevant articles were used for the
analysis. Since for DSM also numerous results for "Design Structure Matrix" were found,
additional articles were requested and obtained from the interviewed PhD student.

2.4. Methodology for the field study
The typical way to collect information about processes in an organization is by means of
interviews. In order to strengthen a study, it is recommended to collect data from multiple
sources and through multiple methods (Sekaran, 2003). This notion is also called triangulation
(Braster, 2000). Braster indicated that triangulation also increases the validity of the study.
Therefore, in this study interviews and unobtrusive data gathering was used.

2.4.1. Interviews
Berg (1998) identified 3 types of interviews: the standardized (structured), the unstructured
(informal) and the semi-standardized (semi-structured) interview. For this study, semi
structured interviews were chosen since there were some predetermined subjects on which
information had to be gathered, although interviewees were required to provide extra
information as the interview progresses (Sekaran, 2003). A semi-structured interview is
characterized by Stone (1984) as an interview method in which some questions are structured
(closed) and some are open-ended. Unstructured questions allow respondents to reply freely
without having to select one of several provided responses. In semi-structured interviews,
Busha and Harter (1980) stress that the interviewer must be well prepared before beginning
the questioning process. Not only the questions to be asked should be known, but also their
sequence and the data-recording method. The objective of the interviews within Company X
was to find an answer to the sub-question: What is the current way Company X manages its
Fuzzy Front End?
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The interviewees were all internal employees of Company X. According to Busha and
Harter (1980) the determination of the population to be surveyed is fundamental to research
and refers to the group of persons or objects from which the research plans to draw
inferences. It was anticipated by the author and the thesis supervisor that Plant C has less
urgency for innovation than Plant A since it has to produce maximally to fulfil market
demand. Therefore, only 2 persons of Plant C were interviewed whereas seven persons at the
R&D Division and six persons from Plant A were interviewed. Finally, a short interview with
the president of Company X was conducted. It was chosen not to interview the colleagues at
the NBD department because their knowledge about Company X is limited since they have
only worked less than half a year for it at the time of the research. Interviews were initiated by
sending an invitation via Lotus Notes, in which the researcher introduced himself and the
study, and kindly requested the cooperation of the respondent. All interviews were conducted
in a l-on-l setting in a quiet location. The researcher visited the interviewee to lower the
threshold for cooperation. After the interview, the conversations were typed out and sent to
the interviewee to check for any misunderstandings or missing items.

The interviewer looked out for response error during the interviews. Response error
occurs when the reported data differs from the actual data, and can occur during the interview
or during the preparation of data for analysis (Cooper and Schindler, 2003). Response error
can be either due to participant-initiated error (where the participant fails to answer fully and
accurately) or interviewer error (where the interviewer influences the data by his control of
the process.
After the data was collected, it had to be analyzed. Miles and Huberman (1984) propose three
elements of qualitative data analysis: Data reduction, Data display and Conclusion drawing
and verification. This was secured by selecting the relevant parts out of the written out
interviews. The conclusions were derived from these parts and the reader was referred to the
relevant interview in the appendix.

Yin (2003) identifies four tests that judge the quality of the research design: construct
validity, internal validity, external validity and reliability. Within quantitative research, a
measurement is valid when it measures what it is intended to. However, in qualitative
research, the emphasis is much more on the validity of the interpretations (King, 1994). The
conclusions drawn by the researcher should be valid in relation to the underlying collected
data. The involvement of others is of crucial importance in determining the validity in
qualitative research (King, 1994). This was secured by letting the interviewees check the
typed-out conversations. Moreover, the interpretation are done by the researcher and checked
by the thesis supervisor. Together with triangulation (Braster, 2000), this approach secured
the internal validity of this study (Yin, 2003). Using only a relative small sample of
participants in one geographic location, namely Company X, influenced the external validity.
However, participants in three different plants were interviewed. Construct validity was
assured by linking the interview results to the scientific literature. In this study, reliability was
assured by limiting for response error and providing the interview schedule in the appendix
(Appendix B). The limitation of response bias was achieved by letting the respondents check
the interviews that were written out by the researcher. Moreover, external sources of variation
were limited since the measurement conditions were standardized as proposed by Cooper and
Schindler (2003).

2.4.2. Unobtrusive data gathering
Unobtrusive data gathering means that information is gathered without the involvement of
people. Company X has stored its innovation funnel process in its PMS (Project Management
System). For this thesis, revision document 1.0, approved on September 26 2007, was used.
This document prescribes what activities have to be covered in order to pass the stage gates of
the funnel model. This document is a good starting point in mapping how Company X
currently manages its Fuzzy Front End. Besides the PMS document, data from intranet, online
newspapers, the corporate website of Company X, the corporate policy and annual reports
were assessed for information about Company X's Fuzzy Front End.
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2.5. Methodology for testing the model
The case study methodology was justified for this research based on several reasons. First,
contextual conditions are bared in mind by using a case study (Yin, 2003). Second, according
to Verschuren and Doorewaard (2000) a case study provides an integral image and acquires
more aspect knowledge than other methods. Third, a case study is particularly useful when the
research questions are in the how or why form (Yin, 1994), which they are in this research.

This case study was executed using a participant-observer methodology (Sekaran, 2003).
This is obtained when the researcher enters the organization or the research setting, and
becomes a part of the work team while observing. Moreover, it was a structured observational
study, since the researcher defined a predetermined set of phenomena to be studied.
Observational studies have several advantages, according to Sekaran (2003). Firstly, data is
generally more reliable and free from respondent bias. Secondly, it is easier to note the effects
of environmental influences. Thirdly, it is easier to observe certain groups or individuals that
may be otherwise hard to obtain information from. There are also disadvantages or drawbacks
of observational studies (Sekaran, 2003), which are easy to overcome in this study. Firstly, the
observer should be physically present but he is an apprentice and thus physically present.
Secondly, case studies are known for being slow, tedious and expensive but since only one
idea generation session was organized this was not the case. Thirdly, observer fatigue could
easily set in biasing the recorded data. However, in one two-hour session, observer fatigue did
not occur. Fourthly, cognitive thought process are not hard to capture since people had to
reflect their thought process in a brainstorm session.

The case study was organized as an ex-durante study, which is an evaluation during the
study to measure first performance and to learn from obtained experiences to make necessary
adaptations for the rest of the study. This study often has an empirical, explorative character
(Van der Vlist et ai, 2007). An ex-durante evaluation has the advantage that undesirable
effects can be eliminated immediately. This study had to be an ex-durante study since the
analysis of scientific theory was still ongoing when the model was tested. Moreover, the FFE
management model is built based on construction principles and design rules derived from the
field study at Company X. This field study was conducted after the idea generation session,
which was already planned when the researcher started his apprenticeship at Company X. The
field study thus was executed after the idea generation but simultaneous to the idea selection
process. The idea generation session was organized once only as a brainstorm session.

Due to time constraints, only two elements of the redeveloped FFE management model
were tested. Since the idea generation session was already organized, it was only logical to
test the elements of idea generation and enrichment, and idea selection.

2.6. Conclusions
Four research lines were followed for this thesis, which all four used different research
methods. The theoretical study was performed based on scientific literature. Theoretical
concepts and Fuzzy Front End models were found. The best FFE management model was
found by analyzing how well the models take construction principles into account.
Furthermore, 3M and DSM were benchmarked in order to identify practical techniques and
missing construction principles in the Fuzzy Front End. The field study at Company X was
carried out by conducting semi-structured interviews with 17 Company X employees. All
interviews were typed out and checked by the interviewees for completeness or mistakes.
From these interviews, relevant design rules and current FFE activities at Company X were
derived. These three researches served as input for building the new Fuzzy Front End
management model.

A case study was executed to generate and select New Business ideas for Plant A1. In this
case study, the FFE management model was validated by putting it to the test. However, the
model was only partly tested because of time constraints of this thesis and the case study.
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Chapter 3. Theory & practice of FFE
management

"Individual talent wins games, but teamwork and intelligence win championships" - Michael
Jordan (American basketball player, 1963-now)

3.1. Introduction
This quote by Michael Jordan reflects the basic notion of open innovation. Individual talented
people within an organization are no doubt capable of developing great innovations.
However, in order to become the champion in the long run, the capabilities of other team
members are necessary. The first part of this chapter provides a literature review of the most
important concepts for this study: ideas, the resource-based view of the organization, open
innovation, the Fuzzy Front End of innovation and ambidexterity. The second part of this
chapter provides an overview of six important models for managing the Fuzzy Front End. A
description of these models was made and the best model was selected as a starting point for
the development of the FFE management model for Company X. Additionally, an analysis
was made of FFE best practices of two major innovative firms, 3M and DSM, to identify
practical techniques in innovation and the Fuzzy Front End.

3.2. Theoretical concepts in the area of innovation

3.2. 1. Characteristics of ideas
The Fuzzy Front End is the area where ideas are generated, selected and managed. Therefore,
it is important to define an idea and its characteristics. An idea is defined as "the most
embryonic form of a new product or service. It often consists of a high-level view of the
solution envisioned for the problem identified by the opportunity" (Koen et aI, 2002, p.7).
According to Sternberg and Luvart (1999), a creative idea should encompass two
characteristics: novelty and usefulness. With novelty, a distinction is made between recalling
an idea that previously existed in a specific form, and generating an idea that appears to the
individual for the first time. Usefulness makes a distinction between ideas that are inadequate
in the current situation and those that are useful (Amabile, 1983). It seems almost paradoxical
that the generation of new ideas comes from prior knowledge, residing in ones head.
According to Mednick (1962), novel ideas originate from a combination or re-configuration
of prior knowledge. This means that besides just remembering and retrieving knowledge,
people should have a certain ability to transform this knowledge into pre-inventive structures.

However, there are other, more detailed characteristics of ideas. Boeddrich (2004)
proposes six characteristics of ideas in the workplace. Although some of these characteristics
seem trivial, discussing them might lead to new insights. Firstly, ideas are worthless without
realization. Realizing ideas entails bringing them out of people's heads and putting them to
test in the organization, thereby reducing the waste of human capital. Secondly, ideas become
more valuable when they are discussed and disseminated more. In opposite to most resources,
ideas do not depreciate with use, but become more valuable every time they are taken into
consideration. Thirdly, ideas are fuzzy elements of problem-solving knowledge. They are
only rough drafts that need to be developed into feasible versions. Fourthly, ideas are mass
produced articles. Ideas are generated in every company. When a company claims that it does
not have ideas means that it has no system to store and process them. Fifthly, ideas are the
intellectual products of employees. Employees should be taken seriously since ignoring their
ideas discourages people from solving problems. Finally, ideas do not emerge in the
workplace. They tend to emerge in alpha-wave situations, such as jogging, eating, etcetera
(Boeddrich, 2004).
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3.2.2. Core competencies: the resource-based view of the organization
The previous section defines and describes characteristics of ideas. This section argues that
ideas and innovations can also be generated based on strategic management instead of alpha
wave situations. The resource-based view (RBV) of the organization states that companies
should innovate based on their strategic resources. It considers companies with superior
systems and structures to be profitable. Not because they employ strategic investments that
discourage entry or rise prices well above costs, but because they have evidently lower cost or
higher quality. The competitive advantage lies 'upstream' of product markets and originates
from a company's particular and inimitable resources. The RBV is an economic tool used to
determine the strategic resources available to a firm. For the RBV, the fundamental principle
is that the basis for competitive advantage of a firm lies in the application of the firm's
portfolio of valuable resources. Transforming short-run competitive advantage into sustained
competitive advantage requires these resources to be heterogeneous in nature and not
perfectly mobile (Barney, 1991). The RBV originated from Penrose (1959), followed by two
important contributing articles by Barney (1986a, 1986b). Barney (1991) eventually
developed the resource-based framework, consisting generally out of 3 steps (Barney, 1991):
Firstly, the firm's potential key resources must be identified and mapped. These potential
resources can be physical capital, human capital or organizational capital.
Secondly, these potential key resources must be evaluated with the help of the VRIN criteria.
All characteristics are required to a resource to obtain competitive advantage:

• Valuable: A resource must enable a firm to employ a value-creating strategy, by
either outperforming its competitors or by reducing its own weaknesses.

• Rare: A resource must be by definition rare in order to be valuable for a firm. If the
resource would be widely and easily available, the price of the resource will be a
reflection of the expected discounted future above-average returns.

• Inimitable: If a valuable resource is controlled by only one firm it could be a source
of a competitive advantage. The competitive advantage could be sustainable if
competitors are not able to copy this resource in a perfect manner.

• Non-substitutable: Even if a resource is rare, valueable and inimitable, an equally
important aspect is non-substitutability..

Thirdly, these resources must be cherished and protected in order to obtain a sustainable
competitive advantage.

In criticism of the RBV, Teece et al (1997) introduced the concept of dynamic
capabilities. They argued that simply having access to resources that fullfil Barney's
requirements alone is insufficient to obtain a sustainable competitive advantage. More
relevant is how a firm uses its valuable, rare, inimitable and non-substitutable resources.
According to Teece et aI, "Winners in the global marketplace have been firms that can
demonstrate timely responsiveness and rapid and flexible product innovation, coupled with
the management capability to effectively coordinate and redeploy internal and external
competencies" (Teece et aI, 1997, p.SlS). Dynamic capabilities are defined as the firm's
ability to integrate, build, and reconfigure internal and external competitiveness to address
rapidly changing environments. They reflect a firm's ability to achieve new and innovative
forms of competitive advantage given path dependencies and market positions (Leonard
Barton, 1992). Dynamic capabilities emphasize resource development and renewal. It
critisizes the assumption of the resource-based view that factors surrounding resources simply
exist. It is a process approach which acts as a buffer between a firms resources and its
changing business environment.

3.2.3. Open innovation

The emergence of open innovation
Research indicates that new products will account for a greater percentage of profits in the
future than they do today (Crawford and Di Benedetto, 1996). Moreover, companies who fail
to excel in developing new products will eventually disappear (Cooper, 1988). However,
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innovation is a risky and expensive undertaking. Liberatone and Stylianou (1995) estimate
that only 14% of the ideas that enter a stage-gate model successfully make it to the market
place. Research by Chandler (1962) describes how research departments of highly diversified
firms in Europe and the u.s developed the key technologies of the early and mid-20th
century. The combination of diversification and vertical process integration, from R&D all the
way through to distribution, gave these firms a large competitive advantage over smaller and
new rivals due to economies of scale and scope (Chandler, 1962). No attempts were being
made to incorporate information outside their own R&D departments and discoveries were
kept highly secret. Research by Chesbrough and others at the end of the 20th century indicated
that this model was reaching its limits (Chesbrough, 2003). Moreover, a study by Langlois
(2003) identified subdivision of labor and increasing inter-firm modularity, undermining the
need for vertical integration but increasing the need for horizontal integration. Most
investments in R&D were firm-specific resulting in generated knowledge that was only used
internally. However, not all knowledge was commercialized, resulting in a surplus of
intellectual property (IP). Either the firm did not use this IP, or it was commercialized by a
researcher who left the company. This led to knowledge spillovers for firms who were able to
reap the benefits of this IP, like Xerox' PARC (Chesbrough and Rosenbloom, 2002). In his
research of firms who practice open innovation, Chesbrough noticed a Kuhnian paradigm
shift (Kuhn, 1962) from the closed to the open innovation model.

Open innovation in practice
According to Chesbrough (2003), open innovation relaxes many assumptions of the
Chandlerian model as described above. The main assumptions that are altered are the external
supply of knowledge and the potential external demand for internal knowledge spillovers. The
funnel model of open innovation as suggested by Chesbrough (2003) is shown in Figure 3.1

Internal
Technology

Technology
Base

o
o 0

!
/

../ External
Technology
Insourcing

Figure 3.1 The Funnel model of open innovation (Adapted from Chesbrough, 2003)

Open innovation based on the notion that not all bright people in the world can work for one
organization. It emphasizes the importance of exploiting internal knowledge while using a
broad range of sources in a company's innovation process, such as academics, competitors
and customers. By using the pool of knowledge from firms, suppliers, customers and
producers of related products, firms team up to produce this technology. The dynamic
capabilities of a firm determine how well it succeeds in open innovation.

As can be seen in Figure 3.1, Chesbrough (2003) identifies three types of sources that
serve as input for the funnel: the internal technology base, the external technology base and
external technology insourcing. Von Hippel (1988) identifies four extra sources in addition to
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internal knowledge: Suppliers and customers, University, government and private
laboratories, Competitors and Other nations. He suggests that communication with customers,
especially lead users, can provide ideas for discovering, developing and refining innovations
(Von Hippel, 1988). There are other ways of using external knowledge. Firstly, just copying a
competitor is perhaps the easiest way to gather external knowledge. The product or the
marketing strategy of a competitor is being copied and therefore the first mover advantage of
the competitor is undermined (Lieberman and Montgomery, 1998). Secondly, since public
sources do not aim at commercializing knowledge, this might result in knowledge spillovers
(David, Hall and Tool, 2000). Third, universities are funded to generate knowledge spillovers
and their researchers have the drive to publish their findings to as large an audience as
possible (Colyvas et ai, 2000). Adopting the resource-based view of the firm, this ability to
acquire and utilize external know-how could serve as a dynamic capability of a firm, leading
to a sustained competitive advantage. This particular dynamic capability is referred to as
absorptive capacity. Absorptive capacity is defined as the ability to assimilate and replicate
new knowledge gained from external sources (Cohen and Levinthal, 1990). Absorptive
capacity is developed over time by accumulating a relevant base of knowledge. Concluding,
the tactics that can be used in open innovation include exploiting knowledge spillovers while
using inbound and outbound licensing of key technologies. These tactics combined with
creative exploitation of intellectual property make open innovation successful.

3.2.4. The Fuzzy Front End ofthe innovation funnel
Company X has implemented the funnel model by Wheelwright and Clarke (1992) to manage
its new product development process. The front end of this funnel is often regarded as the
greatest weakness in product innovation (Khurana and Rosenthal, 1997). The Fuzzy Front
End (FFE) is defined by those activities that come before the more formal and well-structured
New Product Development (NPD) process (Koen et ai, 2002). It ranges from the generation of
an idea to either its approval for development or its termination (Murphy and Kumar 1997).
Kim and Wilemon (1999) even broaden the FFE by stating that it starts when an opportunity
is first considered. In addition, the scope of the front end is defined by Khurana and Rosenthal
(1997, p. 104) as "including product strategy formulation and communication, opportunity
identification and assessment, idea generation, product definition, project planning, and
executive reviews". This definition of the scope of the FFE was used in this research

Generally, the innovation literature divides the innovation process into three areas: the
Fuzzy Front End, the New Product Development area (i.e. the funnel) and the
commercialization area. This is represented in Figure 3.2.

Fuzzy Front
End

New Product
Development

= An idea
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Figure 3.2 The three areas of the innovation process (Adapted from Koen et al , 2002)
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An empirical study by Cooper and Kleinschmidt (1994) identified that the greatest differences
between winners and losers in new product development were found in the execution of
predevelopment activities. Cooper and Kleinschmidt (1988) identified that pre-development
activities received the least amount of attention (only 6 % of the budget and 16 % of total
man-hours) compared to product development and commercialization stages. Koen et al
(2001) conclude that the management of the Fuzzy Front End differs a lot from the
management of New Product Development. "Many of the practices that aid the NPD portion
do not apply to the FFE. They fall short (... ) because the nature of work, commercialization
date, funding level, revenue expectations, activities and measures of progress are
fundamentally different" (Koen et aI, 2001, p.5). The differences are represented in Table 3.1

Fuzzy Front End (FFE) New Product Development
(NPD)

Nature ofWork Experimental, often chaotic. "Eureka Disciplined and goal-oriented
moments". Can schedule work-but with a project plan
not invention

Commercialization date Unpredictable and uncertain High degree of certainty
Funding Variable - in the beginning phases Budgeted

many be "bootlegged", while others
need funding to proceed

Revenue expectations Often uncertain, with a great deal of Predictable, with increasing
speculation certainty, analysis and

documentation as the product
release date gets closer

Activity Individuals and team conducting Multifunctional product and/or
research to minimize risk and process development team
optimize potential

Measures ofprogress Strengthened concepts Milestone achievement

Table 3.1 Differences between FFE and NPD (Koen et aI, 2002)

Based on this comparison, it showed that the FFE phase is much harder to manage than the
NPD phase. The FFE has only been limitedly researched, since researchers are usually afraid
of dealing with the paradox between creativity and systematization.

In literature, a differentiation is often made between radical and incremental innovation
(Lynn et aI, 1996). Innovations often differ based on the uncertainty of the technology and the
markets. They developed a 2x2 matrix to describe four different types of innovations
depending on market and technology uncertainty that is either high or low, as shown in Figure
3.3. Uncertainty is defined as the difference between the amount of information required to
perform a certain task and the amount of information that is already possessed (Galbraith,
1973). Company X faces both a relative high technology and market uncertainty. It can thus
be classified in the upper right category: Radical innovation. Throughout the remainder of this
thesis this classification will be used.
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Culture and Fuzzy Front End management
Company X is an Asian company, which is located in a European country. A short literature
study was conducted to check for any differences between European and Asian new product
development. Regarding the fuzzy front end, there is evidence in literature that managing the
Fuzzy Front End has a positive influence on the outcomes of Asian Company X NPD
(Verworn & Herstatt, 2006; Song and Parry, 1997). Herstatt et al (2004) compare Japanese
FFE practices with German FFE practices and suggest that Asian companies tend to rely on
more formal approaches to reduce uncertainties during the Fuzzy Front End than German
companies. Combined with the positive influence of the fuzzy front end on NPD in Asian
firms, it can be suggested that formal Fuzzy Front End management is beneficial for Asian
Company X's new product development.

3.2.5. Ambidexterity: Efficient exploitation versus innovative exploration
Ambidexterity refers to organizations having a focus on both efficiency and innovation.
Several researchers have used the terms exploration and exploitation to describe
ambidexterity (e.g., O'Reilly III and Tushman, 2004; He and Wong, 2004). He and Wong
(2004) define exploration as specific firm behaviors, characterized by search, discovery,
experimentation and innovation. Exploration is about taking risks, with a focus on innovations
and new products and discovering new opportunities for growth (O'Reilly III and Tushman,
2004). Exploitation is about leveraging existing capabilities, focusing on costs, profits and
efficiency (O'Reilly III and Tushman, 2004). Ambidexterity can also be described with the
help of adaptability and alignment (Birkinshaw and Gibson, 2004). Adaptability refers to the
ability to switch to volatile markets and to move quickly to new opportunities with a firms
dynamic capabilities. Alignment in turn stands for coordinating and streamlining activities to
exploit the value of assets in the short term. In all three perspectives the common denominator
is efficiency versus innovation.

Another definition of ambidexterity is in terms of incremental and breakthrough change.
Company X had a focus on incremental process improvements whereas currently it faces the
challenge of developing breakthrough innovations. It now has to be an effective innovator and
an efficient producer since current production still focuses on cost-down and speeds-up.
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3.3. Fuzzy Front End models in the literature: Evaluation and
selection

Six models that deal with structuring of the Fuzzy Front End of Innovation were found in the
literature. These models are, in chronological order: Cooper (1988), Khurana and Rosenthal
(1997), Koen (2002), Buijs (2002), Oshiro (2003), and Boeddrich (2004). These models were
found using the methodology described in Chapter 2. In the subsequent paragraphs, all six
models as found in the literature are described.

3.3.1. FFE model of Cooper (1988)
In Coopers model as shown in Figure 3.4, the FFE consists of three main phases:

• Idea generation: The creation of the idea itself.
• Product definition: Definition of the winning new product idea with regard to its

positioning, advantages and design (or characteristics, properties and specifications).
• Project evaluation: Evaluating the project from a marketing, technological,

production and financial point of view in order to determine the go/no go decision.
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Figure 3.4 FFE model as adapted from Cooper (1988)

The model consists of four stages. The first stage contains the idea generation and screening.
Cooper suggests that there are four ways to improve the idea-generation process: Listen to the
customer, Use the sales- and service team, Use creative sessions, and Make use of idea
generation competitions. The evaluation has to be a formal step with consistent and well
defined screening criteria to determine which resources should be allocated to the project.

The second stage is the early assessment. With a limited budget, as much information as
possible should be collected about market size, growth potential, needed technology,
competitors, probability of product acceptation, etcetera. With the market and technical
assessments, a more thorough early evaluation should be made.

The third stage is concept definition. A 'go' in this stadium means conforming to an
expensive product development path. In this stage, the product concept and strategy should be
defined. The target group, the product concept, its market positioning and the design
characteristics of the concept should be completed for launch in the NPD stage-gate model.

The fourth stage is the New Product Development, where the idea has become a project.
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3.3.2. FFE model of Khurana and Rosenthal (1997)
A product definition according to Khurana and Rosenthal (1997) is a modification of the
product concept, which is an early identification of consumer needs and market segments.
They distinguish three different phases in the Fuzzy Front End. The model by Khurana and
Rosenthal is represented in Figure 3.5. In Pre-Phase Zero, companies identify opportunities
and generate ideas based on market and technology analysis. These activities are very generic
and can be both formal and informal. They make a distinction between three types of vision in
Pre-Phase Zero: business, project and product.

When there is a new opportunity with enough potential to be explored, a team is put
together. This project team should explore the opportunity by identifying customer needs,
product requirements, and resources for the project, etcetera. The project enters the NPD
phase when the business case is presented and when the financing, resources and launch of
the product are agreed upon.

Pre-Phase Zero
(Ongoing) FRONT END

NPD
EXECUTION

Specification
& design

Prototype Test
& Validate

Volume
:Manufacturing

I Market
1_ Launch

Continuous
GO/NOGO
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,---:-~ ... ~~~~-~
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and Project i
Planning

Phase Zero:
Product
concept

Preliminary
opportunity

identification

• Idea
generation

• Market
analysis

• Technology
analysis

LOd-ii~-t &~
portfolio
strategy

Figure 3.5 FFE model as adapted from Khurana and Rosenthal (1997)

3.3.3. FFE model of Koen et al (2002)
The FFE model, also referred to as New Concept Development (NCO) model, by Koen et

al (2002) as shown in Figure 3.6 was developed to provide a common language to the Fuzzy
Front End. It consists generally of three stages:

1. The engine of the NCO model consisting of leadership, culture and business strategy.
The engine drives the five key elements that are controllable by the organization.

2. The five internal parts are named elements instead of processes. This means that there
is no predefined routing through the model, which makes the model flexible as
advocated by Reinertsen (1994). These elements are:
• Opportunity identification: This is where the organization, by design or default,

identifies the business or technical opportunities that the company might pursue
• Opportunity analysis: Evaluates to identify the most promising opportunity
• Idea generation & enrichment: The birth, development and maturation of the

opportunity into a concrete idea
• Idea selection: Formalized selection among the generated ideas
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• Concept definition: Development of business case based on estimates of market
potential, customer needs, competitor assessments, etcetera in order to enter the
New Product Development (NPD) or Technology Stage-Gate (TSG) process.

3. The influencing factors that are relative uncontrollable consist of organizational
capabilities, the outside world, and enabling sciences that might be involved.

7 ("_--
;' .

/ /
/ .I
'------./

Figure 3.6 FFE model as adapted from Koen et al (2002)

The process is iterative but not cyclical. This means it is not necessary to proceed through the
elements in a given order. Every element can be visited multiple times, although the model
can only be left at element of concept definition.

Koen et al (2002) identified two types of ideas: those that are actively searched for by an
extensive opportunity identification and analysis procedure, and those that just pop up in the
organization. This distinction is referred to as formal and informal idea generation. Formal
idea generation starts at the opportunity identification element, informal idea generation starts
at the idea generation and enrichment element.

3.3.4. FFE model of Buijs and Valkenburg (2002)
Buijs and Valkenburg propose a rather extensive model that attempts to describe the whole
innovation process, including the FFE. In Figure 3.7, the first two phases are shown,
concerning the FFE. Buijs and Valkenburg (2002) propose four different phases:
1. Determination of direction (Generate search areas by internal and external research)
2. Determination of goals (By internal problems analysis and external need analysis)
3. Development (Does not concern the FFE, therefore not shown in Figure 3.7)
4. Implementation (Does not concern the FFE, therefore not shown in Figure 3.7)

16



Mike Megens

~~iExternal

/-~.,\ ~~{es=a~ch I

~iS~..t...~... at••.•ht•.1.·.e.

O

... n .1..'~ GG.s;e.ne.r..a.tefi
searchmn .

) areas

(
tInternal\.
{Csearch)

( \
f EV~lua-1

hon /
j

Search
area

Chapter 3.

(fute-;~l\
I needs t

'~.InalY_s.i_~./ ,-----~Id~e~a~.---,I \~valua~~ Design
generah f-'o t' •

i IOn goal
Intemal\ '-----~o~n~~ ,------) "-----_-----.J

problems
analysis

Figure 3.7 FFE model as adapted from Buijs and Valkenburg (2002)

Based on the current situation of the firm, the strategic direction is determined. The
determination of the direction of the firm is based upon the firm's strategic behaviour and
needs to be adapted in case of an unpromising future. It results in new search fields, based
upon which new design goals will be developed. These design goals serve as input for the
development department to come up with a new product design to be commercialized. The
model is linear, assuming that one search field is translated one-on-one to the design goal,
which in tum leads directly to the product design. Buijs and Valkenburg (2002) propose to
use other models in literature to help to identify the strategic direction and the determination
of goals, like a SWOT-analysis. The design goal resulting from the first two phases of the
model has to be clear and inspiring for the designers since they have to develop a product
from it. The design goal has to include a cost price indication, a budget allocation, a small
feasibility study and a deadline.

3.3.5. FFE model of Oshiro et al (2003)
Oshiro et al (2003) describe a six-step process for generating groups of ideas starting from
needs from target customers. Although the model is intended for requirements generation, it is
also used for structuring the Fuzzy Front End. Taking customer needs as source for
opportunities is proposed by numerous researchers (Von Hippel, 1988; Ulwick, 2005). The
model is linear although it has two iterations. The model only emphasizes external sources of
the firm whereas internal sources of innovation might also exist. According to Oshiro et al
(2003), groups of ideas result from the model. It remains unclear how these ideas are defined
and what exactly a group of ideas is. The six-step model is shown in Figure 3.8

Figure 3.8 FFE model as adapted from Oshiro et al (2003)
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3.3.6. FFE model of Boeddrich (2004)
Boeddrich's model is linear without any iteration, as shown in Figure 3.9. It starts with
strategic guidelines for the innovations in order to ensure strategic fit with the organization.
Ideas are then generated and screened, and finally translated into projects. This model
proposes idea generation after a strategic analysis, and end with defined concepts. However,
no room for informal idea generation is available in this model.

Boeddrich distinguishes between general requirements and company-specific
requirements. General requirements encompass the existence of strategic guidelines, an idea
collection point, and predefined criteria for selecting and implementing ideas. Company
specific requirements include commitment to evaluation methods, ownership of the idea
management process, innovation champions, influence of top management on the FFE and
company-specific idea categories. These requirements have been confirmed by several studies
in various branches of industries (see for example Ernst, 2001).
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Portfolio of
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generation execution and further Preliminary
innovation-
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projects
adoption development
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Development S
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manager
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Figure 3.9 FFE model as adapted from Boeddrich (2004)

3.3.7. Selecting the best FFE model
The six FFE models were compared to select the best starting model for building the FFE
management model for Company X as described in this section. A number of relevant
construction principles for FFE models were derived from a rather extensive literature search.
This resulted in fourteen construction principles as shown in Table 3.3. These construction
principles were hypothesized to have a positive effect on FFE management. For each of the
six FFE models it was assessed how well it took the construction principles into account. A
matrix was set up to fiJI in the scores that the models obtained for each construction principle,
ranging from -- to ++. A score of 0 meant that either insufficient information was at hands or
that the score was moderate. The construction principles were sorted at random in the matrix
to prevent for a trend in scoring the models. A ++ equalled 2 points, a + equalled I point, a 0
equalled 0 points, a - equaJled -1 point and a -- equalled -2 points. All the plusses and
minuses were summed and the model with the highest total score was determined as the best
model. However, this score reflects only the opinion of the author. Therefore, all scores were
discussed with the supervisor of this thesis to increase validity. The involvement of others is
of crucial importance in determining the validity in qualitative research (King, 1994).
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# ofelements/steps 3 3 5 4 6 4 Not applicable

The process is iterative -- -- ++ -- + -- Couger (1995)
Senior management should be 0 + + 0 0 ++ Lester (1998), Gupta & Wilemon
involved (1998), Gerschka & Schwartz-

Gerschka (2003), Song & Parry
(1996)

Employees should be financially 0 0 + 0 0 0
rewarded/or useful ideas & Robinson (2003)
Floor workers should be + + + 0 + - Getz & Robinson (2003)
involved in idea generation

Strategic analysis for screening - ++ 0 + + ++ Khurana & Rosenthal (1998)
ideas Booz et al (1982)

Urban & Hauser (1993)
External sources for opportunity - + + ++ + 0 Von Hippel (1988)
identification Chesbrough (2003)

Allen (1977), Lester (1998),
Quinn, 1985), Crossan (1999),

A firm should have innovation 0 0 + 0 0 ++ Cooper & Kleinsmidt (1988),
champions Kim & Wilemon (2002), Gupta

& Wilemon (1990), Leifer
(2000), Lee & Na (1994)

A firm should actively seekfor + + ++ ++ + ++ Baum, Locke & Smith (2001),
opportunities (formal) Koen et al (2001), Conway & Mc

Guiness (1986), Christensen
(1997)

A firm should also passively - + + - 0 + Ardichvili et al (2003), Kirzner,
receive opportunities (informal) (1997)

A concept should result from the ++ ++ ++ 0 0 + Murphy & Kuman (1997)
FFE
Cross-functional teams should + 0 + 0 0 ++ Lester (1998)
evaluate opportunities and ideas Gupta & Wilemon (1990)

Griffin & Hauser (1996)
Every FFE idea should get a 0 0 0 0 0 + McDonough & Barzach (1991),
project leader/project owner Howell & Higgins (1990),

Krueger (1998)
Segregation should be ++ + ++ ++ 0 0 Osborn (1963), Maier (1963)
established in the FFE
Implement formal process for ++ ++ + ++ + ++ Osborn (1963), Evans & Lindsey
manQfzinz the FFE (1995)

Total scores 4 10 16 6 6 12

Table 3.2 Scoring of models based on construction principles as derived from the literature
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Table 3.2 shows that the model by Koen et al (2002) is determined as the best model. It
obtained the highest score with 16 points out of the maximum of28. However, before using it
the Koen model needs to be improved because some construction principles are not
adequately served. Some remarkably results of the analysis are discussed below.

Firstly, the Koen model is the only completely iterative model. The other models propose
the Fuzzy Front End as a sequel of phases, of which only Oshiro proposes two iterations. A
linear model yields a lower conformity with reality, according to Couger's Creative Problem
Solving model (Couger, 1995). In this study, experienced designers were asked to sketch out
their own design process. Only few of them drew specified steps in a given order. Most
designers drew circles (like Koen et aI, 2002) or iterations (like Oshiro et aI, 2003).

Secondly, there is some serious debate about including a strategic analysis for screening
ideas. Koen does not mention this, whereas this construction principle is taken into account by
four other models. This is one ofthe main critics on both Koen's and Cooper's model.

Thirdly, Cooper scores low on strategic analysis, external sources for opportunity
identification and informal idea generation. The first two construction principles are
particularly linked to the concept of open innovation. The low score of the Cooper model on
these aspects might be due to its age, since open innovation only emerged later.

Fourthly, the models differ in how they cope with informal idea generation. Some models
(Cooper, 2003; Buijs and Valkenburg, 2002) state that informal idea generation does not
belong to the FFE, whereas other models do (Khurana and Rosenthal, 1998; Koen, 2002).
Ardichvili et al (2003) and Kirzner (1997) state that a firm should also passively receive
opportunities.

Fifthly, segregation clearly shows from three models (Cooper, 1988; Koen et aI, 2002;
Buijs and Valkenburg, 2002). Segregation means that idea generation should be seen separate
from idea evaluation (Osborn, 1963). Segregation is very important since no judgements
about the ideas should be made during the idea generation session.

Besides these results from the analysis in Table 3.2 it showed that some models perform
the market and technical analysis simultaneously, and some models perform the market
analysis before the technical analysis (Cooper, 2003; Khurana and Rosenthal, 1998). These
asymmetrical models state that the market should be researched first since otherwise a
product can be developed that is not commercially viable. The market research is less
expensive than the technology development, so this should be executed first.

Not only obtained the model by Koen the highest score in Table 3.2, it is also the only
model without minuses. The model by Cooper is not iterative and is internally oriented. Since
Company X has adopted an open innovation funnel model, this model is not suited. The
model by Khurana and Rosenthal has some similarities with the Koen model but has the
disadvantage of being sequential. However, its strategic analysis is a great advantage.

The model by Buijs and Valkenburg (2002) and Oshiro et al (2003) are not very explicitly
explained in the literature resulting in a higher number of 0 scores than the other models.
Finally, the model by Boeddrich (2004) scored also quite well. However, this model is also
sequential.

Concluding, the model by Koen was selected since it obtained the highest score and
because it was iterative. The limitations of the models by Khurana and Rosenthal (1998) and
Boeddrich (2004) were harder to overcome than the limitations of the Koen model. The
iterativity of the Koen model makes it distinctive.
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3.4. Benchmarking Fuzzy Front End management practices
Besides the theoretical analysis, it is necessary to research how innovative companies
organize the FFE to modify the model by Koen et al (2002). This section therefore provides
an analysis of the innovation process of two very innovative companies: 3M and DSM.
Company X, 3M and DSM are all active in the chemical industry. The aim of this analysis is
to determine other construction principles from best practices on the one hand, and to
determine practical techniques to be used in the FFE on the other hand.

3.4.1. Innovation and the Fuzzy Front End at 3M
3M's objective is to become and then remain the most innovative company in the world by
managing its knowledge very effectively (Brand, 1998). 3M has numerous systems in place to
do so, like Formal training programmes, Learning by doing, Help desks, Intranet, Internet,
Lotus Notes, Video conferencing and IT based databases to monitor and manage its
knowledge. However, it is not only this hardware that makes 3M innovative. It is the
creativity and motivation of people to share information and convert it into knowledge that
makes 3M distinguishing and innovative. Its culture and commitment to innovation emerged
from tradition, lifetime employment and promotion. By investing in its employees, 3M is
capable of attracting and retaining loyal employees. 3M has a policy of achieving at least 30%
of its sales from products that were not in the line four years ago. In order to achieve this, 3M
has a very high tolerance of mistakes (Brand, 1998). Since the company that was founded on
a mistake, it has continued to accept mistakes as a normal part of running its business.

3M has two fundamental approaches to innovation: First, it defines needs that could use
3M technology (knowledge by design) and second, it develops new technologies that require
product applications to be found (knowledge by emergence). This first approach refers to
formal opportunity seeking, idea generation and concept definition. This clearly indicates that
3M pays attention to both its formal and informal FFE management.

3M pays a lot of attention to selecting and recruiting the right people with the right
abilities. Based on its knowledge potential, 3M seeks innovators, problem-solvers or
managers. The culture at 3M is the key to be able to retain these bright people. However, only
knowledge management and culture are not sufficient for innovation. 3M also has
implemented programmes that support innovation. These programmes maintain the balance
and ensure there is no over-emphasis on efficiency and control at the cost of learning. It has
implemented fairs, technical audits and chapters as programmes that support innovation. At
fairs, new technologies or products from different divisions are displayed. Internal employees
are invited to examine ideas to assess whether the technologies can be applied to the different
markets in which 3M operates. These fairs increase knowledge sharing and cross-fertilization
with other technologies or products is possible. Other 3M labs execute technical audits of
3M's research laboratories in order to come up with new ideas or new working methods.
Finally, chapters bring together people with diverse backgrounds in order to generate ideas.
The people can be physically together or generate ideas by videoconferencing.

Both money and time are necessary in order to succeed in innovation. Perhaps the most
well known practical method by 3M is the 15% rule. 3M people are allowed to spend 15% of
their time working on innovative ideas of their own choosing. The 15% rule has resulted in a
number of large new businesses for 3M, such as the Post-Its. The second prerequisite for
innovation is money. At 3M, grants are available for technicians and non-technicians. These
grants can be used for equipment or extra support with the development of their ideas. 3M has
installed the so-called Genesis grant for technical developments and the so-called Alpha grant
for non-technical developments, such as new ideas or processes improvements.

Jay Ihlenfield, 3M's Vice President of Research & Development, stated in a recent article
in R&D magazine that 3M has three core elements in its R&D business strategy:
1. Investing in technical capabilities where the customers are increasingly outside the U.S.A.
2. Continuing to nurture 3M's corporate entrepreneurship
3. Keeping pace with external sources of technology.
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The latter suggests that 3M does not use these external sources for its own innovations. It
appears that 3M does not recognize the paradigm of open innovation. This is not true, since
3M has applied lead user research (Von Hippel, 1988). A lead user is defined as: "An
employee with extensive knowledge of a vendor's product. A lead user exercises the vendor's
products extensively and has a wide range of knowledge about what problems and potentials a
product might have. The lead user is the one knowing what is wrong with a vendor's product
and how it can be corrected" (Von Hippel, 2005, p. 66-67). Lead user teams consist of four to
six employees with a diverse set of skills, for example of both technical and marketing
functions. Depending on its focus, a team might be complemented with members from
procurement, manufacturing or any other functional area. Lead user teams have the ability to
accomplish in months with four to six people what otherwise takes a lot more time. Moreover,
the products and services that the lead user system creates are more novel and profitable since
they tap into unarticulated customer needs.

3.4.2. Innovation and the Fuzzy Front End at DSM
DSM has adopted a very proactive approach to open innovation, and innovation is believed to
be the key to the long-term profitability of the firm (Vanhaverbeke and Peeters, 2005). DSM
states that real innovation can only be accomplished in an environment in which great ideas
flourish and are rewarded, calculated risks are permissible, and people are driven by a passion
for real innovation based on commitment and collaboration. According to Vanhaverbeke and
Kirschbaum (2003), there are some historical developments that have significantly
contributed to DSM's innovation management. First, DSM often needed to change or redirect
its corporate strategy, which is common for companies that emphasized intrapreneurship and
organic diversification around core competencies (Burgelman and Doz, 2001). This required
DSM to always have a clear articulation of its current strategy. This regular need to change
strategy did not break with the company's past, but was always a next logical step in
responding to new market demands or new technologies.

DSM actively searches for new opportunities. When it identifies an exciting new market,
it focuses on bringing together the notions of all stakeholders in society, industry and
academia. Innovation at DSM contains the following practices, according to its website l

:

• In its annual report 2006, it is stated that DSM uses global trends as a basis for
innovation. It divides global trends into two categories: societal trends
(Individualization, Global networking, Age and population growth, Health,
environment and safety awareness) and technology trends (Biotechnology,
Nanotechnology, Information technology, Process technology)

• Interacting with external partners in universities, other scientific research institutes and
industry. A constant element in DSM's innovation process is the interaction between
technology and strategy.

• Developing ideas that enable them to make best use of capabilities within the company.
DSM has also adopted a stage-gate process. Ideas are generated by the R&D
community and assessed for feasibility by a Research Council. In this council,
Corporate R&D collaborates with the R&D Directors of the Business Groups. The
Corporate Research Board decides on the final go/no go decision in view of the
company's strategy (Vanhaverbeke and Peeters, 2005).

• Seeking out partners with promising new innovations in DSM's fields of activity.
Giving them the financial, technological, manufacturing and management support it
needs to exploit its innovations maximally. Corporate venturing is very important for
DSM and has been the main source of its growth in the late 1990's and early 2000's.
Its venturing division has been integrated in its innovation centre, and has been a major
source for new technologies.

1 http://www.dsm.com/en_US/htmllinnovationlwork_onjnnovation.htm. visited on 20-11-2007
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3.4.3. 3M and DSM: What can be learned for Company X?
The following practical techniques as derived from the benchmark analysis are useful for
Company X. 3M particularly focuses on knowledge management and put a lot of emphasis on
both formal and informal idea generation. It put some practical techniques in place like its
15% rule, internal fairs and idea generation within a cross-functional team. Moreover, 3M has
a culture where failure is allowed and grants are provided to let employees work out their
ideas on their own. 3M has incorporated lead user research in order to identifY customer
needs, following the paradigm of open innovation.

DSM has particularly focused on corporate venturing to source in new knowledge as
proposed by Chesbrough (2003). Moreover, it tracks market trends to spot opportunities and
interacts with external partners in order to define its technologies and strategy. Moreover,
DSM has also incorporated a funnel model and it seeks partners to cooperate with in
developing new businesses.

The construction principle that was derived from this analysis is that culture should be
specifically dealt with in the FFE. In the Koen model, culture is located together with
leadership and business strategy in the engine and therefore the Koen model serves this
construction principle. Company X is quite a different organization than DSM and even more
different than 3M. The strategic approach will fit better with Company X than the more ad
hoc innovations at 3M. This is among others due to the differences in the firms' cultural
history, reward systems and researchers.

3.5. Conclusions
This chapter describes both the literature and the benchmark study. Firstly, the literature
backgrounds of the most relevant concepts in this study were described. The first concept
explained was an idea, which is very important in the Fuzzy Front End. Ideas should be useful
and novel, and can be generated formally and informally. The resource based view focuses on
internal sources of innovation and ignores changing external factors. Therefore, the dynamic
capabilities of a firm are important in order to adapt to external sources and technologies. A
firm's absorptive capacity describes how well a firm can absorb external knowledge. This is
particularly important in the Fuzzy Front End since this is the place where new ideas should
be identified, not only internally but also externally. Firms that are ambidextrous both focus
on efficient production and effective innovation. Especially the resources that focus on
innovation should have dynamic capabilities. This link between open innovation and the
Fuzzy Front End has not been researched in the literature, to the knowledge of the author.

The second part of the literature study consisted of finding and describing important
Fuzzy Front End management models. Construction principles were derived from the
literature to score each of the six models. An analysis showed that the model of Koen et al
(2002) was the best model. However, since it only scored 16 out of the maximum 28 points, it
will be modified in Chapter 5 to better comply with the derived construction principles.

Finally, this chapter described the best practices of innovation and the Fuzzy Front End of
two innovative companies, 3M and DSM. Information was collected from multiple sources
about their FFE management and their innovation strategy. It was found that the emphasis on
nurturing and adopting an innovative culture was another construction principle that was not
yet found. Koen et al reflect this very important construction principle in the engine of the
model.
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Chapter 4. Field study of FFE
management activities at Company X

"Well, youjust have lots ofideas and throwaway the bad ones. You aren't going to have good
ideas, unless you have lots of ideas and some principle of selection." - Linus Pauling (U.S.
scientist, 1901-1994)

4.1. Introduction
In the previous chapter, theoretical concepts were explained, theoretical models of the FFE
were described and a benchmark study was conducted. This chapter describes a study within
Plant A, Plant C and the R&D division of Company X.

Semi-structured interviews were conducted to map the current activities in the Fuzzy
Front End at Company X. Moreover, this mapping was evaluated in order to identitY design
rules for the modification of the FFE model by Koen (2002). The methodology used to
execute this study was described in Chapter 2. The analysis of the information that was
gathered during the semi-structured interviews is presented in the following section. Based on
the results of the interviews, three cases in Company X's innovation history are described.

4.2. A search for critical moments in Company X's innovation
history

A total of 16 people were interviewed at Company X. The interviews took on average about
45 minutes. The respondents were very cooperative and seemed interested and committed to
the subject of this study. The analysis below starts with an historical overview of different
innovations at Company X, followed by the general results of the interviews. These general
results describe relevant aspects of Company X's Fuzzy Front End that do not show from the
historical overview.

4.2.1. The case of Innovation 1
The idea for Innovation 1 was born due to the worldwide trend in demand and margin
decrease for photographic colour paper (CLP). This was partially caused by the emergence of
the small inkjet photo printers that can be used at home. However, the quality of printing with
these home printers was much lower than developing photos on traditional CLP. The quality
of the printers increased rapidly whereas the quality of the paper remained relative low. This
provided an opportunity for Company X to develop a new product in the imaging area. This
innovation, for confidentiality reasons called Innovation 1, was intended to fill the capacity
gap in the CLP production plant (Plant A). A team was set-up in the R&D Division to develop
Innovation 1. This small team was not able to develop a product within two years. It was then
decided by top management that the development of Innovation 1 should be accelerated. A
new team was installed and approximately half a year later, the first type of Innovation 1 was
developed. This product was based on Technology 1. The product however had some
technical problems that caused that Innovation 1 was not commercially viable. After this
Innovation 1, the Innovation 2 project was launched because Interviewee 11 proposed to
make the product by means of Technology 2. He obtained this idea on a congress in the UK.
From tests it appeared that the product based on Technology 2 was technically quite good
although its quality depended on some external factors. This could have been optimized, but
Innovation 2 did not make it to the market. The market was first assessed only after the
product was technically developed. It appeared that Innovation 2 had a much higher quality
than the market demanded. Therefore, the price setting of Innovation 2 was too high. This
caused top management to lose faith in the project. Moreover, the marketing and sales
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department in Germany did not support this product because it was convinced there was no
market for it. By that time, a similar product by a direct competitor was on the market.
Company X was then too late in the market and the product was too expensive

4.2.2. The case of Innovation 2 follow-up
The interesting new technology of Technology 2 resulted in the Innovation 2 project.
Company X started looking for new applications with this new technology. This is where the
R&D Division is particularly good at (Interviewee 16). Interviewee 2 and 7 went to the
corporate office where they discussed with different departments and researchers what to do
with this new technology. They identified approximately 40 possible directions for new
applications and gave themselves I year to investigate these directions. After this year,
Company X decided to continue with researching four directions. From these directions, three
ideas were translated into practical projects. Two of these projects are currently level 4 and 3
of the funnel, respectively. Besides the Innovation 5 and Innovation 3 projects, Company X
identified other projects that are carried out by the Innovation 2 group.

Innovation 5 emerged from combining of two directions as identified in the corporate
office by Interviewee 2 and 7. In collaboration with Development partner I, a knowledge
institute, it was assessed that Innovation 5 filled a real market need. The relationship with
Development partner I was established when Interviewee 2 was reading a book on an
application of Technology 2 on holiday. He was approached by an employee from
Development partner I approached who told that they were also working on this technology.
They decided to make an appointment, which eventually resulted in the start of the Innovation
3 and 5 projects. Later, Development partner I together with Development partner 2
approached Company X with the idea for Innovation 6.

Innovation 4 was based on the Innovation 2 technology but made use of a different
substrate. It is currently in level 2 of the funnel. It emerged as a spin-off of the Technology 2.
The originator of the idea is unknown by the interviewees, but this innovation was the result
of internal thinking.

4.2.3. The case of Innovation 7
The name of Innovation 7 refers to its glossy look. In the media, this paper is also called
"bling-bling" paper. The idea for Innovation 7 is already I0 years old, and is based on an
available competitive product that was able to obtain high margins. Company X saw potential
in such a product, mainly to obtain higher margins. Although Innovation 7 was made with a
different technique, the paper served the same market as the available competitive product.
Company X aimed at a lower price with the same quality, which was possible with Company
X's production technique. This product was developed in the R&D Division and was ready
around 1998. Although its quality was good, Company X Germany determined there was no
market for such a product. Since Company X could not commercialize a product themselves
at that time, the product was shelved.

In the end of 2004 all sales directors of Company X Europe were invited to Company X.
Before this meeting, Company X made an inventory to see which (new) products or
developments it could show to these sales directors. An employee from the R&D Division
(quality assurance) came up with Innovation 7. This product was presented to the sales
directors and they were very enthusiastic about it. This was reason for Company X to
commercialize Innovation 7. It was the first product that Company X developed and
commercialized on its own. After a successful commercialization, Company X obtained the
confidence that it was able to implement incremental innovations themselves.

4.2.4. The case of Innovation 8
The idea for Innovation 8 originated from the market. Innovation 8 was actually asked by a
customer of Company X. Interviewee 10 brought this idea to Company X, with the question
whether this product could be developed. Company X regarded it as a prestige project and
promised to deliver a prototype within 6 weeks. The prototype was actually developed in
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time, although there were still some technical problems with it. Innovation 8 could be made
with very limited changes to the production process. The customer stated that this product
was good enough for the market. However, the investments for the machines to make this
innovation were very high, so wholesale laboratories and Internet laboratories could only
afford it.

Company X is researching the possibilities for a smaller version of an Innovation 8
machine for in regular print shops. There are promising developments with a foreign
company. Moreover, it is currently improving its Innovation 8 by developing Innovation 9,
which uses an alternative concept. However, it will take another 2 to 3 years before this new
Innovation 9 is developed and ready for commercialization.

4.3. General results of field study
Next to a description of emerging innovations at Company X, another goal of the field study
was to find solution-oriented guidelines for the design approach (see Figure 2.1). These rules
serve as the instrumental basis for the design in the next chapter. This section provides
general results about the way Company X currently manages its Fuzzy Front End. The
interviews were analyzed for statements about Fuzzy Front End activities. These statements
are described in this section, and for every statement a reference is made to the corresponding
interview by means the numbers in superscript. Each number in superscript thus refers to the
number of the interview in Error! Reference source not found..

Product development: It was indicated by several people that Company X is particularly
good at developing products when it knows what it has to develop3,5,12. Company X currently
experiences some difficulties with the identification of opportunities and generation of ideas.
Moreover, it is lacking a sales organization to commercialize new products12. This stresses the
importance of this study, since Company X does have the potential to develop new products.

Communication: The level of communication between the different departments is not
consistently adequate. In different interviews, it was indicated that communication within the
departments is good but that communication between the departments is limited. When it
occasionally happens, it is often just a matter of luck. However, the managers do have regular
inter-department meetings5

,7,12. These managers know which projects and activities are
executed in the different departments. The contact of the researchers with people in the plants
often depends on contacts with ex-colleagues who still work in the plants2

,3,11,13. The same
goes for the process technicians who have sometimes contact with the R&D Division. In
general it showed from the interviews that more communication is desirable2.

Corporate strategy: The corporate strategy showed not to be clear to all interviewees.
The strategy is known to the managers5,7,12, but is less known to the researchers and the
process technicians2

,3,I1. This is one of the reasons why researchers and process technicians do
not know what kind of ideas the MT is looking for. Researchers do not know what
requirements for an idea are important to the MT. For example, should they focus on a fit
with core competencies, producible on current machinery, volume, or margin? They want a
more practical translation of the generic statements in the corporate policy into research
objectives.

Idea generation: Interviewees state that they generated most ideas outside Company X,
. . 1 . 235 II Th' . . . h h h 'm partIcu ar at congresses or semmars ' ". IS IS not consIstent WIt t e researc er s
observation of how the ideas of current innovations have come to Company X. Only
Technology 2 is brought to Company X as a result from visiting a congress. Other sources of
ideas are knowledge institutes (Development partner 1, Development partner 2, TV/e), the
corporate office, market demand, competitor product, or from previously discovered
technologies. One interviewee stated that the department of Patenting Information (PI) could
provide direction to the researchers, since they know the latest patent developments and
trends8

• However, PI has currently too little capacity to be able to execute this task
. I 8approprIate y .
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Idea storage: Some interviewees describe an idea in a word document and stored it in a
local folder2

,7,16, but there is no specific platform within Company X to store the ideas.
Moreover, there are only very limited specific requirements to an idea or a concept in the
level 5 document. Before the reorganization, Plant A Process technicians were located at the
R&D division and they spent their Friday afternoon on what they call the Friday Afternoon
Special6

• They were allowed to work on their own projects for about 4 hours. This appeared to
be useful and instructive to them, although a follow-up was hardly ever provided due to a
capacity deficiency. This Friday Afternoon Special has great similarities with 3M's 15% rule,
although the follow up at Company X is lacking. This Friday Afternoon Special might help in
opportunity identification.

PMS structure: All interviewees indicated that they are positive about the PMS structure
that was introduced in spring 2007. It provides them with a check that they have prepared

h· "" 2 3 7 II 121416 H .. d h heveryt mg lor a new stage entrance' " , , '. owever, some mtervlewees state t at t e
PMS should be interpreted as a tool and not as a means2

,3. Every project should be described
based on the structure of the PMS document. Moreover, the researchers and the process
technicians indicated that they are interested in how the MT evaluates the PMS
documents2

,3,1l. The MT should clarify this to them since this is again a matter of
• . 12 14 15 Th' I I h .. f hcommUOlcatIOn ' '. IS matter re ates a so to t e commuOlcatlOn 0 t e corporate strategy

as described earlier.
Proposal system: Company X already incorporated a formal process for progressing

suggestions for process improvements. Employees can fill in a so-called Proposal Document
for cost-down or speed-up improvements. The section manager assesses the proposal and
when successfully implemented, the employee gets a reward up to a maximum of€50001

,5,15.

4.4. Conclusions
Interviews were conducted within different departments of Company X. Based on these
interviews, three recent innovations within Company X were described and evaluated.
Moreover, some general results from these interviews were derived. The results that were not
specifically concerning the FFE were typed out in a separate internal report for Company X.
The results indicated that Company X does not have a company wide structure to manage its
Fuzzy Front End. The three described cases showed that the sources of Company X's recent
innovations were diverse but all somehow related to open innovation and external sources.
These sources were for example congresses, competitor products and market demand. In
short, the following conclusions were drawn. These conclusions served as design rules for the
model building in the next chapter:

• The interviews showed that Company X's R&D Division is particularly good at
developing the product when it knows what to develop. The business side however is
much harder for Company X, particularly because Company X has no internal
"commercialization" organization, which is responsible for sales, marketing etcetera.

• Communication between the departments is limited, especially between researchers
and process technicians.

• The innovation strategy is not entirely clear to researchers and process technicians but
is clear to the management.

• Company X employees obtain their ideas best outside the organization. Thus, external
sources also can contribute in idea generation.

• There is no specific platform where employees can submit and store their ideas.
• Employees are very content with the new PMS structure, which provides them with a

check to determine whether they have prepared everything for a gate change. However,
the exact use and the evaluation of the PMS document is not clear to all respondents.

• Company X already has a proposal system where employees can suggest process
improvements.
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Chapter 5. Building an FFE model for
Company X

"Innovation is not the product oflogical thought, although the result is tied to logical
structure" - Albert Einstein (German physicist, 1897-1955)

5.1. Introduction
In this chapter, the three studies in the previous chapters were combined into a Fuzzy Front
End management model for Company X. The best model from Chapter 3 was modified in
order to overcome its limitations. Moreover, practical techniques were included in the model
to increase its practical usefulness. Developing a model in organization science is usually
"conceptual model building", i.e. the description of an entity in terms of concepts from a
chosen perspective (Van Aken, 2002). Usually, a model is represented in schemes or
flowcharts. According to van Aken (2002), conceptual models of organizations or
organizational processes are developed from certain problem statements and goals. In this
thesis, the problem statement and goals were described in Chapter 1.

The distinction between an idea, an opportunity and a concept as described in Chapter 3 is
very important in this chapter. Recall that Koen (2002, p. 7) defined an idea as "the most
embryonic form of a new product or service" and an opportunity as "a business or technical
need that the company is interested in in order to obtain competitive advantage, respond to a
thread or solve a problem". Finally, a concept is defined as "defined form with features and
customer benefits combined with an understanding of the technology needed".
Since Koen's model obtained the highest total score in the analysis in Chapter 3, this model is
chosen as starting point for building the FFE management model for Company X. In the
following sections, each of the five elements, the engine and the influencing factors are
discussed. Each element was modified and practical techniques were included to increase the
usefulness of the model.

Figure 5.1 FFE model by Koen (Adapted from Koen et aI, 2002)
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5.2. Building element 1: Opportunity identification
Koen et al suggest that the environment is an influencing factor and that strategy is
incorporated in the engine of the FFE. Moreover, the influencing environmental factors are
largely uncontrollable by the company. However, this is not in line with the open innovation
paradigm as described by Chesbrough (2003). He states that the environment is an external
knowledge pool, which should be actively searched for in order to come up with new
opportunities. Moreover, the strategic orientation of the firm should provide direction to the
opportunity identification process instead of being a booster for the FFE end. When adopting
the open innovation paradigm, strategy is not the engine but an important search initiator for
opportunities. Moreover, the environment is not influencing the FFE but rather is also a
search initiator for opportunities. Not only should these two items be used alternatively, they
are also both important sources of opportunity identification.

Koen et al (2002) described effective tools and methods for all five elements in their NCD
model. However, these tools are to such an extent abstract that their practical usefulness is
limited. Koen et al (2002) proposed to use roadmapping for the opportunity identification
phase. However, according to Phaal (2004), roadmapping makes use of a layered structure
that typically includes both commercial and technical perspectives in conjunction with the
dimension of time. In order to create a roadmap, the commercial and technical perspectives
have to be known, but two perspectives have yet to be explored in opportunity identification.
This means that roadmapping is a very useful technique for strategic planning and innovation
planning, but not for opportunity identification in the FFE. Instead of roadmapping, the author
of this thesis proposes to adopt a strategic and environmental orientation.

Strategic orientation
Starting point building the strategic orientation was a study by Conway and McGuiness

(1986). Under the term search, they identified six main initiation modes for the FFE. These
initiation modes can also be seen as sources for opportunity identification. The following
identification modes were described:

I. Customer-driven: Opportunity identification arises from a specific customer's needs.
2. Market-driven: Opportunity identification arises from the company's specific strategy

of serving a defined market and through interaction with the needs of that market.
3. Close-follower: Opportunity identification arises from the company matching a

product developed by a direct competitor.
4. Technology-driven: Opportunity identification arises directly from a technological

discovery or from the availability of a new technology.
5. Planned-diversification: Product concept was developed to deliberately enter new

markets to diversify away from current markets and/or products.
6. Opportunistic-diversification: Product concept involved entering new markets,

although it was never been the corporate intention.
Whereas the first four initiation modes are exclusive different sources, the last two both refer
to product concepts, which will be diversified to other markets. Since the opportunity
identification source is similar for these two initiation modes they are labelled product.
The third initiation mode is labelled close-follower because it takes imitation of a competitor
as the source for opportunity identification. However, besides pure imitation the competitor
can also provide more opportunities. Therefore, this mode was labelled competitors. The
other three identification modes were not renamed. Zhang and Doll (2001) also identify three
of these sources: customer orientation, technological orientation and competitive orientation.
Customer orientation refers to a firms' sufficient understanding of its target buyers in order to
be able to create continuously superior value. According to Cooper and Kleinschmidt (1994),
the technological orientation is R&D-oriented, proactive in acquiring new technologies and
uses sophisticated methods in the development of new products. The competitor orientation is
the ability or the will to identify, analyze and respond to competitors' actions (Narver and
Slater, 1990). Concluding, this results in five strategic initiation modes: Customer-driven,
Market-driven, Competitor-driven, Technology-driven, Product-driven.
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Environmental orientation
Starting point is Porter's industry analysis that studies the effect of five environmental forces
on an organization (Porter, 1979). These five forces are: threat of new entrants, power of
buyers, power of suppliers, threat of substitutes and the power of competitors. Often even a
sixth force is identified, namely complementary products (Grove, 1996). Four of these forces
were already discussed in the strategic orientation. Firstly, the power of buyers is part of the
customer-driven opportunity identification. Although the power of buyers means the ease of
which buyers can switch to another company, this is also an important part of the customer
orientation. Secondly, the threat of substitutes is part of product-driven opportunity
identification. The threat of substitutes may be the reason for planned-diversification, for
example when the substitute is much cheaper. Thirdly, competitive rivalry is part of
competitor-driven opportunity identification. Fourthly, also the threat of new entrants is part
of competitor-driven opportunity identification, since new entrants can become competitors in
the future. Consequentially, supplier power is located in the environmental orientation.
Besides bargaining power, suppliers have very many other companies to which they deliver.
They know the market for their supplies, which could lead to interesting new product-market
combinations, for example using Early Supplier Involvement (Mikkola, 2003).

Koen et al (2002) identified five influencing factors that affect the FFE. Firstly, the term
outside world is too vague to be used as a source for opportunity identification. Secondly,
government policy can provide new business opportunities by installing agencies like
SenterNovem that stimulate innovation in certain fields. With governmental subsidies, new
business directions can be explored at a limited cost and risk. Thirdly, environmental
regulations can be a source for new opportunities. For example, with the announced
maximum carbon dioxide pollution of 120 grams per kilometre car manufacturers have to
actively look for cleaner solutions. Fourthly, laws and patents can be a source of
opportunities, for example when a patent expires. Moreover, in open innovation, patent
licensing plays an important role. Fifthly, socioeconomic can also provide opportunities. An
important socioeconomic trend in the Netherlands is the greying of the population, providing
opportunities for companies, since this is an enormous emerging market.

Combining the strategic and environmental orientation for opportunity identification, the
element of opportunity identification in the modified Koen model is developed.

5.3. Building element 2: Opportunity analysis
When the list with opportunities resulting from the Opportunity Identification element is very
long, exploring all opportunities is very time and cost intensive. The opportunities have to be
analyzed and evaluated in order to identitY the most promising ones. Adopting the resource
based view, opportunities have to be selected based on a firm's resources or dynamic
capabilities. Koen et al suggest that a typical analysis for a large-scale opportunity includes:

• Strategic framing; how does this opportunity fits within the company's market and
technology strengths, gaps and threats

• Market segment assessment; detailed description of the market segment, showing
why it represents a great opportunity.

• Competitor assessment; determination of the major competitors and how competitive
advantage should be obtained

• Customer assessment; What major customer needs are not being met by current
products

Ulwick (2005, p. 40) defines and opportunity as "an outcome, job or constraint that is
underserved". An underserved outcome refers to something customers want to achieve but are
unable to achieve satisfactorily. Underserved jobs signal potential opportunities for new
markets. Underserved constraints represent opportunities for growth as they point out under
what conditions or circumstances a customer is unable to perform a job or interest. Ulwick
proposes to identitY those opportunities by surveying the target population of customers. The
results can be calculated in an opportunity algorithm: Opportunity = importance +
max(importance - satisfaction, 0). When importance is high but satisfaction is low, the
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opportunity is underserved, the opportunity is thus promIsmg. When importance and
satisfaction are both high or low, no action should be taken. When the importance is low but
satisfaction is high, the opportunity is overserved, providing an opportunity to simplify the
product.

Numerous studies advance the use of a matrix to evaluate opportunities on certain
characteristics (Wind, 1973; Koen et aI, 2002; Turnbull et aI, 1992). The author proposes the
following matrix for Company X based on the interviews and the literature (e.g. Montoya
Weiss and O'Driscoll, 2000). Only a few comprehensive characteristics should be provided in
order to keep the necessary time limited. Based on theory by Ulwick (2005) and Koen et al
(2002), five questions have been identified on which the opportunities should be scored:

• Is the opportunity already satisfied in the market?
• Does the opportunity fit within a general trend?
• Does the opportunity fit within Company Xs' strategy?
• Is this opportunity important for the customer?
• Can Company X create superior value over competitors who chase this opportunity?
These questions can obtain 6 possible answers (1. Very little, 2. Little, 3. Neutral, 4.

Moderate,S. Very Much, X. Don't know). The questions are stated in such a way that the
answer is always 1 when negative and 5 when positive. After summing the scores for each
question, a total score for each opportunity can be calculated. In order to increase the validity
and reliability of these scores, multiple people should fill in the matrix. In this so-called test
retest reliability (Sekaran, 2003), more or less the same should be measured. Practically, an
evaluation committee should do this. According to Koen (2002), this committee should be a
multifunctional team consisting of three to five people who work full time to perform the
opportunity analysis within sixty to ninety days. The evaluation committee thus does not need
to work full time on opportunity analysis. The proposed opportunity analysis for Company X
is less extensive than Koen proposes. The justification of this approach is already confirmed
in a study by Herstatt et al (2004). In this study, 46% of the companies in their sample always
used multifunctional groups while 20% used only occasionally multifunctional groups. Of the
multifunctional groups, 60% involved the R&D department, more than 50% involved the
marketing department, 20% involved customer service departments, and 12% involved other
departments. 28% used technical criteria to assess new product ideas, another 32% sometimes
use technical criteria and 40% do not use any technical criteria at all.

5.4. Building element 3: Idea generation & enrichment
Three concepts are concerned with idea generation: segregation, structure and strategic intent
(McAdam and McClelland, 2002). These three concepts are described in this section in order
to develop the Idea generation & enrichment element in the FFE management model.

Segregation
Segregation means that idea generation should be seen separate from idea evaluation (Osborn,
1963). Chronologically seen, idea evaluation should be performed after the idea generation
phase is completed. According to Maier (1963) this segregation would ultimately improve the
quality of creative problem solving. Within segregation, Morris (1999) argues that especially
the grouping and integration of ideas from many sources is important. Subsequently, it is
advanced in literature to have a certain "incubation period" for ideas (Henry, 1991). An
"incubation period" is a certain time period in which ideas are discussed throughout the
organization and in which additional ideas are generated. This concept is also known as
"deferred judgement" (Henry, 1991).

Structure
Structure refers to a structured manner of idea generation by using different idea generation
techniques. According to Takahashi (1993), more than 300 idea generation techniques have
been conceived worldwide. The most used and perhaps the most well known concept in idea
generation is brainstorming (Osborn, 1963). A research by Sowrey (1989) suggested that
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there is a strong relationship between the number of idea generation techniques and the
number of successful products. A study by Kelley and Storey (1998) established that
brainstorming is the most preferred idea generation technique, and suggestion boxes are the
least preferred. A distinction is made between individual and group based idea generation,
and thus also in individual and group based brainstorming. Both have their strengths and
weaknesses. For example, group based brainstorming has the disadvantage of social loafing,
production blocking and fear of evaluation (Harkins and Petty, 1982). Individual
brainstorming is therefore considered to be more effective than traditional group based
brainstorming. There are numerous adaptations from traditional brainstorming are Nominal
group brainstorming, Group passing brainstorming, Team idea mapping, Directed
brainstorming, etcetera. Idea generation techniques have been divided into two categories in
the literature: intuitive and logical methods (Shah et ai, 2000). Intuitive methods work by
stimulating the creativity in one's brain by stimulating the unconscious though process.
Logical methods analyze the problem and makes use of science or engineering to generate
ideas. Intuitive methods have been decomposed into 5 sub-categories:
1. Germinal: Starting with a clean sheet of paper, no existing solutions are at hands for these

problems.
2. Transformational: Use or modify existing ideas to generate new ideas.
3. Progressive: Discrete progressive steps generate ideas.
4. Organizational: Help designers group the ideas that they have generated.
5. Hybrid: combine different techniques for different phases of idea generation
The logical techniques can be decomposed into two sub-categories:
1. History-based: Makes use of past solutions that have been stored.
2. Analytical: Develop ideas by analyzing basic relations, causal chains and attributes.
Most companies have the ability to generate new ideas (Tidd et ai, 1997). These techniques
help organizations to make better use of this ability. The 10 most widely used techniques
(Takahashi, 1993) have been summarized in Appendix D. It might be useful to sometimes use
another method than brainstorming, for example when a second idea generation session is
organized with the same participants. Fomell and Menko (1981) identified that the idea
generation step of the innovation process has relative little formal research compared to the
other steps.

Strategic intent
Strategic intent is a firm's long-term goal that is ambitious, builds upon and stretches the
firm's existing core competencies and flows throughout all levels of the company. It helps
companies in focusing on future markets. A forward-looking orientation is crucial since it
helps identifying future market requirements, which should be in line with the company's
goals (Guimaraes and Langley, 1994). In the late 1960's, most innovation processes started
with idea generation. It took a lot of time to evaluate and select among the ideas based on
profound information. Therefore, at that time the strategic aspects of an innovation emerged.

Criteria for the evaluation of ideas were derived from the business philosophy of the
company, criteria like "originality of the concept" and "utilization of existing technological
know-how" (Geschka, 1992). These criteria were applied ahead of the idea generation
process, for example in the model of Koen et al. The function of these criteria was to guide
the idea generation process into the desired direction. In the 1980's the insight emerged that
the planning of innovations is part of strategic planning. Therefore, the innovations had to fall
within the direction provided in the companies' strategy. This resulted in a strategic phase in
the innovation process. Besides this view, Sundbo (2001) stated that strategy is not only a
rational model to come to the determination of which projects to choose, but also a
sociological phenomenon. Strategy is a social process based on an interpretation of the
environment, resulting in an organizational goal. The implementation of the strategy is thus
also a social process within the firm, fitting well with the function of the modern firm that
should constantly adapt its behavior to the environment (Sundbo, 2001). Goodman and
Lawless (1994) consider strategy as the shield against competition, which ensures a measure
of certainty and allows an organization to create effective approaches to the need of the
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marketplace. Key premise in this view is that a well understood joint position on technology
and strategy can lead to an effective technology-strategy interface, as DSM tries to
accomplish. Another study by Cooper et al (2004) identified that best performers have a
product innovation and technology strategy to guide their NPD efforts. According to Narver
and Slater (1990), a firm's strategic orientation is a significant indicator of its performance.

5.5. Building element 4: Idea selection
Selecting the right idea from the list of opportunities and ideas is perhaps the most important
part in the Fuzzy Front End. According to Koen (2002), criteria for selecting the right idea for
highly novel projects are only recently emerging. Ozer (2004) identified eleven general areas
that capture different approaches available for new product idea selection: Technical,
Marketing, Financial, Organizational, Strategic, Relationship, Industrial, Competitive, Similar
case, Consumer and consumption, and Expert analysis. Montoya-Weiss and O'Driscoll
(2000) studied Nortel, one of the world's leading telecommunications equipment
manufacturers. It has developed a software tool named Galileo for storing and evaluating
ideas. Galileo consists of four phases: the New Idea Phase (describe the idea based on 10
questions), the Development Phase (qualitative description based on 12 items), the Rating
Phase (rating from 1 to 5 on certain statements with reliability indication) and the Evaluation
Phase (evaluation by decision maker based on 16 dimensions). Nortel emphasizes four
important evaluation issues: market, technical, human factors and business. These issues are
all divided into four sub-dimensions, resulting in 16 dimensions. Nortel calls this the Generic
Evaluation Model (GEM). The go/no go decision in the Evaluation Phase is made based on
information in the first three phases. For Company X, 16 dimensions are too much for two
reasons. First, the reliability is quite low since so many dimensions are hard to estimate.
Second, the first idea generation session at Company X was hypothesized to result in lots of
ideas. Therefore, five questions are identified on which Company X should score the ideas in
the same way as in the opportunity analysis element. These five questions are based on
Nortel's dimensions:

• Can we develop this product in a short time? (weight = 5 or 38.46%)
• Is the level of competition low? (weight = 2 or 15.38%)
• Does the product provide sufficient added value to the customer? (weight = 3 or

23.08%)
• Does Company X know the target customers and distribution channels? (weight = 1

or 7.69%)
• Is the expected sales volume of this market large? (weight = 2 or 15.38%)

The weights were provided since some questions were more important than others to
Company X. These weights were determined after a discussion by the author of this thesis,
the thesis supervisor and the manager of Plant AI.

The process of opportunity analysis and idea selection can be iterative, meaning that the
ranking of opportunities might change when the opportunities are translated into practical
ideas. Moreover, new opportunities might be identified based on the generated ideas. This
iterative process is already shown in the model by Koen et al (2002). It is important to note
that the elements opportunity selection, idea generation, and idea selection are only relevant
for the formal idea generation. With informal idea generation, when an idea just pops up, an
employee should directly make a level 5 document (Concept definition).

5.6. Building element 5: Concept definition
Finally, an idea has to exit the Fuzzy Front End model to enter level 4 of the open innovation
funnel. In order to exit the Fuzzy Front End, and idea should be described in a certain form
and meet certain requirements. This is called concept definition. Within Company X, concept
definition is represented as a level 5 document in its PMS structure. This section elaborates on
which criteria should be included in a new proposed level 5 document. Koen et al indicated
that a business case should be build, which consists of numerous items like a project plan,
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commercial and technical risks, ESH showstoppers, etcetera. In Company X's PMS
document, these items become important in level 4 so there is no need to emphasize them in
level 5.

The respondents of the interviews at Company X were asked for their opinion about
required characteristics to a level 5 document. The relevant statements in all interviews were
listed. Double and very similar statements were eliminated, and statements were categorized
into three categories: Business, Technical and IP as shown in Table 5. 1

Level 5 category Relevant level 5 statement in the interview

Business A competitive edge from the customers viewpoint has to be clear

Profit from volume or margin

Potential partners for joint development

Focus on added value

Technical Product development or technical development?

Fit with Company X core competencies

Time-to-market

Technical feasibility

Potential applications have to be clear to allow for further research

IP The newness of the idea

Patent position! competitor

Fit with a general trend

Table 5.1 Level 5 statements in the interviews

It is interesting to note that 4 out of the 5 questions for idea selection also come back in this
list. The respondents do not state that the expected sales volume is important for the level 5
document. They state it is impossible to make a good assessment; this just remains to a large
extent gut feeling. Based on these statements by the respondents, the opinion of the author
and the literature, a new document for describing new ideas is proposed.

5.7. Building the engine and the influencing factors
According to Koen et al (2002), the engine consists of the business strategy, leadership and
culture. Business strategy was relocated to the opportunity identification element as discussed
in section 5.2, leaving leadership and culture remain in the engine.

Leadership
Senior management support is one of the construction principles that were identified in
Table 3.2, and was strongly advocated in the literature. The NCD model by Koen (2002)
strongly supports the involvement of senior management, and therefore there was no need to
change. The interviews show that Company X's senior management is very willing to be
involved in the funnel projects. Although the MT only has to approve at level 3 entrance,
from interview 15 it showed that senior management would like to be informed beforehand.
This involvement makes them more committed to the projects and makes it easier to make a
go/no go decision for a project.

Culture
Company X has no truly innovative culture, which can be explained by its history. It was a
production location for 20 years, focusing on cost down and speed up. Moreover, its R&D
division had to implement recipe changes for its products with no need to focus on new
products. However, a change from efficient production to effective innovation was necessary
due to the digital revolution, and an organizational reorganization was inevitable. Although an
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organizational reorganization can be implemented on short notice, a cultural reorganization
takes a lot more time, especially since most employees have been working for 15 or 20 years
in the old situation. Moreover, Company X's first innovations were not very successful. In the
Innovation 1 project the researchers developed a technologically successful product but it did
not make it to the market. This resulted in a huge disappointment since they were really
committed to this project. Company X should prevent this in the future since this is a morale
killer and does not stimulate an innovative culture. The innovative culture can be improved by
providing rewards for submitting new ideas, like a lottery ticket. Moreover, when an idea
enters level 4, an additional, higher reward should be provided like a sum of money. When an
idea makes it to the market, a third, large reward should be provided to the originator of the
idea.

Influencing factors
The influencing factors are defined as external influences that affect the behaviour of a firm.
A lot of these environmental factors actually serve as source for opportunity identification as
described in section 5.2. Although these factors are relatively uncontrollable by the
organization, they also have only a limited influence on the Fuzzy Front End. Therefore, they
are incorporated in the element of opportunity Identification.

5.8. A new FFE model for Company X
Based on the arguments provided above, an FFE management model for Company X was
developed as shown in Figure 5.2. This model was built based on the information of three
studies: a literature study, a benchmark study and a field study. The model is referred to as the
FFE management model and consists of five elements, boosted by an engine. It is iterative,
meaning that every element can be visited from every other element an infinite number of
times. Idea generation can be either formal or informal. Formal idea generation starts at the
opportunity identification element, whereas informal idea generation starts at the idea
generation and enrichment element. The ideas leave the model at the element of concept
definition, where the ideas enter the funnel model. Each element has practical techniques to
be executed in a structured and well-founded manner.

The FFE management model was tested as described in the Chapter 6. In order to present
the complete model in this section, the modification of the model due to the test of the
elements Idea generation & enrichment and Ideas selection is already shown here. It showed
that the element idea selection was incomplete. The scoring was insufficient because
Company X aimed at short term ideas, and therefore short-term ideas were prioritized over
long-term ideas. Therefore, the model was complemented with the business domain analysis
by Abell (1978). Ideas with available or known prior art or technology were prioritized above
long-term ideas. This analysis is only necessary when aiming at short-term development
paths.

The new model overcomes the limitations of the model by Koen et al (2002) as identified
in Chapter 3. It was found that both the business strategy and the influencing factors are not
affecting activities in the model but are actually part of it. This is particularly expressed in the
element of opportunity identification. The other elements describe practical techniques for
managing the Fuzzy Front End. It was argued that the methods by Koen et al (2002) are less
useful compared to techniques as identified for Company X.

The model is founded on scientific literature but completed with information from
practice, the design rules. The model thus is relevant to all other companies, which have the
same preconditions as identified in this thesis. Examples of these preconditions are having a
structured stage-gate process model, or being a technology orland knowledge intensive firm.
Numerous companies have these preconditions in place, which makes this model also very
useful for other companies. The bounded rationality of this model is low which means it is
both scientifically rigor and practically relevant.
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Level 5 document
TYPOLOGY OF THE IDEA:
I. Product or technical development?
2 Short tcrm or long term development?
3. Focus on volume or margin?
4. Market pull or technology push?

CONCFPT DEFINITION:
Give a brief description of the idea

• Describe which customer need is fulfilled
by the product

• Describe the lUlderlying general trend
on \vhich the idea is based

• Describe the lit with Fujifilm's
strategy and core competencies

• Describe IP situation and
competitor products

• Dcscribc potential
stakeholders
of this product

Idea selection based on 5 questions:
I) Is the level of competition low?
2) Is the expected sales/market wlume

in m2 1argc?
Can we develop the product within
a short time?
Docs this product provide a faster OR cheaper
OR better way to serve customers' needs?
Do \VC know the target customers and distribution
channels?

Qualitative analysis (plenary and optional):
I) Do \ve know the technology to be used?
2) Do we already have prior knowledge?

Environmental orientation:
Supplier
Goverrunent policy
Complements
Laws and regulations
Scicnce

Strategic orientation:
Customer
Market
Competitor
Tcehnology
Product
IP

Logical idea generation methods:
History-based TRIZ
Analytical Analyze basic relationships

e~t
~,,\c\\~SLew'::-_-__

e~\\t\On
\(\e\\ 'be~

Intuitive idea generation methods:
Germinal Brainstonning, K-J Method,

Morphological analysis
Transfonnational Checklists
Progressive Mindmapping
Organizational Designers
Hybrid Combine different techniques

Figure 5.2 The FFE management model as proposed by the author of this thesis

5.9. Conclusions
In this chapter, a model was developed that overcomes the limitations of the model by Koen
et al (2002). The FFE management model satisfies all construction principles in Table 3.2 and
those identified in the benchmark and the field study. Each element as well as the engine and
influencing factors in the model by Koen et al (2002) were discussed and modified where
necessary. The FFE management model is on the one hand built for Company X, but on the
other hand to such an extent rigour that it can be used in other companies with similar
preconditions. These preconditions are particularly defined by the design rules of the model.
It has to be noted that this model is a fonnal representation FFE management. The practical
implementation and the results from the model depend on how the employees use to (the
practical techniques in) the model. This model should be fonnally integrated in Company X's
funnel model, replacing the current levelS document. This results in an extensive description
of two out of the three areas in the innovation process as shown in Figure 5.2.
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Chapter 6. Evaluating the model

"Genius is one percent inspiration, ninety-nine percent perspiration" - Thomas A. Edison,
1930 (U.S. Inventor, 1847-1931)

6.1. Introduction
Simultaneously to this research and the development of the FFE model, Company X started
looking for a new product that could fill the capacity surplus in Plant AI. Company X wanted
to generate ideas by means of a formal brainstorm session. This provided an excellent
opportunity to test the validity of a part of the FFE management model in an ex-durante case
study within Company X. This test only emphasized two elements of the model, namely Idea
generation & enrichment and idea selection due to time constraint. An idea generation session
was already organized when the author of this thesis started his research at Company X. This
session was organized one month after the start of this master thesis project. Therefore, there
was too little time to organize an opportunity identification session, thereby also eliminating
testing the opportunity analysis element. The idea generation and enrichment element was
tested with a brainstorm session, aimed at generating New Business Development ideas for
Plant A 1. Moreover, these ideas were ranked and selected by using the idea selection matrix
as developed in section 5.5. However, the element of concept definition is out of scope for
this thesis because the internship was already ended before the top ideas were ready for
concept definition.

The idea generation session was already scheduled when the author of this thesis started
his research at Company X. This means he was not involved in the participant selection or in
the determination of the idea generation method. However, brainstorming was found to be the
most frequently used idea generation method and widely advocated in the literature. The
generated ideas were selected by the selection matrix as developed in Chapter 5.

6.2. Testing element 3: Idea generation & enrichment
No detailed opportunity identification had taken place, which means the FFE model was
entered at the element Idea generation & enrichment. Of the ten idea generation techniques in
the model, a brainstorm session was organized for reasons as described in section 5.4.
The brainstorm session was organized on 8th October 2007 in a meeting room in Company
X's Main Office. The aim was to generate as much as possible ideas for the future of Plant
A 1. Sixteen participants represented a cross-functional selection of people throughout
different departments and different functions, among others Product Managers, Plant A
Process technicians, NBD officers, Quality Assurance and Researchers. All participants were
male and working for Company X, so no external parties were involved. The author as
participant-observer worked a shift in Plant Al to get to know the plant and the products it
produces, in order to be well prepared for the brainstorm session. The brainstorm session was
lead by an independent chairwoman from the department of Human and Legal affairs. After a
brief introduction and explanation of the objective of the brainstorm session by the manager
of Plant AI, everyone was asked to write his ideas down on post-it notes. Every idea had to be
put on a different post-it. After approximately 10 minutes, people were asked one after
another to read one of their post-its. Similar or double ideas were also handed in and these
post-its were stuck on a white board. In this way, 45 clusters of ideas were identified. After a
short break, more ideas were generated by elaborating on the ideas on the white board for
again approximately 10 minutes. Finally, these clusters of ideas were divided in 13 groups:
Building/construction, General, Inkjet/substrates, Outsourcing, Medical, Environment,
Filtering, Decoration, Packaging, Electrical, Protection, Optical and Adhesives.

144 ideas were generated, not represented for confidentiality reasons, which is in one
session quite good. However, some ideas that were written down were actually opportunities.
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This is valid in the model of Koen, which is completely iterative so ideas and opportunities
are allowed to be generated simultaneously. This result expressed the necessity of iterations in
the model. Moreover, the participants were very cooperative and really proactive in
generating and sorting the ideas. They had an open mindset, and generated very diverse ideas,
which is also indicated by the categorization into 13 different groups.

6.3. Testing element 4: Idea selection
After the ideas were generated, sorting out the best ideas was the next step that needed to take
place. This selection was done using the idea selection technique as proposed in section 5.5.

An evaluation committee was installed for the selection of the most promising ideas. This
evaluation committee consisted of 7 persons, again cross-functional and interdepartmental.
This committee had the responsibility to select the best ideas and were responsible for
communicating the results of the selection to the brainstorm group. For the evaluation of the
ideas, the matrix that was developed in element of idea selection was used. The generated
opportunities were separated from the ideas and analyzed as proposed in the opportunity
analysis element. However, this was not done in this thesis since the focus was selecting the
best idea for Plant Al because of time pressure.

All members of the evaluation committee gave the ideas a score from I to 5 for all 5
questions:

• Can we develop this product in a short time? (weight = 5 or 38.46%)
• Is the level of competition low? (weight = 2 or 15.38%)
• Does the product provide sufficient added value to the customer? (weight = 3 or

23.08%)
• Does Company X know the target customers and distribution channels? (weight = 1

or 7.69%)
• Is the expected sales volume of this market large? (weight = 2 or 15.38%)
The higher the score, the more promising the idea appeared to the committee member. An

X indicated that more information about the idea was required. When all scores were
obtained, the NBD department put the ideas together and determined the average score per
idea and the standard deviation between the committee members. In a next session, all ideas
of which the technology was known or of which prior knowledge was available were
determined. It showed that some ideas were just a technology without an application, or a
long-term development. Since the primary focus was on short-term solutions, these ideas were
sent to the bottom of the list. All ideas of which the technology or prior knowledge was
available at Company X were sent to the top and sorted based on the weighted average score.
Five meetings were arranged with the evaluation committee to select the best ideas.

This first time, the analysis of ideas took a lot of time. It appeared that only an analysis of
the five questions was not enough to determine the best ideas for Plant A1. A subsequent
qualitative analysis was necessary since some idea descriptions were too vague. The 3-axis
model of Abell was used as guideline for this qualitative analysis (Abell, 1978). The model of
Abell evaluates a business domain on three aspects: Market, Technology and Needs. The
market was already assessed by the fifth question in the quantitative analysis. After the
quantitative analysis, ideas that used available technology at Company X and ideas that fulfil
a specific need in the market were identified. Subsequently, these ideas were sent to the top of
the list. This top was then sorted by weighted average score to determine the final ranking.
This qualitative analysis is particularly useful when there is time pressure on product
development as was the case in Plant AI. When prior art or knowledge about the technology
is already available, knowledge is available to determine on short notice whether a concept is
feasible or not. However, ideas with prior knowledge or available technology do not
necessarily have to be the best in the long turn. Therefore, for long-term development paths
the quantitative analysis shows to be best.

Only three meetings are necessary for future idea selection processes. In the first meeting,
the results of the individual scoring should be discussed and unclear ideas should be located.
In order to retrieve additional information, in future brainstorm sessions the originator of the
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idea should write his name or initials on the post-it so the originator of the idea can be traced.
All members of the evaluation committee should prepare this meeting by filling in the
evaluation matrix. NBD should integrate these matrices in one main document that describes
the results. In the second meeting, these unclear ideas should be discussed and when
necessary the qualitative analysis should be carried out. In the third meeting, the final ranking
should be made based on information from the second meeting. This procedure results in a list
with ideas ranked from most promising to least promising.

6.4. Conclusions
The Plant Al brainstorm case was a very interesting case of how the model functions within
Company X. Although the brainstorm session had already been organized when the author of
this thesis started at Company X, it nevertheless provided an excellent opportunity to test the
FFE management model within Company X. Moreover, using brainstorming as idea
generation technique was also proposed in the FFE management model. The organization of a
brainstorm session with a cross-functional selection of participants was new to Company X.
As a participant observer, the author has analyzed the brainstorming method and he has tested
the formal way for analyzing the ideas. It showed that brainstorming is an effective tool for
Company X to generate many diverse ideas

This case study showed that both a quantitative and a qualitative analysis of ideas are
needed for short-term development. The quantitative analysis provides a quick scan of
promising ideas, whereas prior knowledge and available technology are required for the final
selection. This decreases the time to market, which is especially important for Plant AI.

The testing of the model provided an addition to the FFE management model. The
additional qualitative analysis is particularly useful when a product is needed on short time.
Ideas with prior knowledge or known technology were identified. These ideas resulted from
an analysis based on the aspects to describe a business domain by Abell: Market, Technology,
and Needs. However, for long-term development paths the quantitative analysis it is
recommended not to prioritize ideas with prior knowledge or known technology, since they
do not have to be the best ideas. Concluding, it was shown that the two elements as proposed
in the FFE management model are valid and useful within Company X.
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Chapter 7. Conclusions

"All truths are easy to understand once they are discovered; the point is to discover them"
Galileo Galilei (Italian physicist, 1564-1642)

In this final chapter, the general of the research for this master thesis are explained. This
chapter is divided in two sections: one which presents conclusions, recommendations and
limitations about the research process and one that presents conclusions, recommendations
and limitations about Fuzzy Front End management at Company X. This distinction was
made to distinct between organizational and practical conclusions, limitations and
recommendations. In this final chapter, an answer is given to the main research question of
this thesis:
How can Company X obtain a sustainable flow of new ideas into the open innovation
funnel process?

7.1. The research process

7. 1. 1. Conclusions
The different research lines that were performed for this thesis mostly went as planned. The
main conclusions are:

The literature study was very time consuming but provided good understanding of the
Fuzzy Front End. Different types of sources in various research fields had to be consulted to
derive the relevant construction principles for the new FFE management model.

All interviews were be planned on a short time notice and all respondents were willing to
dedicate some of their time to contribute to this study. Although some interviews were
rescheduled, all interviews were executed within 1,5 month after planning them.

A lot of literature was read in September to deepen into relevant theory and to identitY
which model in the literature was best. Since the case study in Plant Al started on October 8th

,

the model was built simultaneously to the case study in Plant A 1. The elements in the model
were tested before the whole model was built. The logical sequence would have been to first
study the literature, then conduct the interviews, then build the model and finally test the
model. The actual way of working did not follow this logical sequence and therefore a lot of
emphasis was put on the justification and presentation of the results.

It would have been more efficient when scientific literature could have been searched at
Company X. This would have eliminated some days of search at Eindhoven University of
Technology. Moreover, relevant literature could have been found immediately instead of
waiting until the next search day.

The cooperation and supervision at Company X could not have been better. Colleagues
were always willing to help and the author was involved in the daily activities at Company X.
This increased the understanding of business processes and culture at Company X.

7.1.2. Limitations
The limitations of this research were due to time or capacity constraints and impossible to
overcome. Firstly, only two elements of the FFE management model were tested in a single
test, and this test was done in an ex-durante case study. The sequence of building the model
and testing the model was not done sequentially but simultaneously. However, due to this ex
durante methodology, the model was immediately improved where necessary. Moreover, the
reliability of the model would have increased when it would have been tested multiple times,
for example with an idea generation session concerning ideas for another production plant.
Additionally, although the model showed to be valid from the test of two of its elements, its
validity would have been better assessed when the whole model was tested.
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Secondly, the sample of interviewees consisted of 16 people, only three of which worked
in Plant C. Although the interviews confirmed each other, increasing the number of
interviewees could increase internal validity. Moreover, only people who are relatively high
in the organization structure were interviewed. Interviewing more people within Plant C and
people who are lower in the organization structure would have increased the external validity.
Thirdly, the benchmark analysis of 3M and DSM was performed based on scientific literature.
Although this had the advantage that the companies did not have to be visited, the information
that was derived from the literature is more limited than information from, for example,
interviews.

7.1.3. Recommendations for further research

The innovation process consists of three phases as shown in Figure 3.2: The Fuzzy Front End,
The New Product Development (NPD) phase and Commercialization. Company X has
already investigated its NPD phase and this research investigated the Fuzzy Front End. This
leaves the Commercialization phase open for research. Commercialization involves contact
with the market, which is an important source of new ideas. Moreover, this will lead to more
familiarity with the market of Company X's current activities and products. Research should
be performed how to effectively commercialize a new product within Company X.

Moreover, it would be interesting to map the Fuzzy Front End activities at Company X
again over five years, and compare it to the proposed activities in the FFE management
model. Combined with a study towards the follow-up on the generated ideas this would assess
the quality and effectiveness of the FFE management model. Additionally, it is recommended
to perform a formal idea generation which uses the whole model. Opportunities have to be
identified and analyzed, and then ideas have to be generated based on these opportunities. The
selected top of these ideas should enter the funnel model.

Besides these recommendations for practical research, also some theoretical
recommendations can be derived. The concept of open innovation is relatively new in the
Innovation Management literature. To the knowledge of the author, no literature is available
which combines the Fuzzy Front End of Innovation with the paradigm of open innovation.
None of the models as found in the literature was specifically built within the paradigm of
open innovation. The model that was built for this thesis satisfied all the construction
principles that were derived from the literature. However, the scientific rigour of this model
should be researched in other organizations. Moreover, it is very interesting to study the effect
of implementing a formal FFE management model on a company's innovativeness, for
example by a longitudinal research in different organizations.

7.2. Company X

7.2. 1. Conclusions
The assignment for this study was to find a way to generate a sustainable flow of new ideas
into Company X's funnel model as represented in the PMS document. It was a personal
demand from the researcher that the proposed solution not only would have a strong
theoretical foundation, but also would be easily and quickly implemented.

Ideas: From the brainstorm session, it showed that numerous ideas for New Business
Development are floating around. However, Company X has no formal structure in place for
storing and analyzing ideas. People currently do not know where they can store their ideas,
and in which format it needs to be stored. Therefore, Company X has problems with gathering
the ideas that potentially exist in the organization. The field study showed that Company X
employees state that they are likely to come up with new ideas outside Company X, at
congresses, fairs, seminars and the like. However, although the historical overview of three
recent innovations showed that the ideas all come from outside Company X, only one of these
ideas was generated at a congress.
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Communication: From the field study it showed that different departments within
Company X have a low level of communication. Whereas on the management level there are
regular inter-department meetings, one functional level lower there are none. Improving the
inter-department communication will lead to a better understanding of activities Company X
is working on. Moreover, the communication of the innovation strategy can also be improved.
Whereas again on a management level this strategy is clear, in lower levels it is less clear.
Especially researchers and process technicians have difficulties determining in which
direction Company X wants to go with its technology, products and knowledge.

Employees are likely to work for Company X for a long time, and often undergo job
rotations between the plants. This means that the knowledge of these people keeps rotating
throughout the organization. This knowledge could be much more accessible when different
functions between different departments share their knowledge more consistently.

Innovation management: Company X has spent too much time on less promising
developments in the past. In the Innovation 1 project, the no-go decision was taken too late.
This resulted in disappointment at the researchers who believed they did a good job, and cost
a lot of time and money. Company X has translated the open innovation funnel model into a
practical PMS document with stringent requirements for each stage-gate change in order to
prevent for this in the future. However, Company X employees have no insight in how these
stage-gate decisions are made, and they still have the feeling that unpromising projects could
be killed sooner. Company X's particular innovative strength is developing new products.
However, Company X currently has problems with the other two areas of product innovation
as described by Koen (2002), namely the Fuzzy Front End and commercialization.

Fuzzy Front End management model: The FFE management model by Koen et al
(2002) was evaluated as the best model as found in the literature based on theoretical
construction principles. However, this model had some limitations and was quite generic, and
was therefore modified in order to better satisfY the construction principles as derived form
the literature. A test showed that the model fits the situation of Company X quite well. Based
on the test, a distinction between short-term idea generation and long-term idea generation
was made. The selection of ideas with a focus on rapid development also required a
qualitative analysis, whereas the long-term development only required quantitative
development.

External and open mindset: Company X claims to have adopted an open innovation
funnel model. The results of this research indicated that Company X has started to look
outside its own site. However, it is currently struggling with its confidentiality and secrecy.
On the one hand, it wants to obtain as much information from outside Company X as
possible, while on the other hand it does not want to give any information about its activities
away. While the author worked as an apprentice in the New Business Development
department, it was often discussed what was allowed to state to external parties and what not.
Moreover, Company X wants to have a Non Disclosure Agreement with all partners it does
business with.

Brand image: Company X has the brand image of being a solid producer of photographic
products whereas this image is aged. Therefore, it might find partners easier when it is more
open about its activities, without giving away its core competencies and technological
discoveries.

Innovative culture: The benchmark with 3M and DSM showed that an innovative
culture is also a very important construction principle. Company X from way back has a focus
on efficiency, speed-up and cost-down instead of a focus on innovation. Although the
organization structure of Company X has changed tremendously over the last few years, it
still has to cope with the inheritance of being a production location. It lacks a marketing and
sales organization and its culture is not very innovative.
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