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Abstract

In this master thesis, an integrated conceptual model regarding the antecedents of
ambidextrous organization is developed. The model consists of three different
categories of antecedents: organizational architecture factors, human factors and
process factors. Furthermore, this conceptual model is given its first practical
application in an empirical context. A case study is conducted at Philips Medical
Systems and Philips Research. The model was used to analyze the collective
innovation process between these two organizations. Besides providing new scientific
insights in the concept of innovation, the model also pointed out practical points of
improvement for the Philips organization.

Subject headings: innovation process, ambidextrous organization, radical innovation
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"As the births ofliving creatures, at first, are ill-shapen: so are all Innovations, which
are the births oftime"

Sir Francis Bacon (1561-1626), British scientist, philosopher and politician
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Management summary

Introduction

In the high tech markets companies face today, the ability to innovate is very
important. In the last decade, the scientific attention for innovation management has
steadily increased. The concept of innovation can be divided into radical and
incremental innovation. Both concepts are very important for long- and short-term
company success and survival. But these two concepts require a fundamentally
different organizational architecture. An organization that is able to be successful with
respect to incremental innovation efforts as well as with respect to radical innovation
efforts, is called an ambidextrous organization.

Problem statement

The ambidexterity issue plays an important role within the Philips organization. Most
fundamental research is initiated and funded by Research. However, as fundamental
research evolves more and more into product development and becomes more market
focused, the funding must be obtained from the product divisions, and more
specifically in the PMS-Research case, from the individual PMS businesses. In the
PMS-Research case, it can be stated that most radical innovation efforts are conducted
and funded by Research, while most incremental innovation efforts are conducted and
funded by PMS. In practice, it turns out to be very problematic for the individual PMS
businesses to adopt and invest in radical innovation projects. These businesses, which
perform the role of profit center for PMS, find it very hard to deploy the
ambidexterity concept. They tend to concentrate and focus on low risk incremental
efforts, thereby neglecting radical innovation projects. In the current organization, it is
much easier to obtain and justify funds for incremental innovation projects, than for
radical innovation projects. Therefore, it is felt that the innovation potential that is
available within the Philips organization of Research seems not to be optimally
utilized by PMS. The leverage of innovation potential (with respect to the investments
made) into the market is low. From this problem statement, the following pragmatic
research question can be deduced:

"How can the interaction process between PMS and Research be improved, in order
to increase the number ofradical innovations reaching the market via PMS? "

Theoretical model

In order to answer the research question, it was decided to construct an overarching
model, consisting of a number of different antecedents of ambidexterity. These
concepts can be subdivided into three main categories: variables regarding the
organizational architecture, variables regarding the human factors involved in the
innovation process, and variables regarding the decision making part of the innovation
process.
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Organizational architecture

This category of antecedents includes the concept of organizational form: how do you
design the organization in order to be able to successfully combine radical and
incremental innovation efforts? The second concept in this category is the level of
formalization: to which extent do formal rules and procedures play an important role
in the organization? The final concept in this category is centralization: how are the
decision making responsibilities distributed through the organization?

Human factors

In this category, four concepts regarding the individual human factors influencing the
decision making part of the innovation process and the ambidexterity concept are
discussed. The first concept is the level of professionalization within the organization.
This concept looks how well organizational members are exposed to the latest
scientific developments. The second concept is board composition. This concept looks
at the influence of different scientific and/or business backgrounds of the people
involved in the decision making process on the ambidexterity level of an organization.
The third concept is connectedness, which looks at the existing social relationships
within different business units. The final concept is trust, which analyses the ability of
members of organizational sub-departments to rely on members of other sub
departments.

Process factors

In this category, the influence of three characteristics of the innovation process itself
on ambidexterity levels is discussed. First, the decision criteria used in the innovation
process to rank all the different innovation projects are analyzed. The second concept
is the resource allocation process. This concept looks at the way in which the
available resources in the organization are distributed over the different innovation
projects. The final concept that is taken into account is the role of the senior
management. What stance towards innovation does the senior management take, and
what is its subsequent role in the innovation process?

Methodology

A number of concepts under focus in this study are investigated using qualitative
techniques like in-depth interviewing and the reviewing of documentation. This
concerns concepts which must be analyzed at company level.
Other concepts, which can be analyzed on business group level, are more suitable for
a survey. As the evaluation of these concepts might differ significantly among the
individuals that are asked to give their opinion, it was decided to collect the opinions
of as many individuals as possible. Therefore, a questionnaire was created which
could be sent to a large sample, consisting of representatives of both PMS and
Research. For the concepts included in the survey, it was decided to aggregate the
data on PMS business group level. Unfortunately, the sample of respondents was too
small to conduct quantitative statistical analyses. However, looking from a more
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qualitative perspective there are still interesting results to be found in the data set,
leading to valuable insights in the concept of ambidexterity.

Results and practical recommendations

The added scientific value of this thesis is the construction of an integrated model for
the antecedents of ambidexterity. The first practical application of the model in the
PMS-Research case increased our scientific insights in the concepts of ambidexterity
considerably. Furthermore, these scientific results can be translated into practical
points of improvement for both PMS and Research. Below, a number of measures are
proposed, which will increase ambidexterity levels in the Philips organization and
subsequently the number of radical innovations reaching the market.

• Expose people to new technologies. Professionalization was found to be an
important factor influencing people's stance towards radical innovation. Currently,
the innovations published in scientific journals and presented on conferences
primarily reach the scientists of Research. If you are also able to expose the more
business oriented PMS representatives to these latest developments, it may very
well result in an increased enthusiasm for radical innovation from the business end
of the Philips organization. A practical method to achieve this would be the
inclusion of a short summary of the latest scientific developments in newsletters of
PMS. This overview must be presented in such a way that it is not only appealing
to scientists, but also to more business-oriented people.

• Involve cosmopolitans in the decision making process. If you look at the current
situation from a very black-and-with perspective, it can be the argued that in the
decision making part of the innovation process, you have the 'business people' of
PMS on one side, and the 'scientists' of Research on the other side. If you are able
to have people with experience in business as well as science present on both sides,
this could greatly enhance the quality of the decision making process. These
cosmopolitans, through their experience, are better able to understand the other
party's concerns and doubts, and are better able to address them. This will result in
a much more radical innovation-friendly climate. In practice, this measure
translates into frequent job rotations of the persons involved in the innovation
process.

• Ensure there is sufficient trust. Radical innovation efforts are surrounded by a lot
of risk and uncertainty. In this risky situation PMS and Research have to negotiate
with each other regarding the project portfolio. If there is a lack trust between PMS
and Research, this will result in an unwillingness from both parties to take any risk.
As a result of this, investments will be made mainly in low-risk incremental
innovation projects. A certain amount of trust between PMS and Research is a
perquisite for the successful transfer of radical innovation projects. The exchange
of employees between the two departments could be a very fruitful manner to
ensure there is sufficient trust between the departments.

• Extension ofthe assessment tool pes 5. An important factor that is not specifically
covered in the project assessment tool PCS 5 is the track record of the lead scientist
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of a project. In practice, factors like these are intuitively taken into account:
businesses are more willing to fund a risky project that is promoted by a successful
scientist with an outstanding reputation, than a project that is promoted by a rookie.
If this factor is explicitly included in the PCS5 assessment tool it will get closer to
the 'gut feeling' of the people who should use this tool. This increased
correspondence with people's gut feeling will lead to an increase in confidence in
the PCS5 assessment tool. As a result, the use rates of the tool will go up
significantly. If the use rates of the tool increase, its role in the portfolio decision
process will become more prominent. In the end, all this will result in better
portfolio decisions. This means that with regard to the portfolio of research
projects of PMS, a better balance will be achieved between radical and incremental
projects.

• Redesign the current resource allocation process. Currently, the resource
allocation process at PMS applies a bottom-up approach. In order to guarantee
sufficient funding for radical innovation projects, this should be changed in a
mixed top-down, bottom-up approach. This would mean the (re)introduction of
different strategic 'buckets' of resources for radical and incremental innovations.
Previous attempts to implement the strategic bucket concept at PMS failed because
most businesses only filled the incremental bucket, leaving the radical bucket for
the CTa office to fill up. Therefore, the strategic bucket concept should not be
applied at PMS level, but at PMS business level. This way, each business is forced
to fill its own incremental and radical bucket.

Another problem regarding resource allocation is the fact that the research budget
largely depends on a business' own financial performance. This means that mature
successful businesses (who do not need large research investments anymore) have
funds to spare, while other younger businesses (who need large investments, while
having made little or no profit yet) do not have enough funds. A possible solution
would be to design a system in which the mature businesses are able (and perhaps
encouraged) to invest their 'redundant' funds in technology projects which are of
great interest to other businesses. This could be done by means of a loan or taking
a (minority) share in the new business. Another option would be to impose a
'radical innovation tax' upon the rich mature businesses. The proceeds of this
radical innovation tax can be utilized to fund radical innovation projects for the
younger businesses.

• A more active stance towards radical innovation. In order to cash in on the
available research potential in the organization and to increase the radical
innovation success at PMS, a more active stance of the senior management towards
this subject is needed. They must actively advocate the in-house development of
radical new technologies. Clear (perhaps coercive) measures, as described before,
are needed to ensure radical innovation projects are not overpowered by their
incremental siblings. The senior management must actively stress the need for
radical innovation, and clearly communicate with which measures the company is
going to encourage these radical innovation projects.
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1. Introduction

This first chapter forms the introduction to my master thesis. The focal point of this
thesis is innovation. In the high tech markets companies face today, it is not enough to
excel at operational excellence. Companies have to constantly innovate in order to
survive and be successful in the long run. In the last decade, the scientific attention for
innovation management has steadily increased, resulting in a large amount of
conceptual research. In this thesis a conceptual framework is constructed, which
consists of antecedents of both incremental and radical innovation. This framework is
empirically tested in a case study, conducted at Philips Medical Systems (PMS) and
Philips Research. In the remainder of this chapter, the concept of innovation is further
introduced.

1.1 Innovation in established high-tech organizations

In today's business world, the development of new products and processes has
become the focal point of attention for many companies. Shrinking product life
cycles, increasing international competition, rapidly changing technologies and
customers demanding high variety options are important forces driving the new
product development process. Mohr et al. (2005) have created a continuum, ranging
from radical, more breakthrough developments on the one hand to more incremental
and modest innovations on the other. As can be seen in figure 1, each sort has its own
characteristics.

Incremental Radical

.. .. -• " HI
aRd.,

• Extension of existing product or process • New technology creates new market
• Product characteristics well defined • R&D invention in the lab
• Competitive advantage on low cost • Superior functional performance over
production 'old' technology
• Often developed in response to specific • Specific market opportunity or need of
market need only secondary concern
• Demand side market • Supply side market
• Customer pull • Technology push

Figure 1: a continuum of innovations (Mohr et al 2005)

Many authors (e.g. Christensen and Bower 1996, Cooper 2006) have stressed the
importance of radical product innovation for long term success and company survival.
Chandy and Tellis (1998) define radical product innovation as:

The propensity of a firm to introduce new products that incorporate substantially
different technology from existing products and can fulfill key customer needs better
than existing products.
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Managing radical product innovation has proven to be a difficult task. Christensen
and Bower (1996) point to the failure of many leading firms regarding this task.
Chandy and Tellis (1998) found that the willingness of a company to cannibalize their
own investments is a key variable regarding radical product innovation success.
Willingness to cannibalize refers to the extent to which a firm is prepared to reduce
the actual or potential value of its current investments. However, in today's market
place, speed and reduced cycle times and customer demands are also very important.
In this fast environment, companies cannot afford to focus completely on the long
term, only concentrating on radical innovation. Short term success is vital to gain the
funds for long-term investments and survival. To be successful in the short run,
companies must bring their products to the market quickly.

This issue of companies being compelled to be successful both in the short and in the
long run is known in the field of innovation as the ambidexterity issue. This problem
was formulated by Tushman and O'Reilly (1996). An ambidextrous organization is an
organization in which not only incremental change can be successfully implemented,
but also radical change. Incremental change is the result of exploitative research
efforts, while radical changes result from explorative research efforts.

In practice it turns out to be very difficult to achieve both forms of innovation
successfully. In many cases a company's current success results in conservatism and
inertia: managers do not want to cannibalize their own businesses, and fail to
recognize periods of revolutionary change and important radical innovations. Looking
from the perspective of classical organization science, radical and incremental
innovation efforts need fundamentally different organizational architectures: the first
thrives in a more organic organization, while the latter needs a more mechanistic
organization (Hatch 1997).

The conceptual research on the ambidexterity concept is quite extensive. The concept
was created by Tushman and O'Reilly in their 1996 paper. They pointed out a number
of architectural commonalities between organizations that were both successful at
exploring and exploiting. Factors like autonomy of business units and technology or
customer based decision making were identified as important. The successful
ambidextrous organization relies on strong social controls and a strong corporate
culture.

The next large step in the development of the ambidexterity concept came in 2004,
when Gibson and Birkinshaw introduced the concept of contextual ambidexterity.
These authors view exploratory and exploitative research efforts as a separate, but
interrelated, non substitutable element. In their view, contextual ambidexterity is a
meta-level capacity, which penetrates all levels and functions of a business unit.

In this thesis, a number of antecedents of ambidextrous organization found in
different scientific articles are integrated in a conceptual model. This model is used to
analyze the PMS-Research case. However, it also works the other way around: the
empirical case study is used for verifying the model.

2



2. Problem statement and research questions

An important part of my master thesis project is a case study which I have conducted
at Philips. More specifically, this case study focuses upon the interactions regarding
the decision making part of the innovation process between two different
organizations within the Philips organization: Philips Medical Systems (PMS) and
Research. In this chapter, these two organizational subunits will be briefly introduced.
Furthermore, the problem statement of the PMS-Research case will be formulated.
The case context and problem statement are based on a number of interviews with
senior representatives of both PMS and Research. This problem statement will be
further operationalized by deriving a number of research questions from it. These
research questions form the basis of the research model which will be described in the
next chapter.

2. 1 The context of the PMS - Research case

In this section, both PMS and Philips Research will be briefly introduced, which will
result in an outline of the business context in which the PMS-Research case must be
viewed.

Philips Medical Systems

Philips Medical Systems (PMS) is one of four product divisions of Philips (the three
others being Domestic Appliance & Personal Care, Consumer Electronics, and
Lighting). PMS's primary focus is to provide both patients and healthcare
professionals with innovative healthcare solutions. Philips Medical Systems is a
global leader in diagnostic imaging systems, healthcare information technology
solutions, and patient monitoring and cardiac devices. The product division aims to
improve access to healthcare with products and services at every stage of care. PMS
currently employs 33,000 employees, distributed among more than 20 development
and manufacturing sites, located in five different countries. The main headquarters are
currently located in Best (the Netherlands) and Andover, Massachusetts (USA).

The worldwide market for medical systems is estimated to have grown by 5% in
2006. It is estimated that in the long term, market growth will be 4%. This growth is
mainly driven by a growing and longer-living world population. PMS targets growth
that is slightly higher than the market growth. Furthermore, the EBIT margin must be
increased with 1-2% over the next few years. This must be realized by further supply
chain integration, lower IT operating costs, a stronger focus on profitable growth,
together with a strong cost control across all businesses. Furthermore, PMS aims to
maintain its high level of product innovation and strengthen its sales and distribution
channels, particularly in North America, Europe, Japan and. China. The USA is
currently the largest health market in the world, representing 50% of the global
market. Japan and Germany are the second and third-largest market respectively.

3

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Furthermore, PMS is anticipating a rapidly growing Chinese healthcare market, which
will be the second-largest market by the end of the decade.

For the year 2006, PMS has achieved a strong sales growth of 7%. The largest growth
was achieved by Imaging Systems and Healthcare Informatics. EBIT increased from €
679 million in 2005 to € 795 million in 2006. The EBIT margin of 11.8% represents
an improvement of 1.1 percentage point compared to 2005. For the year 2007, PMS
expects an EBIT Margin of approximately 12.0%.

The strategy and objectives for the foreseeable future include a growth that is faster
than the market and a focus on emerging markets. This objective should be met using
a number of different strategies:

• By acquiring promising innovative companies in the field of interest of PMS.
• By establishing and maintaining important alliances and partnerships with other

parties (e.g. universities, hospitals and other companies).
• By maintaining a high innovation rate within the Philips organization.

Especially for the last point, the preservation of a high innovation rate within the
organization, an important role is reserved for the other organizational subunit which
plays an important role in this case study: Philips Research.

Philips Research

The research department of Philips is one of the largest private research organizations
in the world. Research currently employs a staff of approximately 1,800, distributed
over laboratories in six different countries (the Netherlands, Germany, the UK, India,
the USA, and China). Philips Research is part of Philips Corporate Technologies. The
annual budget of Research comprises about 1% of the total sales of Philips
(approximately € 27 billion in 2006). Approximately two-thirds of the research work
is contract research. This means that these projects are contractual agreed upon with
and paid for by the Product Divisions. The remaining third of research work is
company research: these projects are of a more radical and fundamental nature.
Company research is not funded by individual businesses or Product Divisions, but by
the Philips Corporation as a whole.

At research, scientists from a wide range of disciplines, from electrical engineering
and physics to chemistry, mathematics, mechanics, information technology and
software, work in close proximity, influencing and broadening each other's views. As
a result of this, Philips Research reaps the benefits of synergy and cross-fertilization
of ideas.

The research programme at Philips consists of three different sub-programs:

• Healthcare & Wellness: based on years of experience in hospital based care, this
research program explores solutions for the entire care cycle. The aim is to
integrate preventive healthcare measures with self-care and clinical care

• Lifestyle: This research program develops solutions that can help people achieve a
comfortable balance between wellness and work, leisure and pleasure. The main

4



target is to develop technologies that optimize people's daily experiences and look
their best, with minimal effort.

• Technology: This research program facilitates fundamental technological
breakthrough innovations. It tries to develop technologies that are truly
differentiating, which will allow maximum design flexibilities. This flexibility will
result in superior products developed in the other research programs.

For the PMS-Research case, the Healthcare & Wellness research program will be the
focal point. The healthcare program is split up in a number of focal areas, which in
tum have been divided in a number of research domains. These research domains all
conduct a number of research projects in their specific domain.

Interaction Process

In practice, fundamental research is conducted by Research and funded by Philips
Corporate Research. However, as fundamental research evolves more and more into
product development and becomes more market focused, the funding must be
obtained from the product divisions, and more specifically in the PMS-Research case,
from the individual PMS businesses. This results in a yearly cycle in which PMS and
Research negotiate the content and funding of the research project portfolio. This is a
very elaborate and complex process, which requires strategic inputs from both the
senior management of PMS and Research. This process involves a number of
deliberation and decision making meetings, with different representatives of both
Research and PMS. It covers issues on the strategic, the tactical as well as the
operational level. This interaction process between PMS and Research will be
extensively covered in the results section of this thesis.

2.2 Problem statement

Since the tum of the century, Philips has been embracing the concept of open
innovation (Chesbrough 2003). The central idea behind this concept is that in the
current business environment, a company cannot afford it anymore to rely completely
on their own, in-house research. The world has seen major advances in electronic
communication (e.g. the internet), which have made transfer and diffusion of
information so easy, that it is almost impossible to prevent it. This development has
severely eroded one of the pillars under the traditional closed innovation paradigm,
namely that the innovation process should be secret and controlled, so that the
competition cannot profit from it.

The open innovation paradigm states that firms can no longer stop information
transfer and diffusion. Instead, they should find a way to take advantage of this
development. A company should closely monitor outside developments and acquire
inventions made by other parties, when necessary. This acquisition of knowledge can
take a number of different forms (i.e. licensing, a joint venture, minority participation,
merger I acquisition). In addition to this, internal inventions which have no direct
linkage to a company's strategy, should be taken outside the company in order to be

5
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Figure 2: the concept of open innovation (Chesbrough 2003)

successful (e.g. through licensing, a joint venture, or a spin-off company). The
concept of open innovation is depicted in figure 2 below.

In line with the open innovation paradigm, the Philips product divisions are no longer
the only customers of Research. Research can also carry out research projects for
external companies, or develop technologies that result in new spin-off companies. In
this era of open innovation, the Research of department of Philips conducts many
fundamental research projects, resulting in radical new technologies and innovations.
The next step of such a radical innovation can be different: the research project can be
transferred to an existing product division of Philips, it can be transferred to another
company (i.e. by selling or licensing etc.), or it can be the beginning of a new spin-off
company.

New Market

o
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Research
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One of the most important consequences of the application of the open innovation
concept has been the realization of the High-Tech Campus, which is located in
Eindhoven. Philips has played a crucial role in the realization of this project. A
significant part of Philips' research activities is located on the High Tech Campus.
Besides accommodating a large number of other established high tech organizations,
the High Tech Campus provides infrastructure and facilities for start-up companies.
By means of knowledge and experience sharing with top companies and scientists,
Philips is able to closely monitor the latest scientific developments. From the
perspective of Philips, the High Tech Campus is the perfect location both for spin-off
companies to start new business, and the discovery of promising (external)
innovations.
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PMS, like many large incumbent firms (i.e. Hill and RothaermeI2003), seems to have
a problem with radical, break-away innovation. Although sufficient research potential
is available in the company (looking at the investments Philips makes in its research
department), it turns out to be very problematic for the individual businesses to adopt
and invest in radical innovation projects. These businesses, which perform the role of
profit center for PMS, find it very hard to deploy the ambidexterity concept. They
tend to concentrate and focus on low risk incremental efforts, thereby neglecting
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Figure 3: the PMS-Research problem from an open innovation perspective

Initial interviews with representatives of the eTa office of PMS revealed that there
was a suspicion that in the case of PMS a significant number of radical innovations
projects, which are perfectly in line with the organization's strategy, and are vital for
long term success and survival, do not end up at this product division. Instead, these
projects are licensed to other parties or completely spun-out of the company.
However, after a number of years, it turns out that in a significant number of cases,
PMS needs the technologies which were first rejected and spun-out of the
organization. The end result is that PMS has to buy back these innovative
technologies for high, market-based fees. The current process-O, that is the call for
research-proposals and their subsequent evaluation, which is used at PMS, does not
use portfolio reasoning. As a result of this, the innovation portfolio of PMS mainly
consists of incremental projects, while many radical innovation projects do not get
picked up by PMS. There seems to exist a negative prejudice regarding radical
innovation at PMS. This leads to a reduced number of radical innovations reaching
the market, and expensive buy-backs of spin-out companies. Looking from the open
innovation perspective, this problem is depicted in figure 3.
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radical innovation projects. In the current organization, it is much easier to obtain and
justify funds for incremental innovation projects, than for radical innovation projects.

From this description, the following problem statement can be derived:

The innovation potential that is available within the Philips organization of Research
seems not to be optimally utilized by PMS. The leverage of innovation potential (with
respect to the investments made) into the market is low.

2.3 Research questions

The cause for this investigation was the pragmatic problem formulated in the previous
section. In line with this problem statement, the following pragmatic research
question can be formulated:

"How can the interaction process between PMS and Research be improved, in order
to increase the number ofradical innovations reaching the market via PMS? "

On a very high level, this question can be answered quite easily: the organization has
to become more ambidextrous. However, one still has to figure out how the
organization can be made more ambidextrous. The existing literature on
ambidexterity and radical innovation identifies a large number of factors which affect
a company's ability to be successful at both radical and incremental innovation. These
factors can be divided into three different categories:

• Organizational factors: this category includes factors which are related to the
organizational architecture of the company (i.e. Boer and Gertsen 2003, Janssen,
van den Bosch and Volberda 2006, Cardinal 2001). Often, this concerns concepts
from the classical organization science.

• Human factors: this category includes concepts regarding the individual
characteristics of persons involved in the decision making part of the innovation
process (i.e. Robeson and O'Connor 2007, Cardinal 2001).

• Process factors: this category includes factors which describe characteristics of the
decision making part of the innovation process itself (He and Wong 2004, Cooper
2006, Smith and Tushman 2005).

This categorization will also be used in the conceptual model that will be presented in
the next chapter. The research question that I have proposed, can therefore be
subdivided into three scientific sub questions, and one more pragmatic question:

1. Which organizational factors influence ambidexterity in a positive or negative
way, in the case ofthe PMS-Research interaction process?

2. Which human factors influence ambidexterity in a positive or negative way in,
the case ofthe PMS-Research interaction process?

8



3. Which process factors influence ambidexterity in a positive or negative way in
the case ofthe PMS-Research interaction process?

4. Which practical recommendations can be made to PMS and/or Research, with
regard to organizational, human, andprocess factors?

9
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3. Theory and research model

In this section, the existing theory regarding ambidexterity and radical innovation will
be summarized. This theory will be used to construct a research model regarding the
ambidextrous organization.

An ambidextrous organization is able to be successful at both exploratory and
exploitative efforts. In other words, the organization is suited to develop incremental
innovations, while it is also able to develop radical innovations in order to ensure
long-term success (Tushman and O'Reilly 1996, Boer and Gertsen 2003). The
purpose of this conceptual model is to analyze the PMS-Research case in a structural
way, from a scientific perspective. It is hoped that this analysis results in practical
measures to improve the interaction process between PMS and Research, which
ultimately lead to an increased number of radical innovations reaching the market.

This conceptual model combines a number of concepts obtained from scientific
literature. These concepts can be subdivided into three main categories: variables
regarding the organizational architecture, variables regarding the human factors
involved, and variables regarding the decision making part of the innovation process.

3. 1 Ambidexterity

In this model, the ambidexterity concept is the dependant variable. Ambidexterity is
an organization's ability to be both successful at incremental and radical innovation
efforts (Tushman and O'Reilly 1996). However, the conceptualization of
ambidextrous performance is quite troublesome. According to Robeson and O'Connor
(2007), the most logical measure would be financial success. The problem is that the
assessment of financial performance requires long time horizons, and is fraught with
high levels of risk and uncertainty. Robeson and O'Connor suggest using self
assessment as interim success indicator for ambidextrous performance. The scales
developed by Lubatkin, Simsek, Ling and Veiga (2006) can be used for calculating an
ambidexterity score. The measure consists of 12 items (see appendix A), in which the
respondents are asked to assess their organization's focus. Half of the items describe
exploitative efforts (i.e. incremental innovation), while the other half describes
explorative efforts (i.e. radical innovation). In their final statistical analyses, Lubatkin
et al (2006) concluded that ambidexterity as antecedent of organizational
performance, could best be defined as the sum of the 12 measurement items. This
means that ambidexterity is equal to the sum of the incremental innovation score and
the radical innovation score.

In the PMS-Research case, the measurement items of Lubatkin et al (2006) will be
used to calculate an ambidexterity score for the different BG's / BU's.

Furthermore, a data file containing the entire research portfolio of PMS for 2006 was
available. In this file, the individual projects are categorized according to radicalness
of innovation (i.e. cost innovation, feature innovation, market innovation, and break-
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3.2.1 Organizational Form
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Figure 4: The relationship between exploration and exploitation
needs and form of organization (Boer and Gertsen 2001)

The differences in ambidexterity scores among BG' / BD's, together with differences
regarding the concepts included in the conceptual model of ambidexterity, can
provide valuable insights in the antecedents of ambidexterity.

3.2 Organizational Architecture

away innovation). The proportion of FTE's spent on radical innovation (i.e. break
away innovation) compared to the spending on other, more incremental projects, is
another measure that will be used to operationalize ambidexterity. In a more
ambidextrous organization, the percentages would be more equal than in a less
ambidextrous organization. In the latter case, the spending on incremental innovation
would most probably outweigh the spending on radical innovation.

In this section, three concepts regarding organizational architecture are discussed: the
organizational form, formalization, and centralization of the organization.

Boer and Gertsen (2003) have developed a framework depicting the different
organizational forms that are required in the case of different exploratory and
exploitive needs (see figure 4).
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In the case of a low level of both exploration and exploitation, the organizations are
called 'reactors' (Miles and Snow, 1978). Reactors do not use a stable and consistent
pattern of actions to deal with changes in their environment. The reactor lacks a set of
consistent response mechanisms that it can use to adjust to environmental changes. As
a result, a reactor will not flourish in the case of both explorative and exploitative
efforts.

In the case of either an explorative or an exploitative focus, the organization will
adapt to a more organic or mechanistic form respectively.

In the case of a high level of both exploration and exploitation, organizations must
adopt either a binary or a dual structure. Both dual and binary organizations are able
to combine exploitative and explorative efforts. The difference between a binary
organization and a dual organization is the way in which they balance their demands
for exploitation and exploration. The first does this in an orthogonal way, while the
latter uses a synergistic strategy:

Binary organization: an orthogonal strategy in this context means that a binary
company can switch between more organic and mechanistic modes. The two different
modes cannot coexist in the same time at the same place. In most cases, time is used
as a separator between the two modes. A good example is the structural ambidextrous
organization, as it is described by Tushman and O'Reilly (1996), which can behave
organically when the time is right for the initiation of new ideas and mechanistically
when the time has come to implement and use these ideas. However, switching
between the modes takes time. In practice, a lot of organizations do not use time as a
separator, but they rely on 'spatial separation (Boer and Gertsen 2003, Tushman et al
2004). These organizations have co-existing subsystems of operational efficiency and
strategic flexibility operating at the same time, but in different places (e.g. different
business units, research departments, and / or development projects). In the work of
Tushman et al (2004), this organizational form is referred to as (structural)
ambidexterity. The ambidextrous organization consists of multiple integrated
architectures which are themselves inconsistent with each other: on one side there are
the exploitative subunits, which aim at efficiency. On the other hand there are the
explorative subunits, aiming to explore and improvise. These contrasting subunits
have very limited structural linkages. The only strategic linkage is achieved through
senior team behaviors and strategic framing.

Dual organization: this organization is able to combine the two modes
simultaneously, resulting in synergetic effects: the effect of the combination of the
two modes is higher than the effect of the two modes individually. Gibson and
Birkinshaw (2004) have baptized this concept contextual ambidexterity. This concept
does not try to achieve ambidexterity by applying structural, task, or temporal
separation. In contrast with this, the authors advocate the creation of a business unit
context that encourages individuals to make their own judgments on how to divide
their time between the conflicting demands of exploration and exploitation. Gibson
and Birkinshaw view contextual ambidexterity as a meta-level capacity that penetrates
all functions and levels within a business unit. Contextual ambidexterity is a
multidimensional construct, with explorative and exploitative actions both
constituting a separate, but interrelated, non substitutable element. According to the
authors, this concept is far more sustainable in a dynamic environment than structural
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separation, because it facilitates the adaptation of an entire business unit, and not just
the separate functions or units normally involved in new product development.

The framework developed by Boer and Gertsen (2003), will be used to analyze the
current situation in the PMS-Research case. Furthermore, the desired situation will be
pointed out using the same framework. It is hypothesized that a dual organization,
adapting the contextual ambidexterity concept of Gibson and Birkinshaw (2004),
results in the most successful combination of explorative and exploitative research
efforts.

3.2.2 Formalization

Formalization is the degree to which rules, procedures, instructions and
communications are formalized or written down, and the strictness of the application
of them in the organization (Cardinal 2001, Jansen, Van den Bosch and Volberda
2006). Generally, it is hypothesized that formalization has a positive effect on
incremental innovation, because it helps making knowledge and skills explicit,
accelerating the diffusion of best practices (Cardinal 2001, Jansen, Van den Bosch
and Volberda 2006). Furthermore, theory suggests that formalization has a
detrimental effect on radical innovation (Cardinal 2001, Jansen, Vanden Bosch and
Volberda 2006, Gibson and Birkinshaw 2004). The main reasoning behind this
hypothesis is that formalization hinders complex problem solving, which is very
important for radical innovation, by only using existing information and thwarting
variation seeking behavior. However, empirical evidence indicated that this
relationship was either not significant (Vanden Bosch and Volberda 2006) or the
opposite of the hypothesis (Cardinal 2001).

The concept of formalization will be operationalized using the questionnaire
developed by Deshpande and Zaltman (1982). This measurement scale is widely used
in empirical studies regarding formalization (e.g. Jansen, Van den Bosch and
Volberda (2006), Jaworski and Kohli (1993)). The different measurement items can
be found in appendix B.

3.2.3 Centralization

Centralization is the process by which the decision making activities become
concentrated within a particular location and/or group. As a result of this, channels of
communication will be narrowed. If the information flow follows such strict and rigid
channels of communication, the probability for a radical project to be vetoed will
increase significantly, because it does not 'fit' the status quo (Cardinal 2001). The
general hypothesis says that centralization has a detrimental effect on radical
innovation (Cardinal 2001, Boer and Gertsen 2003, Jansen, Van den Bosch and
Volberda 2006). All found empirical evidence for the hypothesis, except Cardinal
(2001), who found evidence for an opposite relationship.

The concept of centralization can be operationalized using the 5 item measurement
scale developed by Hage and Aiken (1967). This measurement scale has been

13

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

thoroughly validated and is widely used in empirical studies regarding centralization
(e.g. Jansen, Van den Bosch and Volberda (2006), Deshpande and Zaltman (1982».
The different measurement items can be found in appendix C.

3.3 Human Factors

In this section, four concepts regarding the individual human factors influencing the
decision making part of the innovation process and the ambidexterity concept are
discussed. These four concepts will be investigated at the level of the decision making
group (e.g. research sounding boards, technology summit etc). The decision making
group is responsible for translating top management's strategy into practice with
regard to innovation, research, and development. The four concepts taken into
perspective are: professionalization, board composition / diversity, connectedness,
and trust.

3.3.1 Professionalization

The level of professionalization indicates how well the innovation board stays in
contact with the latest scientific developments. This concept affects the exposure to,
and acquisition of new scientific knowledge. Scientific professionalization means
staying up-to-date with the current scientific developments by reading key scientific
journals, attending professionals meetings and conferences, and obtaining additional
training and education (Cardinal 2001). Professionalization exposes R&D
professionals to new technologies, and serves as a valuable link to the scientific
network, which is a very important resource for (radical) innovative capabilities.
Cardinal (2001) hypothesized that professionalism is positively related to both radical
and incremental innovation. Empirical evidence that supports this hypothesis was
found.

Professionalization can be operationalized by using the interview questions deployed
by Cardinal (2001). She used a scale consisting of six items for measuring
professionalization. This measurement can be found in appendix D.

3.3.2 Board Composition

The availability of multiple scientific disciplines in the innovation process can aid
R&D professionals in the development of entirely new knowledge and the expansion
of existing knowledge bases through cross-fertilization of ideas. Furthermore, because
the problem solving skills required in today's innovation process are quite diverse, the
presence of scientific personnel with different backgrounds facilitates complex
problem solving (Cardinal 2001). In line with this, Robeson and O'Connor (2007)
found that functional diversity has a positive effect on innovation success. Moreover,
this effect increases as the innovations become more radical. Robeson and O'Connor
(2007) also looked at the functional diversity at the individual level. In order to do
this, they developed the cosmopolitan concept. A cosmopolitan is someone who has
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been exposed to many facets of a business and has the wisdom to function in a
position to guide fragile early innovation efforts. Cosmopolitan board members
typically have broad experience in multiple functional areas, such as R&D, operations
or business. In organizations that are successful at both radical and incremental
innovation, a significant portion of innovation board would be described as
cosmopolitan.

Both the concepts of scientific diversity and cosmopolitanism can be operationalized
using scales which are based on the work of Cardinal (2001) and Robeson and
O'Connor (2007). These measurement items can be found in appendix E and F.

3.3.3 Connectedness

Jansen, Van Den Bosch and Volberda (2006) discovered that dense social relations
within a business unit result in a number of positive effects. They used the concept of
connectedness to tap into the social relations network. Dense social relations in a
research board result in a high level of connectedness. Connectedness was found to
have a positive significant effect on both incremental and radical innovation efforts.
As a result of this, managers should try to develop densely connected social
relationships within their business unit. This would significantly increase the
organization's ability to apply the concept of contextual ambidexterity. Furthermore,
it was found that if there is a high level of connectedness, informal coordination
becomes far more important than formal coordination. The authors found that
informal coordination mechanisms contribute to pursuing both explorative and
exploitative efforts simultaneously, and thus have a positive effect on ambidexterity.
These findings are in line with the findings of Gibson and Birkinshaw (2004).

Connectedness can be operationalized by using the measurement scale of Jaworski
and Kohli (1993). They developed a scale for measuring inter-departmental
connectedness. The measurement scale consists of seven items, which can be found in
appendix G.

3.3.4 Trust

Gibson and Birkinshaw (2004) have argued that trust is a very important building
block for the ambidextrous organization. In this context, trust is an attribute that
induces organizational members to rely on the commitments of each other. This
results in a mentality of high internal or self-monitoring among the organizational
members. In the setting of innovation and NPD, this means that trust will be
positively related with ambidexterity (Robeson and O'Connor 2007).

Rousseau, Sitkin, Burt and Camerer (1998) have defined trust as follows:

Trust is a psychological state comprising the intention to accept vulnerability based
upon positive expectations ojthe intentions or behavior ojanother.

As can be seen from this definition, the two main facets of trust are:
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1. A risk of loss
2. Dependence or reliance on another party

Trust will be measured using the Organizational Trust Inventory (OTI) (Cummings
and Bromiley 1996). This measurement scale is specifically designed for measuring
trust between different organizations or organizational sub-units. The scale measures
three different dimensions: behavioral intention, affect and cognition. The authors
have focused their efforts on the empirical validation and demonstration of the
reliability of the measurement scale. The short version of the OTI, which is used in
this thesis, can be found in appendix H.

3.4 Process factors

In this section, three concepts regarding process factors which have significant
influence on the decision making part of the innovation process are discussed. The
concepts are the applied decision criteria, the resource allocation process, and the role
of the senior management.

3.4.1 Decision criteria

A very important issue in today's business world is the prediction of future success of
a specific technology. Which radical innovations will lead to market success, and
which will fail? The identification of factors which enable an organization to assess
this a priori is very valuable. Galbraith, Ehrlich and DeNoble (2006) identified a
number of factors. First of all, organizational and technology factors such as firm size,
development stage, and the presence of strategic partnerships were found to be good
predictors of future success. Another significant factor the authors identified is expert
assessment. In this concept, experts in the field use specific criteria to score a research
project. Galbraith, Ehrlich and DeNoble (2006) found that the highest predictive value
was obtained if the expert has current scientific responsibilities: scientists are better at
assessing projects than for instance program managers and technology transfer
officers.

A lot of empirical research has been done regarding the decision criteria which are
used to analyze the attractiveness of different research projects. Cooper (2006) found
that in the case of successful ambidextrous organizations, the criteria are mainly
provided by the innovation center participants themselves. The evaluative criteria
applied should only be loosely coupled to the mainstream organization. If the criteria
of the innovation board are the same as the criteria used in business units dealing with
more operational projects, it has a detrimental effect on (radical) innovation. If the
criteria are mainly provided by the innovation center participants themselves, it leads
to a situation where among these members, there is a mentality of high internal or
self-monitoring, which strongly correlates with radical innovation success (Robeson
and O'Connor, 2007).
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Heslop, McGregor and Griffith (2001) designed a tool specifically aimed at
measuring technology readiness: the Cloverleaf Model for Technology Transfer. This
model consists of four different dimensions:

1. Technology readiness: this dimension looks at the technology itself. What
distinguishes this technology from others, what is the current situation
regarding patents and other intellectual property factors?

2. Market readiness: this dimension analyzes the marketability for immediate or
future use of the technology. Furthermore, factors such as identification and
quantification of market characteristics and benefits, and the presence of entry
barriers are taken into account.

3. Commercialization readiness: this dimension looks at the form of technology
transfer: is there a prospective licensee identified? Will a spin-off company be
developed? Also, financial aspects such as the availability of governance
funding, prototype costs, expected return on investment and net present value
are analyzed.

4. Management readiness: this dimension analyzes the profile of both the
inventor of the technology, and the organization which is going to develop it.
The inventor's previous success and the recognition he or she receives in his
or her field of research are taken into account. On the organizational side, the
availability of skilled people and management is analyzed.

The authors developed 54 assessment criteria, which represent the four before
mentioned dimensions. A large sample size of 168 representatives of technology
based organizations rated the importance of all 54 criteria. This resulted in a specific
ranking of the criteria. The most important criteria were included in the Cloverleaf
Model for technology transfer (appendix I).

It is hypothesized in this thesis that if an assessment tool that is used in practice
matches the Cloverleaf Model with respect to dimensions and decision criteria, it will
become easier to justify radical innovation investments, which will result in a better
balanced project portfolio. Following this line of reasoning, it can be stated that
compliance with the Cloverleaf Model positively influences ambidexterity scores.

3.4.2 Resource allocation

He and Wong (2004) in their empirical research found evidence that it is of the utmost
importance that senior management explicitly allocates resources to both incremental
and radical innovation. By doing this senior management can assure that one does not
outstrip the other. This is in line with the strategic bucket concept, presented by
Cooper (2006): He argues that strategic buckets are needed, in order to ensure that
sufficient resources are available for the radical innovation projects. This is a portfolio
management method that defines where management indicates the development
resources go to, broken down to, for instance, project type. In this case, it means that
the company has a special 'radical innovation bucket' for developing radical
innovation.
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Cooper, Edgett and Kleinschmidt (1998) present the Strategic Bucket Model as a top
down approach: first, top management develops a business vision and strategy. Next,
funds are set aside ('buckets' of money) for the different categories of projects. Top
management's strategy is not real until it translates into spending money on specific
projects. In short, the Strategic Buckets Model (SBM) operates in the following way:

1. A Business vision and strategy are developed
2. Decisions are made about where top management wishes to spend its R&D

budget. The specific dimensions for the SBM are determined: in this case,
innovation radicalness is a logical dimension.

3. The spending levels for the different buckets are determined: for instance, x %
of the total R&D budget is spent on incremental innovation; y % of the total
R&D budget is spent on radical innovation.

4. Projects are prioritized within the buckets, using specific scoring criteria.

The result will be two different priority lists: one for the 'incremental bucket' and one
for the 'radical bucket'. This way, radical projects do not compete with (and lose
from) incremental, low risk projects for resources, but they only compete with other
radical projects. In the end, this would result in a better balance between radical and
incremental projects in the innovation portfolio. However, a number of weaknesses
have been identified for the SBM concept:

• Strategy does not always drive the project portfolio: sometimes new projects
should create the strategy. Some radical innovation projects, which are 'off
strategy', open a whole new window of business opportunities.

• How can you divide your resources among different buckets, without first
considering the quality of the projects within each bucket?

• The SBM can lead to sub-optimization. What if the lowest scoring projects of
bucket A (which are going to be terminated) are much better than the highest
scoring projects of bucket B?

Cooper, Edgett and Kleinschmidt (1998) describe an alternative for the SBM, which
is a bottom up approach. This method implies that if the right strategic decision
criteria are included in the organization's project selection procedure, it will
automatically result in the best possible project portfolio. The inclusion of strategic
decision criteria in the project assessment tool will result in a portfolio which is both
on strategy and strategically important. This bottom-up approach deals with the
weaknesses identified for the SBM approach: it starts with the projects, and it
analyzes their relative attractiveness. Inclusion of strategic criteria should guarantee a
strategically correct project portfolio. However, by ensuring the different projects are
on strategy, only half of the strategic goal is achieved: it does not say anything about
whether the spending breakdown is in line with the strategic priorities of the
organization. All projects may be in line with the strategy, but the balance of resource
spending might be totally wrong. To solve this issue, Cooper, Edgett and
Kleinschmidt (1998) propose a third, hybrid resource allocation method, combining
the top-down SBM and the bottom-up concept.

This hybrid method consists of four steps:
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1. Top management's development of a business strategy: the mISSIOn, the
strategic arenas, the strategic priorities etc.

2. Decide on the dimension and the number of strategic buckets, and the
accompanying spending levels (top-down approach).

3. A ranking of all the available projects based on (strategic) decision criteria,
using a specific scoring model. This results in one list, prioritizing all the
available projects (bottom-up approach). Projects at the top of the list are
obvious 'go' projects, while those at the bottom are obvious kills.

4. The merging of the two methods: start at the top of the prioritization list, and
fund as much projects as the budget permits. The next step is to check the
proposed budget spending against the strategic buckets. If gaps are identified,
there are a number of options: the priority list can be reshuffled, strategic
priorities can be revisited, or the spending amounts for the individual strategic
buckets can be adjusted. In a number of iterative steps, the two methods
together will close the gap.

It is hypothesized that the use of the hybrid method will result III a higher
ambidexterity level.

3.4.3 Role of top management.

The opinion regarding the role of the senior management in the innovation process
has changed over time. Tushman and O'Reilly (1996) argued that the role of senior
management should be limited to "facilitate operations and make them go faster and
better". However, more recent literature indicates that senior management has a very
important role: they have to figure out a way to deal with strategic contradictions
(Smith and Tushman 2005). More specifically, they have to manage the strategic
contradiction between radical and incremental innovation. Smith and Tushman (2005)
found that senior management needs a specific cognitive frame, which allows them to
embrace contradiction, rather than avoid it. This capacity is facilitated by the
manager's ability to articulate and behaviorally support an overarching aspiration in
which the exploitation-exploration paradox makes sense (Tushman, Smith, Wood,
Westerman and O'Reilly, 2004). In their empirical findings they discovered that in
most successful cases, the senior manager has risen through the ranks of the
organization, giving him the political and social capital that is needed to conduct both
modes of innovation.

Robeson and O'Connor (2007) take it yet another step further: they argue that when
innovations become of a more radical nature, more senior management involvement is
needed. For incremental innovations which are very much aligned with current
markets, less explicit involvement is needed. However, if the projects are more radical
and not so much aligned with current markets, the probabilities for radical innovation
success increases when senior management involvement increases.

In this thesis, the more recent line of thinking regarding senior management
involvement is followed: it is hypothesized that more active senior management
involvement, especially with regard to radical innovation projects, leads to higher
ambidexterity scores.
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3.5 Graphical representation of the model

In figure 5, a graphical representation of the conceptual model is depicted. For all the
concepts, the hypothesized positive or negative effect on radical and lor incremental
innovation success is shown. From this overview, it can be deduced that this study
primarily focuses on main effects. If one wants to take moderating effects into
account, detailed statistical analyses are needed. This requires a large sample size,
which is outside the borders of this empirical investigation. Therefore, moderating
effects are not taken into account.

+

Figure 5: Conceptual model of ambidexterity regarding organizational architecture, human
factors and process factors
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4. Methodology

The heart of this thesis is a case study of the PMS-Research case. Case studies place
an emphasis on detail, which results in valuable insights for problem solving, and can
result in the development of new hypotheses (Cooper and Schindler 2003). This
focus on detail is achieved by consulting multiple sources of information.

This is a classical example of research based on the paradigm of design sciences,
aiming at the development of prescriptive knowledge in the form of technological
rules or solutions concepts (Van Aken, Berends and Van der Bij 2006). This kind of
research follows the learning cycle (Van Aken 2004), which is depicted in figure 6.
This cycle consists of a problem selection step (in this case ambidextrous
organization), followed by a case selection step (the PMS-Research case). After that,
the regulative cycle, developed by Van Strien (1997), is applied. This cycle consists
of problem definition and analysis, the resulting action and intervention plans and
finally an evaluation. The final steps of the learning cycle consist of a reflection on
the case results and the subsequent development of technological rules or solution
concepts.

Figure 6: The learning or reflective cycle (Van Aken 2004)

A number of concepts under focus in this study can be investigated using qualitative
techniques like in-depth interviewing and the reviewing of documentation. This
concerns concepts which must be analyzed at company level.

Other concepts, which can be analyzed on business group level, are more suitable for
a survey. As the evaluation of these concepts might differ significantly among the
individuals that are asked to give their opinion, it was decided to collect the opinions
of as many individuals as possible. Therefore, a questionnaire was created which
could be sent to a large sample, consisting of representatives of both PMS and
Research.
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The remainder of this methodology section will first go into the overall research
design of this study. After that, a more detailed discussion of the design will take
place in two separate sections: one for the company level concepts, and one for the
business level concepts.

4. 1 Research design

Yin (2003) developed a framework for case study research. According to this
framework, this study can be classified as a single-case design (as opposed to a
multiple-case design) because the focus of the study is involves a single, constant
organization: in this case Philips. The second dimension that is used to categorize this
study is whether it is a holistic or an embedded case design. This dimension concerns
the number of units of analysis. In case of a holistic case design, only the global
nature of an organization is examined. If, within the single case, attention is given to
different subunits, the study will be categorized as an embedded case study. Each
subunit is an embedded case in the overall case. The scientific concepts applied in this
study do not all involve the same level of analysis. With regard to the PMS Research
case it can be stated that some scientific concepts are analyzed at company level,
while others are analyzed at business group level. This means that part of this study
can be categorized as a holistic single-case study design, while the other part is an
embedded case study design. In case of the holistic part, the analyses of the results
can only be compared to a hypothesis and/or existing scientific literature. However,
in case of the embedded part, the results of the individual subunits can also be
compared to each other. The research design for this case study is summarized in
figure 7.

Figure 7: The research design for the PMS-Research case
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4.2 Company level concepts

Looking at the theoretical model, the concepts that must be analyzed on the company
level are: organizational form, role of the senior management, resource allocation and
decision criteria. It was decided to use qualitative techniques for acquiring
information. Multiple personal in-depth interviews were conducted, supplemented
with telephone conversations and e-mail communication. A detailed list of the persons
which were interviewed can be found in appendix J. Furthermore, company
documentation regarding these concepts was acquired and analyzed.

The information acquired in these processes enables me to give an overview of the
current state of these concepts in the present innovation process at PMS I Research.
This current state can be compared to the optimal state which is described in the
scientific literature. This comparison can identify possible points of improvement,
leading to suggestions for redesign.

4.3 Business level concepts

It was decided that for the concepts that could be analyzed on a business group level,
a survey would be constructed. These concepts are: radical innovation success,
incremental innovation success, centralization, formalization, professionalization,
board composition, connectedness and trust. The basis of the survey consists of the
scales which have been described in chapter three. All these scales have been
rigorously tested in empirical research. In some cases, the scales have been slightly
adjusted to fit the PMS- Research-case perfectly. The entire survey and the
accompanying cover letter can be found in appendix K.

The first four concepts must be answered from the PMS business unit perspective.
The other concepts must be answered from the perspective of the Research Sounding
Board (RSB) the respondent is involved with. The RSB is the decision making group
in the interaction process between PMS and Research.

4.3.1 Research sample

The survey was sent bye-mail to 79 possible participants. These participants are all
members of one or more Research Sounding Boards. The sample includes PMS'
representatives as well as Research's representatives. After one week, 11 participants
had returned the survey. After this week, a remainder e-mail was sent to members of
the sample who had not yet returned the survey. This resulted in 15 more replies. Of
the total of 26 returned surveys, 22 were useable for this analysis.

The relative small number of respondents is an important factor in deciding the level
of aggregation. It was decided to analyze the different concepts at PMS Business
Group (BG) level. In the PMS case, a business group consists of multiple businesses.
This means that besides comparing the BG scores to the results found in scientific
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literature, they can also be compared to each other. If there are differences in
ambidexterity scores between BG's, they may be explained by analyzing the
differences regarding other scientific concepts. Looking from this perspective, the
sample provides data about the BG's Imaging Systems, Ultrasound & Monitoring,
and Healthcare Informatics. Furthermore, there is data available regarding the CTO
office. Although this is technically not a BG, in my opinion it is very useful to take
this department into account in the analyses. Since the CTO office funds (in
proportion) a large part of the radical innovation projects, it would be very interesting
to see on which factors of the conceptual model the CTO office distinguishes itself
from the regular BG's.

4.3.2 Data analyses

A number of attempts has been made to apply quantitative statistical methods (both
parametric and non parametric) in order to obtain statistical significant results.
However, the results were found not to be statistically significant. In my opinion, this
can mainly be imputed to the small sample of respondents. However, looking from a
more qualitative perspective, there are some interesting results to be found in the data
set. It was decided to apply an analysis technique that is quite intuitive and looks at
the data from an ordinal perspective. In the remainder of this document, a number of
tables are reviewed. The first row a table consists of a dependent variable. The
columns of the table represent the different BG's. BG's scores on the dependent
variable are sorted in a descending order. All the rows after the first one represent the
independent variables. Now, the order of the scores for a specific independent
variable is analyzed. If, for instance, the order is ascending, this gives us an indication
for a possible negative relationship between the dependent and the independent
variable. This complete analysis can be found in the tables in appendix L.
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5. Analyses and results

This chapter consists of two parts: in the first part an overview of the interaction
process between PMS and Research will be presented. In order to do this, first a more
detailed description of the organizational structure of both departments is given. After
that, the interactions between PMS and Research with regard to the decision making
part of the innovation process will be described. The purpose of this process
description is to give an insight in the organizational context in which the concepts of
the theoretical model are applied. In the second part, the outcomes of the survey and
the interviews findings with regard to the theoretical model will be presented.

5. 1.1 Organizational context of PMS and Research

The product division Medical Systems consists of four major business groups, which
in turn can consist of multiple businesses:

• Imaging Systems. This business group develops and produces a broad range of
medical systems for diagnosis, based on different technologies. The imaging
systems group consists of four different sub-groups: X-ray, magnetic resonance
(MR), computed tomography (CT), and nuclear medicine.

• Ultrasound and Monitoring. This business group focuses on the application of
ultrasound technology, and develops technologies for the monitoring of patients.
The business group can be divided into three separate businesses: ultrasound
systems, patient monitoring, and cardiac care.

• Healthcare Informatics: This business group develops information systems
specifically aimed at the healthcare sector. The most important business is picture
archiving and communication systems (PACS).

• Customer Services: This business groups aims at supporting and improving the
work flow processes and maintenance projects in all the markets that PMS
currently serves. This is achieved by offering training and education, business
consultancy and maintenance and repair.

All the businesses have a CTO, who reports to the senior management of PMS. The
senior management consists of the CEO, CFO and the overall CTO. The general CTO
of PMS is also the head of the CTO office, which plays an important part in the
innovation process. Besides the CTO office, there is another staff-department: the
CFO office. The organizational chart ofPMS can be found in figure 8.
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Figure 8: the organizational chart of PMS

Philips has a research department that is involved in research activities for all product
divisions. The research programme at Philips Research consists of three different sub
programs:

• Healthcare & Wellness: based on years of experience in hospital based care, this
research program explores solutions for the entire care cycle. The aim is to
integrate preventive healthcare measures with self-care and clinical care

• Lifestyle: This research program develops solutions that can help people achieve a
comfortable balance between wellness and work, leisure and pleasure. The main
target is to develop technologies that optimize people's daily experiences and look
their best, with minimal effort.

• Technology: This research program facilitates fundamental technological
breakthrough innovations. It tries to develop technologies that are truly
differentiating, which will allow maximum design flexibilities. This flexibility will
result in superior products developed in the other research programs.

For the PMS-Research case, the Healthcare & Wellness research program will be the
focal point. The healthcare program is split up in a number of focal areas, which in
turn have been divided in a number of research domains. The organization of the
Healthcare & Wellness program can be found in figure 9.
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Figure 9: The organizational chart of Philips Research

Looking at the categories applied by Philips from a scientific perspective (for instance
according to the work of Mohr, Sengupta and Slater, 2005), it can be seen that the
first category is obviously of a more incremental nature, while the last category is
clearly of a more radical nature. The two other categories of innovation can be placed
somewhere in between on the innovation spectrum. In this thesis, it is decided to

• Cost innovations: these are small technological innovations which are aimed at
reducing the production and / or operating costs of current, existing products or
services.

• Feature innovations: these are innovations which give the current products of a
PD extra functionality (i.e. extra features). This sort of innovation is based on
incremental technological improvements.

• Market innovations: this sort of innovation involves bringing currently existing
technologies and / or products to entirely new markets.

• Break away innovations: this category of innovation involves entirely new
technology, which results in entirely new products. These innovations probably
result in market disruptions.

The projects conducted by Research are differentiated into four different categories
regarding innovation.
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make a very sharp distinction between incremental and radical innovation. Since the
focus of this paper is on the technology factors regarding innovation (as opposed
market factors), it is decided to classify the first three categories as incremental
innovation, while the latter is classified as radical innovation.

5.1.2 The interaction process between PMS and Research

In this section, a schematic overview is provided of the interaction process between
PMS and Research. The process described here has a cycle time of one year. The
process description presented in this section is based on documentation regarding the
technology strategy planning process of PMS for 2007 and the Customer Relationship
Management (CRM) process of Research. Regarding this process, Research
distinguishes between internal customers (i.e. product divisions of Philips) and
external customers (i.e. third parties). A more elaborate and detailed process
description can be found in appendix M. Furthermore, a number of persons who are
directly involved in this process (both from PMS and Research) were interviewed. As
this analysis progressed, it became clear that the process itself was designed pretty
well. The biggest problem was the fact that in some meetings no actual decisions were
taken. As a result, these decisions were pushed over their respective deadlines. Large
parts of the next meeting were needed to review the previous meeting and make a
decision after all. This results in a lack of time at the end of the decision making cycle
regarding innovation, which undoubtedly has a negative effect on the quality of
decision making.

5.1.2.1 The strategy review meeting

The first step in the innovation process is the strategy review meeting. This meeting is
attended by the CEO, CFO and CTO of PMS, as well as the vice president of the
strategic planning department. This meeting consists of a one day stay with each
individual business, to discuss vision, competition, market shares and product
roadmaps. Furthermore, it is a chance for each business to present its key
achievements and improvement projects. Finally, all the strategic plans of the
individual businesses are reviewed by the senior management. This way, transparency
of information and open discussion are ensured. Furthermore, this review is a check to
ensure that the individual strategies are in line with the overall PMS strategy. This
review should enhance collective decision making within PMS.

The most important outcome of this meeting will be that the senior management is
provided with a thorough understanding of the strategic plans of the individual
business, and their associated investments and financial impact. The end result of the
strategy review meeting is an updated overall PMS strategy. The strategy review tour
will commence in February, and will be finished by March 15.
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5.1.2.2 Formulation of a joint PMS-Research technology strategy

The second step is the formulation of a joint PMS-Research strategy. In this step, the
overall PMS strategy is connected with the Healthcare & Wellness research program.
The formulation of the joint strategy is achieved in a meeting in which PMS is
represented by the eTO and additional members of the eTO office and Research is
represented by the account management. The program manager of the Healthcare &
Wellness program takes the role of senior account manager. Together with the focal
area owners and a representative of the Research Program Office (RPO), the account
manager forms the account management. An important building block for the joint
strategy is the Long Range Technology Objective (LRTO) document, which is
provided the Research Program Management. The joint strategy will be formally
documented in the Technology Strategy Document (TSD). This document has to be
ready in the first half of May.

5.1.2.3 Communication of the joint strategy to the individual
businesses

The third step in the innovation process is the communication of the joint PMS
Research strategy to the individual businesses ofPMS. In practice, this means that the
eTO of PMS and the account team inform the eTO's of the individual PMS
businesses regarding the new or updated PMS strategy. With this new information in
mind, the businesses can evaluate the research portfolio they are currently funding. If
there are any specific projects that are no longer in line with the new strategy,
proposals for termination can be drafted. The communication of the new strategy
should be finished by Junel5. This way, the individual businesses should have enough
time to decide how they will operationalize the new strategy with regard to next
year's research portfolio.

5.1.2.4 Selection of project proposals

The fourth step is the selection of project proposals for the preliminary research
portfolio. First, it is necessary to obtain a preliminary research budget for PMS and
the individual businesses. A portfolio of projects which are prescreened by the
Research Program Management will be reviewed by the account team regarding the
current joint PMS-Research strategy and budgetary constraints. This review takes
place at the portfolio level, not at the individual project level. After this has been
done, the account manager will send the entire project portfolio to PMS. The deadline
for this activity is October 15.
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5.1.2.4 Detailed negotiation & agreement of project portfolio

After PMS has received the preliminary research project portfolio, the final step can
be executed. This phase mainly consists of a detailed negotiation regarding the project
portfolio. From PMS side, both the CTO office and the CTO officers of the individual
businesses will take part in these negotiations. Research will be represented by their
account team. In these negotiations, it is decided on a very detailed level which
business will fund which projects, which projects will be funded by the CTO office,
and which projects will be funded by Corporate Research. Furthermore, a meeting and
review structure for the coming year regarding the research portfolio will be agreed
upon. The end result of the negotiations will be a formal research contract, signed by
the CTO of PMS and the program manager of Research. The negotiations should be
finalized around December 15.

The entire interaction process as it is described above can be found in the flowchart
depicted in figure 10.
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Figure 10: A schematic overview of the decision making part of the innovation process in the PMS-Research case
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5.2 Results regarding the theoretical model

In this section, the PMS-Research case will be analyzed from the perspective of the
theoretical model that is presented in chapter 3. All the concepts included in the
theoretical model will be individually projected on this specific case study. The most
important findings will be summarized. A complete analysis of the survey outcomes
can be found in appendix L.

5.2.1 Ambidexterity

Looking at the ambidexterity measure of Lubatkin et al. (2006), it can be observed
that IS has achieved the highest ambidexterity score. This top position can mainly be
attributed to the incremental innovation score of this business group, which was 4.1
(on a five-point Likert scale). With regard to radical innovation IS scored reasonably
well with a score of 3.5. The highest scoring BG in the radical innovation category
was the eTO office, with a score of 3.6.

Table 1: Ambidexterity

1.1 1.5 1.6

8 5 6 3

3.5 3.6 3.3 3.1

0.7 0.6 1.0 0.7

8 5 6 3

4.1 3.5 3.8 3.7

0.6 0.8 0.7 1.0

8 5 6 3

64 100 36 9

9.6 35.8 29.6 22.2

I N indicates the number of respondents that has completed the survey with regard to this specific
Business Group
2 Absolute research spending is based on FTE numbers, which have been indexed for confidentiality
reasons.
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Figure 11: The PMS-Research case located in the framework of Boer
and Gertsen (2001)

Looking at the other measurement for ambidexterity, namely the portion of research
budget spent on radical innovation, relatively to the spending on incremental
innovation, it can be observed that the eTa office performs best: 35.8% is spent on
radical innovation. From this viewpoint, IS is the worst performer: only 9.6% of the
total budget goes to radical innovation. However, if the absolute FTE's that are spent
on radical innovation are taken into account, IS takes the second position with an
index number of 64. IS is only surpassed by the eTa office, which consequently has
an index number of 100. This inconsistency between proportional and absolute
spending can be explained by the fact that IS has by far the largest research budget of
all the BG's.

5.2.2 Organizational architecture

In the PMS-Research case it can be stated that currently, a structural ambidextrous
architecture using spatial separation is applied at company level: PMS is the
exploitative subunit, while Research is the explorative subunit of the Philips
organization. The spatial separation concept can be observed if one looks at the

In this section, the results regarding the three concepts relating to organizational
architecture are discussed: the organizational form, formalization, and centralization
of the organization. The first was analyzed during a number of personal, in-depth
interviews, while the latter two were included in the survey.

5.2.2.1 Organizational form
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physical locations of both subunits: PMS is mainly located in Best, while Research is
mainly located on the High Tech Campus in Eindhoven.

However, it is felt that the leverage of the available knowledge at Research, resulting
in radical innovation projects at PMS is not optimal. With the current organizational
form, the transition of (radical) innovation projects from the exploratory to the
exploitative subunit proves to be problematic. This development is also described in
the literature (i.e. Gibson and Birkinshaw 2004). In today's dynamic environment,
static structures do not fit very well. Dynamic structures are far more effective.
It is thought that the leverage of the available knowledge can be enhanced by
changing the organizational architecture from static ambidexterity to contextual
ambidexterity. This means that the same subunit can be both successful at incremental
and radical innovation. If there is an organizational subunit which is able to be
successful at both incremental and radical innovation projects (i.e. exploitative and
explorative research efforts) at the same time, the transfer of radical innovation
projects should become significantly less problematic: radical innovation projects
become attached to a business unit in an earlier stage, which decreases killing
opportunities. This results in a better balanced innovation portfolio at PMS. A larger
number of radical innovations will reach the market. This better balanced portfolio
would be a much better representation of the knowledge potential available at
Research.

If the framework of Boer and Gertsen (2003) is applied in this context, it can be stated
that the PMS-Research organization has to evolve from a binary to a dual structure.
This is depicted in figure 11.

5.2.2.2 Formalization

Using the formalization scales developed by Deshpande and Zaltman (1982),
formalization scores were measured for the CTa office, IS, U&M and HI. It can be
seen that the four BG's have achieved more or less the same score: the score ranges
from 3.2 for the CTa office to 2.8 for HI.

Furthermore, no clear patterns regarding the influence of formalization on
ambidexterity can be identified. However, looking at absolute research spending, it
can be seen that the BG with the smallest budget (HI), has the lowest formalization
score. If it is assumed that a small research budget indicates a small BG, there are
indications that formalization levels increase when the size of a BG increases.
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Table 3: Centralization
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No clear relationship between ambidexterity and centralization could be established.
However, there are indications for a negative relationship between centralization and
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3

6

3

1.6

0.0

6.8

6

6

18

1.5

0.5

7.1

3

42

5

1.1

7.1

0.5

8 6 3 4

4.1 3.8 3.7 3.5

0.6 0.7 1.0 0.8

8 6 3 5

7.6 7.1 6.8 7.1

1.3 1.5 1.6 1.1

8 6 3 5

8

8

1.3

100

7.6

0.4

Table 2: Formalization

Using the centralization scales developed by Hage and Aiken (1967), the
centralization scores for all four BG's were measured. The centralization scores were
found to be quite low, ranging from 1.8 (for IS) to 3.0 (for HI).

5.2.2.3 Centralization



5.2.3.1 Professionalization

5.2.3 Human factors

Using the professionalization scales developed by Cardinal (2001), the
professionalization scores for all four BG's were measured. These scores ranged from
2.4 (for U&M) to 3.2 (for IS).
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6

7.1

1.5

0.4

3

3

0.6

1.6

6.8

3

7.1

5

1.1

0.9

8

8

0.8

1.3

7.6

Table 4: Professionalization

The most important finding regarding the concept of professionalization is that the
BG with the highest ambidexterity score also has the highest professionalization
score. These results can be interpreted as indications for a positive relationship
between professionalization and ambidexterity: IS has a considerably higher
ambidexterity score than the other three BG's, while its professionalization score is
also considerably higher.

In this section, the results regarding four concepts relating to the human factors
influencing the innovation process and the ambidexterity concept are discussed. The
four concepts taken into perspective are: professionalization, board composition /
diversity, connectedness, and trust.

incremental innovation, measured using the ambidexterity measure of Lubatkin et al.
(2006). IS and U&M have considerable lower scores on centralization than HI and the
CTO office, while the former two have a higher score on incremental innovation. This
could indicate that low centralization levels lead to an increase in incremental
innovation efforts.
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5.2.3.2 Board Composition

Using the scales that have been developed by Robeson and O'Connor (2007) and
Cardinal (2001), the influence of the composition of the decision board regarding the
innovation portfolio was measured. The measurement items of Cardinal (2001) were
used to measure the scientific diversity of the decision board, while the measurement
items of Robeson and O'Connor were used to measure the functional diversity of
individual board members (cosmopolitanism).

The scientific diversity of the decision boards was found to be quite high and constant
for all BG's: HI had achieved a score of 3.6, while the others all achieved a score of
3.5. This indicates that in the PMS-Research case, scientific diversity is not a
discriminating factor regarding ambidexterity.

In contrast with this, the cosmopolitanism concept differed considerably among the
different BG's. Top achiever is the CTO office with a score of 3.3. The other three
BG's all achieved a score below 3, with IS achieving the lowest score: 2.6. No clear
relationship between cosmopolitanism and ambidexterity could be established.
However, it could be observed that the two BG's with the highest percentage spent on
radical innovation projects also have the highest cosmopolitanism score. Furthermore,
if the self assessment scale for radical innovation is taken into account, it can be seen
that the BG's with the highest and the lowest cosmopolitanism score have achieved
the highest and lowest radical innovation score respectively. These findings indicate a
positive relationship between cosmopolitanism and radical innovation.

Table 5: Cosmopolitanism

4 5 8 3

35.8 29.6 9.6 22.2

3.6 3.3 3.5 3.1

0.6 1.0 0.7 0.7

5 6 8 3

7.1 7.1 7.6 6.8

1.1 1.5 1.3 1.6

5 6 8 3
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5.2.3.3 Connectedness

Using the scales developed by Jaworski and Kohli (1993) the influence of
connectedness levels on ambidexterity was analyzed. Connectedness levels were
found to be quite high across al BG's. The BG with the highest score was IS (4.0),
while the CTa office was the lowest scoring BG (3.4).

No clear connection between ambidexterity and connectedness was found. It seems
connectedness particularly influences incremental innovation. There are strong
indications that connectedness has a positive influence on the incremental innovation
score, based on self assessment: if a BG has a higher connectedness score, it results in
a higher incremental innovation score. The same results can be viewed when the
percentage spent on incremental innovation is taken into account.

Table 6: Connectedness

0.5 0.4 0.6 0.3

8 4 3 3

4.1 3.8 3.7 3.5

0.6 0.7 1.0 0.8

8 6 3 5

90.4 77.8 70.4 64.2

7.6 7.1 6.8 7.1

1.3 1.5 1.6 1.1

8 6 3 5

5.2.3.4 Trust

Using the scales that have been developed by Cummings and Bromiley (1996), the
interdepartmental trust levels have been measured. These trust levels were found to be
fairly high, ranging from 3.0 for HI to 3.9 for the CTa office.

Looking at the influence of trust levels on ambidexterity, it can be seen that the BG
with the lowest ambidexterity score, HI, has by far the lowest trust score. This could
indicate that a certain minimal trust level is needed to achieve a high ambidexterity
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score. Furthermore, it can be observed that the concept of trust mainly taps into the
ambidexterity concept via radical innovation. There are strong indications for a
positive relationship between trust and radical innovation. Both in case of the self
assessment scale for radical innovation, as well as in the case of the absolute spending
on radical innovation, it can be seen that the scores increase when the trust scores
mcrease.

Table 7: Trust

0.4 1.3

3 8 4 3

7.1 7.6 7.1 6.8

1.1 1.3 1.5 1.6

5 8 6 3

3.6 3.5 3.3 3.1

0.6 0.7 1.0 0.7

5 8 6 3

5.2.4 Process factors

5.2.4.1 Decision criteria

An important action in the decision making part of the innovation process is the
assessment of individual research projects. The decision criteria that are currently
used by PMS to rate individual projects are all included in an assessment tool called
pes 5. This tool, using a number of scorecards, currently assesses individual projects
on four different dimensions. All scorecards consist of multiple variables to measure
the specific dimensions. Scores range from 1 to 5, where it can be stated that the
higher the score, the better. The four main dimensions are:

Strategic Fit: This dimension is measured by evaluating a project's contribution to
the overall strategy of PMS, and the strategy of Research. Another variable is the
competitive fit to the first identified market. Interestingly, the final variable taken into
account regarding strategic fit of a project is the newness to the world (or the
technology leap) of the specific technology. This variable is expressed in the
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(technical) radicalness of the innovation and the disruptiveness of the specific
product-market combination. If the project has a more disruptive and/or radical
nature, then this results in a higher score on strategic fit. This means that radical,
disruptive projects are implicitly encouraged at PMS. By using this construction, PMS
indicates that radical and disruptive innovations are a very important part of their
strategy.

Market Attractiveness: For this dimension, the estimated market size and growth of
both initial and later markets are analyzed. Furthermore, the profitability percentage
of the industry underlying these markets is taken into account. Finally, the status
regarding the application selection for both the initial and later markets is an
important factor. More certainty regarding application selection leads to higher scores
on these variables, resulting in a higher overall score for market attractiveness.

Commercial Chance of Success: This dimension takes into account such variables as
the availability of solid information regarding expected market demand: this variable
ranges from 'market demand unknown' to 'fully validated market demand, customer
signed up'. Other variables are the entry barriers PMS will experience, and the
partnerships that are needed. Furthermore, the sensitivity of a possible delay of the
market introduction is taken into account: how likely is a delay and how severe are the
consequences? This dimension also includes financial estimates such as the necessary
investments up to year five, and the expected time to first revenue. Furthermore, there
is also an organizational variable, namely the current completeness of the business
team, ranging from 'only technical staff to a 'complete business team' being
available. The freedom to operate in this field regarding intellectual property rights is
also taken into account. Finally, the awareness of the outside world is analyzed: is the
project still unknown by the outside world or is it already a public hype?

Technical Chance of Success: This dimension consists of three variables. First, there
is the Research and Development status of a project: is there already a fully
functioning unit available, or perhaps only a demo or an alpha prototype?
Furthermore, there is the IPR position of Philips regarding the project. Finally, the
state of technical competencies is inspected: does Philips have the right people and
competencies in place to do the job?

Although the PCS 5 tool is known to all stakeholders involved, the tool is not always
used in discussions regarding project assessment between PMS and Research. In the
remainder of this section, the PCS 5 technology assessment tool will be analyzed for
completeness, using the Cloverleaf Model, which was developed by Heslop,
McGregor and Griffith (2001).

The PCS 5 tool has 4 different dimensions, which are used to score every project:
Commercial chance of success, market attractiveness, technical chance of success,
and strategic fit. The first three dimensions match almost exactly with the Cloverleaf
Model. This is not the case for the fourth dimension. The CM does not explicitly take
into account strategic fit: however, some strategic fit items of PCS 5 are included in
the market readiness dimension of the CM. However, there are two things included in
the CM, which are not included in PCS 5.
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1. In the commercial readiness dimensions, other possibilities than in house
development are taken into account, such as for instance licensing. Also, other
resources of funding are included. These concepts play an important part in
open innovation. Especially from the perspective of Research, it would be
logical to include these items somehow in the PCS 5 tool.

2. In the fourth dimension (management readiness), the CM does not only look
at the availability of managerial and commercialization skills, as is done in
PCS 5 ('Business team in place'). The CM also looks specifically at the
qualities of the scientist: what is his or her past track record; can he be a
product champion and a team player, what are his or her expectations? Since
the opinion of the scientist is very important (see for instance Galbraith,
Ehrlich and DeNoble 2006) it seems only logical to include some scientist
related criteria in PCS 5. In practice, these questions are probably already
subconsciously taken into account: projects led by successful scientists are
probably more positively rated than others.

Below an overview is given regarding the matching criteria between PCS5 and the
Cloverleaf Model

Market Readiness
• The technology offers significant identifiable and quantifiable benefits V
• The product/process has distinct advantage over competing products V
• The technology has future uses V
• There is a definable marketable product V
• A defined market is accessible V
• The market is a large one V
• The market is a growing one V
• The technology has immediate market uses V
• The technology will be first-to-market V
• Manufacturing is determined to be feasible X

Technology Readiness
• The technology is a new, non-obvious invention V
• The patent and literature search are complete and clear V
• There are no other dominant patents V
• The technology is state-of-the-art or major breakthrough V
• The technology is a core or platform technology X

Commercial Readiness
• Prospective licensees are identified X
• Inventor has industry contacts V
• Licensee financial support is available for further development/patenting X
• There is access to venture capital X
• A positive return on investment is expected V
• Royalty/licensing income is expected to provide positive net present value V

Management Readiness
• Inventor will be a champion as well as a team player X
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5.2.4.2 Resource allocation

"Given the total research spent, too much power still resides with those businesses
which provide the money, rather than allocating the total sum to where those dollars
would (or could) better support the strategic needs ofthe business. The hard reality is

Another point of interest is the fact that currently, all businesses are individually
responsible for the funding of their research portfolio. The budget that a business has
available largely depends upon its sales figures. This means that large, mature
businesses have the largest research budgets at their disposal. However, these
businesses are not always the ones that need the most budget. A lead scientist of
Research formulated this issue in the following manner:

x
X

V
V

• The inventor has realistic expectations for success
• The inventor is recognized and established in the field
• Commercialization skills are available
• Management capabilities are available

Another interesting observation is the fact that in the current PCS5 tool no different
weights for different criteria are used, thus implying that all assessment criteria are
equally important. However, in practice it seems logical that not all criteria are
equally important. The work of Heslop, McGregor and Griffith (2001), regarding the
relative importance of the different assessment criteria could be used as a basis to
assign different weights to different criteria. This would result in a better balanced
project score, which is a better representation of (relative) project potential. Assigning
different weights to different to different criteria could be a practical way to improve
the overall score of radical innovation projects, thereby increasing the probability that
a radical project will be adopted by a PMS business.

In the PMS-Research case, we are particularly interested in the resource allocation
process at PMS. At Research, the more fundamental research is funded by the mother
company Philips, and is therefore called company research. If this research becomes
of particular interest to a specific BG of PMS, this BG (or in some cases the CTa
office) must fund further development: company research evolves in contract
research. In the past, a sort of Strategic Bucket concept was applied. PMS as a whole
had created different strategic buckets for radical and incremental innovation. In
practice, this resulted in the different BG's spending their entire budget on the low
risk incremental bucket, while leaving the filling-up of the radical bucket almost
entirely up to the CTa office. As a result of this, most radical innovation projects
were still not (formally) attached to a BG. This means that there are still significant
'kill' opportunities to overcome. The end result is that a large percentage of radical
innovation projects does not reach the market. Because the SBM concept did not
reach its intended purpose, it was eventually more or less dropped. At the moment, the
bottom-up approach as described by Cooper, Edgett and Kleinschmidt (1998) is
applied. All projects are rated, using specific (strategic) criteria, which are also
included in PCS 5. The balance between radical and incremental innovation is not
specifically taken into account any more. As a result, the number of radical innovation
projects funded by BG's and eventually reaching the market is rather low.
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that some businesses that are extremely profitable today, and thus provide a
substantial portion ofthe total research budget, are not the areas where we should be
conducting research for tomorrow. Those new businesses need to be supported with
dollars from older/more mature businesses where further research is not warranted".

5.2.4.3 Role of the top management

With regard to the current innovation process, the role of the senior management in
the PMS research case can be described as twofold:

• Set the PMS targets for the future. This means that the senior management
provides the business with sales growth targets and profit margin targets.

• Determine the overall PMS (technology) strategy, and check that the strategies of
the individual businesses are in line with the overall strategy.

It is clear that technological innovation is an important building block for achieving
these growth targets and profit margins. However, there are multiple ways which can
lead to technological innovation. One possibility is the investment in research
programmes currently conducted by Philips. Another possibility is to buy (radical)
innovations: PMS is currently one of the largest competitors in its field, which enables
it to purchase almost any small successful innovative start-up company. It is reasoned
that ifPMS keeps a close eye on the market, and identifies successful start-ups timely,
acquisitions of these start-ups can provide the company with a steady stream of
radical innovations.

The current senior management of PMS does not have an explicit preference for one
of these options, but interviews with persons involved from both PMS and Research
(members of the eTa office and Domain owners) indicated to an implicit preference
for acquisitions over large investments in Philips' own research programmes. A
possible explanation for this is that innovation by acquisition is identified with less
risk: another company will only be acquired if the innovation is successful. However,
putting to much emphasis on this way of innovations makes a company vulnerable to
another kind of risk: the risk of loosing out on the technology to another party. It can
be the case that an innovation simply slips under the PMS radar, or that they are
outbid by a competitor. By leaning too much towards acquisitions for radical
innovations, PMS makes itself (too) dependent on other parties, something that is not
necessary, taking into account its own current research potential.

It is quite clear that in the PMS-Research case, with regard to the innovation process,
the PMS senior management plays the role as described by Tushman and O'Reilly
(1996): a role that is limited to the facilitation and checking of operations. This is in
line with the old concept of static ambidexterity. However, in today's world of
contextual ambidexterity, the senior management should actively involve itself in
dealing with the strategic contradiction between incremental and radical innovation
(Smith and Tushman 2005). Given the technological and scientific potential of
Philips, the PMS senior management could focus more on the need for and gains of
(internally developed) radical innovation, and play an active role in achieving the
ambidextrous balance between radical and incremental innovation.
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5.2.5 Summary of the empirical results of the PMS-Research case

In figure 12, the empirical results of the PMS-Research case, with regard to the
theoretical model described in chapter 3, are summarized. For all the concepts, the
found positive or negative effect on ambidexterity, radical or incremental innovation
success is shown.

x +

~

Figure 12: Summary of empirical findings regarding the PMS-Research case
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6. Discussion

In this chapter, the empirical findings of the PMS-Research case will be discussed.
This discussion will focus on three different topics: first, the case will be discussed
regarding scientific reliability and validity. After that, the findings presented in the
previous chapter will be discussed and summarized. Finally, the scientific findings
will be translated into practical recommendations for both PMS and Research.

6.1 Reliability/ Validity

The PMS Research case is a clear example of a case study. It is an empirical
investigation regarding a scientific phenomenon within its real life context. One of the
major complaints heard about case studies is that they lack scientific rigor. This is
often attributed to a suspicion that a researcher conducting a case study does not
follow systematic procedures (Yin 2003). However, I think it is safe to say that the
PMS-Research case has been conducted in a very structured manner: first of all, the
findings have been obtained from a number of different sources from both PMS and
Research, in order to increase their reliability and validity. Furthermore, the choice
was made to use not only qualitative interviews, but also distribute a more
quantitative survey. In the scientific community, these two measures are known as
triangulation (Van Aken, Berends and Van der Bij 2007). To be more specific, two
types of triangulation have been applied in this case study: data triangulation (i.e.
using different persons to obtain data) and methodological triangulation (i.e. using
different methods to gather the data).

A second common concern regarding case studies is that they provide little basis for
scientific generalization (Yin 2003). However, this mainly applies to statistical
generalization. Yin (2003) argues that case studies are generalizable to theoretical
propositions, and not populations and universes. The goal is to expand and generalize
theories (analytic generalization), and not to enumerate frequencies (statistical
generalization). The purpose of the PMS-Research case is to enlarge our insights in
the concept of ambidexterity, using a structured framework of possible antecedents. A
significant part of this case study involved conceptual and exploratory exertions. With
regard to statistical generalization, it can be stated that multiple attempts were made to
obtain statistical significant outcomes from the quantitative survey, both using
parametric and non parametric tests. However, these attempts were not successful. In
my opinion, this can be largely attributed to the small number of respondents (N =
20). When the number of respondents is artificially enlarged by multiplying the
received responses, statistical significance was found to increase considerably.

In my opinion, the PMS-Research case is of significant scientific value, both because
the explanatory insights it provides us with regarding the concept of ambidexterity,
and because of the resulting structured conceptual model of antecedents, which it
provoked. The quantitative verification and validation of this model would be a very
interesting future research direction.
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6.2 Theoretical discussion

The concept of ambidexterity forms the very heart of this master thesis. Past research
has proposed various methods for measuring this concept, ranging from financial
success (Robeson and O'Connor 2007) to self assessment (He and Wong 2004). In
this thesis, I have been in the fortunate position to use two different measures for
ambidexterity: self assessment and the balance between radical and incremental FTE
spending. The self assessment scale as it was developed by Lubatkin et al (2006)
implies that organizations with a top ambidexterity score divide their time and
resources evenly between radical and incremental efforts. However, this is not entirely
in line with the findings regarding FTE spending. It was found that the BG's that
assessed themselves most ambidextrous did in fact spend the most FTE on radical
innovation. However, if the entire research budget is taken into account, it was found
that the BG's which have the highest ambidexterity score, are not automatically the
biggest relative spenders. This implies that in order to be a successful ambidextrous
organization, one has to have a certain absolute amount of radical innovation efforts.
However, this amount seems to have a specific maximum and does not linearly
increase if the organization's research budget increases. A possible explanation could
be that an overflow of radical innovation efforts results in loss of focus and drifting
away from the organization's strategy, regardless of the organization's size.

In the PMS-Research case, the concept of organizational form has been found to be a
perfect example of practice following theory. If one looks at the early scientific
literature (i.e. Tushman and O'Reilly 1996), it can be observed that ambidexterity was
something to be achieved using structural organizational forms like time or spatial
separation. Over time, this view evolved into a more dynamic one, resulting in the
contextual ambidexterity concept (Gibson and Birkinshaw). Looking at the PMS
Research case, the same evolution can be observed: at this moment there is a strict
separation between incremental efforts (located at PMS) and radical efforts (at
Research). However, it has become clear that this structural separation has significant
disadvantages. Currently, the organization is trying to come up with ways to make this
separation more dynamic, in order to bring the radical innovation efforts closer to the
market-end ofthe organization and thereby increasing their success rate.

The concept of formalization is often hypothesized to have a positive effect on
incremental innovation, while having detrimental effect on radical innovation
(Cardinal 2001, Jansen, Van den Bosch and Volberda 2006). In the PMS-Research
case, the results regarding formalization are inconclusive: all BG's have more or less
the same score. This could be explained by the fact that all BG's are part of the same
organization: PMS. Since an organization's degree of formalization is something that
is determined on a high organizational level, it seems logical that all BG's have a
practically identical formalization score. The consequence of this is that no clear
relationship regarding radical or incremental innovation or ambidexterity in general
can be established. This is in line with the empirical findings of Jansen, Van den
Bosch and Volberda (2006) who also could not establish a clear relationship.

Regarding centralization, the empirical findings reported in literature are quite
unanimous: centralization has a negative effect on radical innovation (Boer and
Gertsen 2003, Jansen, van den Bosch and Volberda 2006). In the PMS research case,
no evidence was found for such a relationship. However, there were indications that
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centralization could have a detrimental effect on incremental innovation. A possible
explanation is the fact that incremental innovation mainly involves a lot of small,
short term projects. The scientists and engineers participating in these projects on a
daily basis have the best insight in which projects must be carried out. However, in an
organization with a high centralization level it is the upper management which makes
these decisions. Looking from this perspective gives a possible cause for a negative
effect of centralization on incremental innovation success.

Indications were found for a positive relationship between professionalization and
ambidexterity. These findings are in line with the empirical evidence provided by
Cardinal (2001), who found that professionalization is positively related to
incremental as well as radical innovation efforts.

In literature, cosmopolitanism is found to be positively related to ambidexterity
(Robeson and O'Connor 2007). In the PMS-Research case, this concept was also
found to have a positive influence. More specifically, cosmopolitanism increases
radical innovation efforts. It seems that cosmopolitan members of a decision making
group, using their vast experience, are able to successfully guide early radical
innovation efforts through the innovation process.

Both Gibson and Birkinshaw (2004) and Jansen, Van den Bosch and Volberda (2006)
found empirical evidence that connectedness was positively related to both
incremental and radical innovation efforts. In the PMS-Research case it was found
that connectedness has a positive influence on incremental innovation efforts. It could
be the case that a high connectedness level results in 'inside the box thinking', which
leads to an increase in incremental innovation efforts. However, for radical innovation
'outside the box thinking' is needed and therefore no positive relationship with
incremental innovation could be established.

With regard to trust, it was hypothesized that this concept would have a posItIve
influence on ambidexterity, based on the findings of Gibson and Birkinshaw (2004).
In the PMS-Research case, indications for this relationship were found. More
specifically, a minimum trust level is needed to achieve a high ambidexterity score.
However, once this minimum level is surpassed, it does not influence ambidexterity
levels anymore. It might be possible that a moderate amount of tension and friction
between stakeholders (i.e. the opposite of trust) brings out the best in people, without
harming ambidexterity performance. Further analysis revealed that trust mainly taps
into the ambidexterity concept via radical innovation efforts: a positive relationship
between trust and radical innovation efforts was found. These findings are in line with
those of Robeson and O'Connor (2007).

The scientific research regarding technology readiness assessment has been quite
extensive in the last couple of years (e.g. Heslop, McGregor and Griffith 2001;
Cooper 2006). In the PMS-Research case it has been very interesting to observe that
an experience based assessment tool like PCS 5 bears so much similarity with a
theory based and empirically validated tool, like the Cloverleaf Model. This is an
indication that the theory development regarding this concept is very mature. The
PMS-Research case has shown us that in practice it is not the content of the
assessment tool that is problematic, but the implementation. This is in line with the
conclusions of Galbraith, Ehrlich and DeNoble (2006), who argued regarding

47

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

technology assessment tools that it is very hard to persuade stakeholders to use them
and rely on the outcomes.

An important instrument for achieving ambidexterity is the resource allocation
process. The problems described in the scientific literature (Cooper, Edgett and
Kleinschmidt 1998), which arise if only a single bottom-up approach is applied, were
also encountered in the PMS-Research case: the large majority of the research budget
is invested in incremental innovation projects, thereby denying promising radical
innovation projects vital resources. A redesign leading to a more mixed bottom-up,
top-down allocation process would in my opinion be an important measure to increase
the ambidexterity levels in an organization like PMS-Research.

In recent years, the proposed role of senior management regarding organizational
ambidexterity has evolved considerably. At first it was thought that senior
management should only facilitate and speed up innovation processes (Tushman and
O'Reilly 1996). Later, it was recognized that a more active stance towards innovation
is needed. The senior management must be able to articulate the necessity of
ambidexterity and explain the exploration-exploitation paradox to the entire
organization. (Tushman et al. 2004) The PMS-Research case has taught us that
actively involved senior management is indeed a necessity. A good example is the
resource allocation process discussed before. In order to achieve radical innovation
success, the senior management must articulate its need. The different businesses
must be 'forced' to invest in radical innovation. If the senior management takes a
passive stance in this matter, most businesses will almost certainly avoid risky radical
innovation investments (Robeson and O'Connor 2007).

6.3 Practical recommendations for PMS and Research

In the previous section, the scientific implications of this case study were discussed.
In this section, practical recommendations for both PMS and Research will be
presented.

PMS and Philips have both acknowledged that the current organizational structure,
which means a spatial separation between radical innovation oriented Research and
more incremental oriented PMS, does not result in optimal innovation performance.
Particularly radical innovation efforts are thwarted by the current structure. A switch
must be made to a more dynamic structure, which allows easier transferring of radical
innovation projects from Research to PMS. Below a number of recommendations
which would lead to an increase of radical innovation efforts at PMS, will be
proposed.

• Expose people to new technologies. Professionalization was found to be an
important factor influencing people's stance towards radical innovation. Currently,
the innovations published in scientific journals and presented on conferences
primarily reach the scientists of Research. If you are also able to expose the more
business oriented PMS representatives to these latest developments, it may very
well result in an increased enthusiasm for radical innovation from the business end
of the Philips organization. A practical method to achieve this would be the
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inclusion of a short summary of the latest scientific developments in newsletters of
PMS. This overview must be presented in such a way that it is not only appealing
to scientists, but also to more business-oriented people.

• Involve cosmopolitans in the decision making process. If you look at the current
situation from a very black-and-with perspective, it can be the argued that in the
decision making part of the innovation process, you have the 'business people' of
PMS on one side, and the 'scientists' of Research on the other side. If you are able
to have people with experience in business as well as science present on both sides,
this could greatly enhance the quality of the decision making process. These
cosmopolitans, through their experience, are better able to understand the other
party's concerns and doubts, and are better able to address them. This will result in
a much more radical innovation-friendly climate. In practice, this measure
translates into frequent job rotations of the persons involved in the innovation
process.

• Ensure there is sufficient trust. Radical innovation efforts are surrounded by a lot
of risk and uncertainty. In this risky situation PMS and Research have to negotiate
with each other regarding the project portfolio. If there is a lack trust between PMS
and Research, this will result in an unwillingness from both parties to take any risk.
As a result of this, investments will be made mainly in low-risk incremental
innovation projects. A certain amount of trust between PMS and Research is a
perquisite for the successful transfer of radical innovation projects. The exchange
of employees between the two departments could be a very fruitful manner to
ensure there is sufficient trust between the departments. If there is sufficient trust
between the two organizations, the willingness to engage in risky innovation
projects will increase, resulting in an increase of radical innovation efforts.

• Extension ofthe assessment tool pes 5. An important factor that is not specifically
covered in PCS 5 is the track record of the lead scientist of a project. In practice,
factors like these are intuitively taken into account: businesses are more willing to
fund a risky project that is promoted by a successful scientist with an outstanding
reputation, than a project that is promoted by a rookie. If this factor is explicitly
included in the PCS5 assessment tool (using the criteria of the Cloverleaf Model),
it will get closer to the 'gut feeling' of the people who should use this tool. This
increased correspondence with people's gut feeling will lead to an increase in
confidence in the PCS5 assessment tool. As a result, the use rates of the tool will
go up significantly. If the use rates of the tool increase, its role in the portfolio
decision process will become more prominent. In the end, all this will result in
better portfolio decisions. This means that with regard to the portfolio of research
projects of PMS, a better balance will be achieved between radical and incremental
projects.

• Redesign the current resource allocation process. Currently, the resource
allocation process at PMS applies a bottom-up approach. In order to guarantee
sufficient funding for radical innovation projects, this should be changed in a
mixed top-down, bottom-up approach. Previous attempts to implement the
strategic bucket concept at PMS failed because most businesses only filled the
incremental bucket, leaving the radical bucket for the CTO office to fill up.
Therefore, the strategic bucket concept should not be applied at PMS level, but at
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PMS business level. This way, each business is forced to fill its own incremental
and radical bucket. In case of PMS, this mixed top-down, bottom up approach
would consist of the following four steps:

1. The development of an overall business strategy by the PMS senior
management, which serves as a foundation for the strategies of the individual
businesses.

2. For each business, the senior management decides on the spending levels for
the radical and incremental bucket (top-down approach).

3. A ranking of all the available projects based on the decision criteria included
in PCS 5 is made. This results in one list, prioritizing all the available projects
(bottom-up approach). Projects at the top of the list are obvious 'go' projects,
while those at the bottom are obvious kills.

4. The final step is the merging of the top-down and bottom-up method: start at
the top of the prioritization list, and fund as much projects as the buckets
permit. If one bucket fills up quicker than the other, than there is a gap
between the buckets' spending level and the priority list. If such a gap is
identified, there are two options: first, the priority list can be reshuffled. A
second, less desirable option would be to alter the spending amounts for the
individual strategic buckets.

This way, sufficient funding for radical innovation projects should be available.
However, there is another problem regarding the resource allocation process. The
research budget largely depends on a business' own financial performance. This
means that some mature successful businesses (who do not need large research
investments anymore) have funds to spare, while other younger businesses (who
need large investments, while having made little or no profit yet) do not have
enough funds. A possible solution would be to design a system in which the
mature businesses are able (and perhaps encouraged) to invest their 'redundant'
funds in technology projects which are of great interest to other businesses. This
could be done by means of a loan or taking a (minority) share in the new business.
Another option would be to impose a 'radical innovation tax' upon the rich mature
businesses. The proceeds of this radical innovation tax can be utilized to fund
radical innovation projects for the younger businesses.

• A more active stance towards radical innovation. In order to cash in on the
available research potential in the organization and to increase the radical
innovation success at PMS, a more active stance of the senior management towards
this subject is needed. They must actively advocate the in-house development of
radical new technologies. Clear (perhaps coercive) measures, as described before,
are needed to ensure radical innovation projects are not overpowered by their
incremental siblings. The senior management must actively stress the need for
radical innovation, and clearly communicate with which measures the company is
going to encourage these radical innovation projects.
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7 Conclusions

This thesis started by stressing the need for innovation, in order to be successful in
today's dynamic business environment. Innovation efforts can be divided into two
different categories: on one side you have incremental innovation efforts which
require exploitative research capabilities, and on the other side you have radical
innovation efforts. Both are equally important for long-term as well as short-term
company success and survival.

However, in practice it turns out to be very problematic to combine these two
fundamentally different types of innovation. Since a decade, this problem has become
an important topic in the scientific community. The paradox of combining radical and
incremental innovation efforts has become known as the ambidexterity issue.
Research on this topic has been extensive in the last decade. The vision regarding
what the perfect ambidextrous organization looks like evolved significantly over time.
At first it was thought that the best option was a clear division between explorative
and exploitative research activities, using either spatial or time separation: the static
ambidextrous organization. Over time, it was acknowledged that a more dynamic
organizational structure creates a synergetic effect, increasing the overall innovation
performance of the organization. Furthermore, extensive research about how this
organization must be realized has been conducted. Numerous academics have focused
their research on the antecedents of ambidexterity. The numerous antecedents
discussed in scientific papers tap into the concept of ambidexterity on a number of
different levels of analysis, ranging from the organizational level to the individual
level. Up to this thesis, these antecedents had not been collected and integrated in a
single overarching conceptual model. That is exactly the added value of this thesis: an
integrated model for the antecedents of ambidexterity is constructed. Furthermore,
this model has been given its first practical application in the PMS-Research case.

First of all, the antecedents that were found in innovation literature were categorized
in three different groups. The first group concerns organizational architecture factors.
These are concepts relating to the field of classical organization science, which
focuses on different methods to design an organization. The second category concerns
human factors. In this group, all antecedents focusing on the individuals involved in
the innovation process are categorized. The final group includes all antecedents
concerning the actual innovation process itself. One of the achievements of this thesis
is the structural collection and categorization of these different antecedents in a
conceptual model, resulting in a structural basis to investigate the concept of
ambidexterity.

This theoretical model was used to make a structural analysis of the PMS-Research
case. The decision making part of the innovation process involving PMS and Philips
Research was analyzed using the different antecedents as viewpoint. The outcome of
this analysis was twofold. First, it showed that the theoretical concepts did in fact
influence ambidexterity in practice. The findings of the PMS-Research case give
credibility to the theoretical model. Secondly, the analysis revealed shortcomings in
the current process, and pointed towards viable redesign directions, especially with
regard to the resource allocation process.
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I do not, by all means, have the illusion that this theoretical model is perfect, and that
it provides all the answers regarding the ambidexterity issue. Some of the outcomes
regarding specific antecedents were different than expected beforehand. As something
has become clear to me in this master thesis, it is that ambidexterity is a very complex
and elusive subject. By no means do we, at this moment, fully understand all the
concepts included in the model. Furthermore, it is very well possible that there are
still important antecedents of ambidexterity out there, which are not accounted for in
the current model. Future research is needed to shed sufficient light on these issues.

Furthermore, it must be understood that this is only one case study. In this particular
case, the model has been very valuable in identifying practical points for
improvement, but this does not automatically mean that the entire model is verified
and validated. Although Yin (2004) has successfully argued that case studies have
important scientific value, quantitative statistical methods, using a larger sample of
organizations will be very important for the model with regard to increasing its
scientific rigor and value. In my opinion, this is a very important direction for future
research.
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9 Appendices

Appendix A: the 12 item measurement scale for ambidexterity of
Lubatkin, Simsek, Ling and Veiga (2006)

The six items describing the firm as an exploitative (i.e. focused on incremental
innovations) organization:

The firm is described as one that:
(a) commits to improve quality and lower cost,
(b) continuously improves the reliability of its products and services,
(c) increases the levels of automation in its operations,
(d) constantly surveys existing customers' satisfaction,
(e) fine-tunes what it offers to keep its current customers satisfied, and
(f) penetrates more deeply into its existing customer base.

The six items describing the firm as an explorative (i.e. focused on radical
innovations) organization:

The firm is described as one that:
(a) looks for novel technological ideas by thinking "outside the box,"
(b) bases its success on its ability to explore new technologies,
(c) creates products or services that are innovative to the firm,
(d) looks for creative ways to satisfy its customers' needs,
(e) aggressively ventures into new market segments, and
(f) actively targets new customer groups

Appendix B: the 15 item measurement scale for formalization of
Deshpande and Zaltman (1982):

Indicate on a 5 point Likert scale to what extent the following statements are true (l
indicates completely true, 5 indicates completely false):

1. First, I felt that I was my own boss in most matters relating to the projects
2. I could make my own decisions regarding the projects, without checking with

anybody else
3. How things were done around here was left pretty much up to me
4. I was allowed to do almost as I pleased
5. I made up my own rules on this job
6. I was constantly being checked on for rule violations
7. I felt as though I was constantly being watched to see that I obeyed all the

rules
8. There was no specific rules manual relating to these projects
9. There is a complete written job description for going about this task
10. Whatever situation arose, we had procedures to follow in dealing with it
11. Everyone had a specific job to do
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12. Going through the proper channels in getting this job done was constantly
stressed

13. The organization kept a written record of everyone's performance
14. We had to follow strict operational procedures at all times
15. Whenever we had a problem, we were supposed to go to the same person for

an answer.

Appendix C: the 5 item measurement scale for centralization of Hage
and Aiken (1967)

Indicate on a 5 point Likert scale to what extent the following statements are true (l
indicates completely true, 5 indicates completely false):

1. There could be little action taken on these projects until a superior approved a
decision

2. If I wished to make my own decisions, I would be quickly discouraged
3. Even small matters on this job had to be referred to someone higher up for a

final answer
4. I had to ask my boss before I did almost anything
5. Any decision I made had to have my boss' approval

Appendix D: The 6 item measurement scale for professionalization of
Cardinal (2001)

Indicate on a 5 point Likert scale to what extent (1 indicates completely true, 5
indicates completely false) your organization encourages R&D professionals I
scientists to engage in the following activities:

1. Becoming members in professional organizations
2. Attending professional meetings
3. Acquiring additional in-house educational! developmental training
4. Acquiring additional external!degree education
5. Presenting papers
6. Publishing in Journals

Appendix E: The Cosmopolitan measure (derived from Robeson and
O'Connor, 2007)

Please rate the following statements on a 5 point Likert Scale (1 means 'strongly
disagree' while 5 means 'strongly agree')

1. The members of this decision group are familiar and comfortable with the
ambiguity of the innovation process

2. This decision group incorporates members who have a broad exposure to
different functional areas (operations, R&D, business)
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3. The members of this decision group all have scientific backgrounds, while
they also have a track record of growing a business

Appendix F: The functional diversity measure (derived from
Cardinal 2001)

Please rate the following statements on a 5 point Likert Scale (l means 'strongly
disagree' while 5 means 'strongly agree')

1. The members of this decision group have the same scientific background
2. In this decision process, a lot of different scientific disciplines are involved.
3. In this decision process, a large number of functional areas are involved (i.e.

operations, business, IPR, R&D)

Appendix G: The interdepartmental connectedness measure
(Jaworski and Kohli 1993):

Please rate the following statements on a 5 point Likert scale (l means 'strongly
disagree' while 5 means 'strongly agree'):

1. In this business unit, it is easy to talk with virtually anyone you need,
regardless of rank and position

2. There is ample opportunity for informal "hall talk" among individuals from
different departments in this business unit

3. In this business unit, employees from different departments feel comfortable
calling each other when the need arises

4. Managers here discourage employees from discussing work related matters
with those who are not their immediate superiors or subordinates

5. People around here are quite accessible to those in other departments
6. Communications from one department to another are expected to be routed

through "proper channels"
7. Junior managers in my department can easily schedule meeting with junior

managers in other departments

Appendix H: The Organizational Trust Inventory - Short Form
(OTI-SF) (Cummings and Bromiley 1996)

Please choose the unit or department about which you can most knowledgeably report
the opinions of members of your department or unit.

1. Your department or unit is (enter name of department / unit)
2. The other department or unit about which you are responding IS

.............(enter name of department / unit)

The following statements, describing the opinion of members of your department
towards the other department, are to be rated on a seven-point Likert scale. 1 means
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that you 'strongly disagree' with the statement while 7 means that you 'strongly
agree' with the statement. Interpret the blank spaces as referring to the other
department about which you are commenting.

1. We think the people in ... tell the truth in negotiations
2. We think that meets its negotiated obligations to our department
3. In our opinion, is reliable
4. We think that the people in '" succeed by stepping on other people
5. We feel that tries to get the other hand
6. We think that takes advantage of our problems
7. We feel that negotiates with us honestly
8. We feel that will keep its word
9. We think ... does not mislead us
10. We feel that tries to get out of its commitments
11. We feel that negotiates joint expectations fairly
12. We feel that takes advantage of people who are vulnerable

Appendix I: The Cloverleaf Model for technology transfer of Heslop,
McGregor and Griffith (2001)

For each of the criteria conditions below, enter a score for extent to which condition is
met where 1 = not met, 2 = partially met, 3= fully met. Enter a score from 1 to 3 for
level of confidence in the rating where 1 = low confidence and 3 = high confidence.
Multiply the two scores for each and enter the product as the weighted score. Finally,
sum the weighted scores for a total score.

Market Readiness
• The technology offers significant identifiable and quantifiable benefits
• The product/process has distinct advantage over competing products
• The technology has future uses
• There is a definable marketable product
• A defined market is accessible
• The market is a large one
• The market is a growing one
• The technology has immediate market uses
• The technology will be first-to-market
• Manufacturing is determined to be feasible

Technology Readiness
• The technology is a new, non-obvious invention
• The patent and literature search are complete and clear
• There are no other dominant patents
• The technology is state-of-the-art or major breakthrough
• The technology is a core or platform technology

Commercial Readiness
• Prospective licensees are identified
• Inventor has industry contacts
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• Licensee financial support is available for further development/patenting
• There is access to venture capital
• A positive return on investment is expected
• Royaltyllicensing income is expected to provide positive net present value

Management Readiness
• Inventor will be a champion as well as a team player
• The inventor has realistic expectations for success
• The inventor is recognized and established in the field
• Commercialization skills are available
• Management capabilities are available

Appendix J: List of interviewed persons

Name Oreanization Function
Stef Zaicsek PMS, CTa office Sr. director software technology
Franklin Schuling Research Focal area owner Molecular & Nuclear medicine
Thomas Netsch Research RP office, manager Healthcare Program
Gunter Zeitler Research RP office, manager Healthcare Program
Michael Kuhn PMS, CTa office Vice president technology strategy
Peter van der Heide PMS, CTa office Sr. director product creation process
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Appendix K: The cover letter and survey

Eindhoven, October 25th 2007

Dear sir/madam,

I am a student of Eindhoven University of Technology, currently finishing my master
studies Innovation Management. The final part of this study consists of a master thesis
project. I am currently conducting this project as an internship at both Philips
Healthcare and Research, under the guidance of Stef Zaicsek and Franklin Schuling.
The topic of my internship is the interaction process between Philips Healthcare and
Research to define, prioritize and track contract research.

I am analyzing this interaction process between Philips Healthcare and Research, in
order to identify improvement opportunities to increase or maximize the leverage of
the available knowledge and technology at Research into market successes for Philips
Healthcare. The other members of the Healthcare-Research analysis team are Stef
Zaicsek, Franklin Schuling, Thomas Netsch and Guenter Zeitler. Using existing
literature on organizational and innovation management, I have created a conceptual
model consisting of a number of relevant variables for the Healthcare-Research case.

The next step is to test this model empirically. For this purpose, I have constructed the
attached questionnaire. A number of items measure variables at Philips Healthcare
business group level, while the others focus on the decision making group level (e.g.
Research Sounding Boards). Furthermore, some questions regarding the current
functioning of Process-O are included.

For this step, I kindly ask for your kind help. Your swift completion of this
questionnaire will result in very valuable information for my research project, Philips
Healthcare and Research. I estimate that it takes approximately 10 minutes to
complete the questionnaire and e-mail it back to me.

Your responses will be used confidentially: the results will be processed anonymously
and your name will not appear in the final research report. After all the data have been
processed and the research is finished, I would be very happy to provide you with an
overview of my findings. I would like to thank you in advance for your time and
effort. If you have any questions, do not hesitate to contact myself or my supervisors.

Yours sincerely,

Caspar Vossen
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General information

Name

Organization:
(PMS or Research)
Function:

Educational background:

Business Unie:

Research Domain2
:

Member of RSB3
:

1 If you are a member of PMS, name your business unit, if you are a member of Research, name the
business unites) you are dealing with at PMS (in order of importance).

2 If you are a member of Research, name your research domain, if you are a member ofPMS, name the
research domain(s) you are dealing with at PMS (in order of importance).

3 If you are a member of a Research Sounding Board, please name it and give your function in the
RSB. If you are no member, name the most important RSB for your daily work.

Part I

The first part of the questionnaire involves items on PMS business unit level. If you are a PMS
member, you should relate the statements to your own business unit. If you are a member of Research,
relate the statements to the most important business unit of PMS you are dealing with, as stated by you
in the previous table on page 1.

The following statements describe different characteristics of your business unit. Please indicate to
which extent you agree with the statements:

My business unit commits to improve quality and lower costs Totally disagree Totallv al!:ree

of our products I I 2 I 3 14 15
I I I I

My business unit continuously improves the reliability of its Totally disaeree Totally aeree

products and services 1 12 13 14 15
I I 1 1

My business unit increases the levels of automation in its Totally disaeree Totally aeree

operations 1 12 I 3 14 15
I I I 1

My business unit constantly surveys existing customers' Totallv disal!:ree Totallv al!:ree

satisfaction 1 12 I 3 I 4 I 5
I I 1 I

My business unit fine-tunes what it offers to keep its current Totallv disagree Totallv al!:ree

customers satisfied 1 12 I 3 I 4 I 5
1 I 1 1

My business unit penetrates more deeply into its existing Totally disaeree Totally aeree

customer base I 12 I 3 14 I 5
1 I 1 I

My business unit looks for novel technological ideas by Totally disaeree Totally aeree

thinking "outside the box" I 12 I 3 14 I 5
I I 1 I

My business unit bases its success on its ability to explore Totally disaeree Totally aeree

new technologies I 12 I 3 14 I 5
1 I 1 I
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My business unit creates products or services that are TotallY disal!:ree Totally al!:ree

innovative to the firm I I 2 13 14 15
I I I I

My business unit looks for creative ways to satisfy its TotallY disagree Totally al!:ree

customers' needs 1 12 13 14 15, I I ,
My business unit aggressively ventures into new market Totally disagree Totally ae:ree

segments I 12 I 3 14 15
I 1 1 I

My business unit actively targets new customer groups Totally disae:ree Totally al!:ree
1 12 I 3 I 4 15

I 1 1 I

The following statements describe procedures regarding new product development projects in your BU.
Please indicate to which extent you agree with these statements, keeping in mind the procedures for the
'average' NPD project.

First, I feel that I am my own boss in most matters relating to Totally disal!:ree Totally al!:ree

the projects 1 12 13 14 I 5
I I , I

I can make my own decisions regarding the projects, without Totally disagree Totally ae:ree

checking with anybody else I I 2 13 14 15
I 1 1 I

How things are done around here is left pretty much up to me Totally disae:ree Totally ae:ree
1 12 I 3 I 4 15

1 I 1 1
I am allowed to do almost as I please TotallY disae:ree TotallYal!:ree

I I 2 13 14 I 5
I 1 r r

I make up my own rules on this job Totally disal!:ree Totally al!:ree
I 12 I 3 14 T 5

I 1 1 T
I am constantly being checked on for rule violations Totally disal!:ree TotallYal!:ree

1 I 2 I 3 14 15
1 I 1 1

I feel as though I am constantly being watched to see that I TotallY disagree Totally agree

obey all the rules 1 12 13 14 I 5
1 I 1 I

There is no specific rules manual relating to these projects TotallY disae:ree Totallyae:ree
I I 2 13 I 4 I 5

1 I 1 1
There is a complete written job description for going about Totally disal!:ree TotallYal!:ree

this task 1 I 2 I 3 1 4 15
1 I 1 1

Whatever situation arises, we have procedures to follow in Totally disal!:ree TotallYal!:ree

dealing with it 1 I 2 I 3 I 4 I 5
1 I 1 1

Everyone in my BU has a specific job to do TotallY disagree Totallyae:ree
1 I 2 I 3 I 4 I 5

I I 1 1
Going through the proper channels in getting this job done is Totally disae:ree Totally ae:ree

constantly stressed in my BU 1 12 I 3 14 15
I 1 1 I

The organization keeps a written record of everyone's TotallY disal!:ree Totally al!:ree

performance 1 12 I 3 I 4 I 5
I I I I

We have to follow strict operational procedures at all times Totally disal!:ree TotallYal!:ree
1 12 13 14 15

I I 1 1
Whenever we have a problem, we are supposed to go to the Totally disal!:ree TotallYal!:ree

same person for an answer 1 I 2 13 14 1 5
I I I I

The following statements describe decision procedures regarding new product development projects in
your BU. Please indicate to which extent you agree with these statements, keeping in mind the
procedures for the average NPD project:
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There can be little action taken on these projects until a Totally disa~ree Totally a~ree

superior approved a decision I 12 13 14 15
1 1 1 1

If I wish to make my own decisions, I would be quickly TotallY disa~ree Totally a~ree

discouraged I 12 13 14 I 5
1 1 1 I

Even small matters on these projects have to be referred to Totally disagree Totally agree

someone higher up for a final answer I 12 13 14 I 5
I 1 1 1

I have to ask my boss before I do almost anything Totally disagree Totally a~ree

I 12 13 14 15
1 I 1 1

Any decision I make has to have my boss' approval Totally disa~ree TotallY a~ree

I I 2 I 3 14 15
1 I 1 1

Part II

The second part of the questionnaire involves items on the level of the decision making group on
innovation projects, the RSB). If you are a member of an RSB, please relate the statements to your
RSB. If you are not a member of an RSB, relate the statements to the RSB that is most important for
your daily work, as mentioned by you in the table on page I.

The following statements describe characteristics of personal professional development. Please indicate
to what extent the statements are applicable to you and your fellow members of the decision making
group (RSB).

Members of my decision making group often are members of Totall disa~ree Totallyaeree

professional organizations (e.g. International Association for I 2 13 14 5

Nanotechnology) I I
Members of my decision making group often attend Totally disa~ree Totally a~ree

professional meetings I 2 13 14 5
I 1

Members of my decision making group often acquire Totally disa~ree Totallyaeree

additional in-house educational! developmental training I 2 13 14 5
1 I

Members of my decision making group often acquire Totally disa~ree TotallY aeree

additional external/degree education I 12 13 14 5
1 1 1

Members of my decision making group often present Totally disaeree Totally agree

(scientific) papers I I 2 I 3 14 5
I 1

Members of my decision making group publish in (scientific) Totally disa~ree Totally a~ree

journals I 2 13 14 5
1 1

The following statements describe the professional background of members of the decision making
group. Please indicate to what extent the statements are applicable to you and your fellow members of
the decision making group (RSB).

The members of this decision group are familiar and Totally disaeree Totallyaeree

comfortable with the ambiguity of the innovation process I 12 13 I 4 5
I 1

This decision group incorporates members who have a broad Totall disagree Totally a~ree

exposure to different functional areas (operations, R&D, I 2 13 14 5

business) I I
The members of this decision group all have scientific Totall disa~ree Totally a~ree

backgrounds, while they also have a track record of growing I 2 13 14 5

a business I I
The members of this decision group have the same scientific Totally disa~ree Totally a~ree

background I 2 13 14 5
I I

In this decision process, a lot of different scientific disciplines Totally disaeree Totally aeree

are involved I 2 13 I 4 5
I I
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In this decision process, a large number of functional areas Totally disagree Totally agree 1

are involved (i.e. operations, business, IPR, R&D) 1 I 2 I 3 I 4 I 5
I 1 1 1

I

I
I

The following statements regard the interactions between the different departments involved in the
decision making group. Please indicate to what extent the statements are applicable to you and your
fellow members of the decision making group (RSB).

In this decision making group, it is easy to talk with virtually
anyone you need, regardless of department, rank and position

There is ample opportunity for informal "hall talk" among
individuals from different departments in this business unit

In this decision making group, employees from different
departments feel comfortable calling each other when the
need arises
Managers at my department discourage employees from
discussing work related matters with those who are not
department members
People around here are quite accessible to those in other
departments

Communications from one department to another are
expected to be routed through "proper channels"

Junior managers in my department can easily schedule
meeting with junior managers in other departments

Totally disagree Totally agree
1 12 I 3 14 5

I I I
Totally disagree Totally agree
1 2 13 14 5

1 1
Totall disagree Totally agree
I 2 13 14 5

I I
Totall disagree Totally agree
1 2 13 I 4 5

I I
Totally disagree Totally agree
1 2 I 3 14 5

I I
Totally disagree Totally agree
1 2 13 14 5

1 1
Totally disagree Totally agree
1 2 I 3 14 5

1 1

I
I
I
I
I
I
I

In the decision making group (RSB), there are representatives of both PMS and Research. The
following statements describe the opinion of members of your department (either PMS or Research)
regarding the other department. Interpret the blank spaces as referring to the other department about
which you are commenting. So, if you are a member of PMS, you give your opinion about (people
from) Research, and vice versa.

We think the people in ... tell the truth in negotiations Totally disagree Totally agree
1 I 2 I 3 I 4 I 5

1 1 1 1
We think that ... meets its negotiated obligations to our Totally disagree Totally agree

department 1 12 I 3 14 15
I I I I

In our opinion, ... is reliable Totally disagree Totally agree
1 12 13 14 I 5

1 1 1 1
We think that the people in ... succeed by stepping on other Totally disagree Totally agree

people 1 12 13 14 15
1 1 I I

We feel that ... tries to get the upper hand TotallY disagree Totally agree
1 I 2 I 3 14 I 5

I I I I
We think that ... takes advantage of our problems TotallY disagree Totally agree

1 I 2 I 3 14 I 5
I I 1 I

We feel that ... negotiates with us honestly Totally disagree Totally agree
1 I 2 I 3 14 I 5

I 1 1 1
We feel that ... will keep its word Totally disagree Totally agree

1 12 13 14 15
I 1 I I

We think ... does not mislead us Totally disagree Totally agree
1 12 13 14 15

I I 1 1
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We feel that ... tries to get out of its commitments Totally disaeree Totally aeree
1 I 2 I 3 14 I 5

I I 1 I
We feel that ... negotiates joint expectations fairly Totally disa~ree Totally a~ree

1 12 13 14 I 5
1 1 1 I

We feel that ... takes advantage of people who are vulnerable Totally disa~ree Totally ae;ree
1 I 2 13 14 I 5

1 1 1 I

Part III

The third part of this questionnaire concerns Process-O. Process-O is the current process in which
Research and the PD's define, align and monitor research activities, for Contract and for Company
Research. The PMS-Contract-Research part covers about 30ME. Process-O consists of Research Pre
screening meetings, Research Sounding Boards, Technology Strategy Council, and is guided by the
Technology Strategy Document which for PMS is an important spin-off.

For 2007, PMS-CTO tried to streamline the process by a "delta-approach" - discussing only projects I
plans that change; also all RSB's were held in one location, at one moment in time.

The following statements describe the current Process-O. Do you think that:

The simplified process-O is still too complex or too much Too complex Too simplified

simplified 1 12 13 I 4 I 5
1 1 I I

The description of individual proposals addresses the key TotallY disaeree Totallyaeree

points (i.e. content, planning, staffing etc.) 1 I 2 I 3 14 I 5
I I I I

Process-O provides value for PMS I Research in vIew of Totally disa~ree Totally a~ree

effort being put into it 1 12 I 3 14 15
1 I I 1

Process-O helps bringing new ideas in PMS I Research Totally disae;ree Totally aeree
1 12 I 3 14 15

1 I I I
Research involvement lattendance in Process-O is: Too much Enough Too little

1 I 2 I 3 14 15
I 1 1 1

PMS-BU's involvement lattendance in Process-O is: Too much Enoue;h Too little
1 12 13 14 15

1 1 1 I
Are the discussions in the RSB's at too low level (operational Too low leyei OK Too hie;h leYel

details) or too high level (esoteric ideas)? 1 12 I 3 14 I 5
1 1 1 1

The organization of the RSB's is a joint PMS I Research Totally disae;ree Totally ae;ree

effort 1 I 2 13 14 15
I I I 1

Process-O helps to bring PMS and Research closer together Totally disaeree Totally a~ree

1 I 2 13 I 4 I 5
I 1 I 1

Process-O leverages a mutual understanding of PMS and Totally disagree Totally a~ree

Research 1 12 I 3 I 4 15
1 I 1 I

This is an open ended question. What is the main improvement you would make to process-O?

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................
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Appendix L: Outcomes of the survey, summarized per dependent
variable

The survey was returned by 26 individuals. Of the 26 returns, 22 were useable for this
research. The relative small sample size is an important factor in deciding the level of
aggregation. I have decided to analyze the different concepts at Business Group level.
Looking from this perspective, the sample provides data about the BG's Imaging
Systems, Ultrasound & Monitoring, and Healthcare Informatics. Furthermore, there is
data available regarding the eTa office. Although this is technically not a BG, I think
it is very useful to take this department into account in the analyses.

A number of attempts has been made to apply quantitative statistical methods (both
parametric and non parametric) in order to obtain statistical significant results.
However, the results were found not to be statistically significant. In my opinion, this
can mainly be imputed to the small sample size. However, looking from a more
qualitative perspective, there are some interesting results to be found in the data set. I
have applied an analysis technique that is quite intuitive and looks at the data from an
ordinal perspective. In the remainder of this document, a number of tables are
reviewed. The first row a table consists of a dependent variable. The columns of the
table represent the different BG's. BG's scores on the dependent variable are sorted in
a descending order. All the rows after the first one represent the independent
variables. Now, the order of the scores for a specific independent variable is analyzed.
If, for instance, the order is ascending, this gives us an indication for a possible
negative correlation between the dependent and the independent variable.
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I
I Incremental Innovation (I)

I
I

0.7 1.0 0.8

I 8 6 3 5

3.8 3.7 3.4

I 0.4 0.6 0.3

I
8 4 3 3

1.8 1.9 3.0 2.7

I 0.8 0.7 0.7

8 6 3 4

I 2.4 2.6 2.7

I
0.4 0.6 0.9

8 4 3 3

I 2.9 2.6 3.3

1.1 1.2 0.3

I 8 5 3 4

3.5 3.6 3.5

I 0.7 0.8 0.6

I 8 5 3 4

3.8 3.8 3.0 3.9

I 1.3 0.9 0.4

8 4 3 3

I 3.1 2.8 3.2

I 0.5 0.0 0.5

6 3 3

I
I 68

I



In this table, the dependent variable is incremental innovation. This was measured
using the self-assessment scale described in the conceptual model. The scores on
incremental innovation ranged from 3.5 to 4.1. The highest scoring BG is Imaging
Systems, while the CTO office has the lowest score regarding incremental innovation.

Looking at the independent variables, it can be seen that there is a positive
relationship between connectedness and incremental innovation: if a BG has a higher
connectedness score, it results in a higher score on incremental innovation.

Furthermore, there are indications for a negative relationship between centralization
and incremental innovation: IS and U&M have considerable lower scores on
centralization than HI and the CTO office.

Another interesting point is that IS, which has achieved the top score on incremental
innovation, also has a clear top score on professionalization. The results for the other
three BG's are mixed.

Finally, it can be seen that there are indications for a negative relationship between
cosmopolitanism and incremental innovation. A higher cosmopolitanism score results
in a higher ambidexterity score in the case of three BG's (IS, U&M, CTO). However,
the score of HI does not fit this relationship.

The other concepts do not show any indication of a relationship with regard to
incremental innovation

Incremental Innovation (II)

3.2 2.7 2.4 2.6

0.8 0.9 0.4 0.6

8 3 4 3

3.8 3.9 3.8 3.0

0.8 0.4 1.3 0.9

8 3 4 3

1.8 2.7 1.9 3.0

0.8 0.7 0.8 0.7
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N 8 4 6 3

J.l 2.8 3.3 2.9 2.6

(J 0.9 0.3 1.1 1.2

N 8 4 5 3

J.l 3.5 3.5 3.5 3.6

(J 0.8 0.6 0.7 0.8

N 8 4 5 3

J.l 4.0 3.4 3.8 3.7

(J 0.5 0.3 0.4 0.6

N 8 3 4 3

J.l 3.0 3.2 3.1 2.8

(J 0.4 0.5 0.5 0.0

N 8 3 6 3

In this table, the dependent variable is the absolute research spending on incremental
innovation. This is based on the amount of FTE's spent on incremental innovation,
which has been indexed for confidentiality reasons. This data was obtained from a
data file consisting of all research projects conducted at Research in mid-2006. It can
be seen that IS is by far the BG which is funding the most incremental research
projects, with the eTa office being a good second. U&M and HI spend considerably
less.

The analysis regarding the independent variables is equal to the analysis of the total
research spending. This can be explained by pointing out the fact that incremental
research investments form the majority of the total research investments.

It can be observed that IS and the eTa office have a higher professionalization score
than U&M and HI. Moreover, the professionalization score of IS is considerably
higher than that of the other BG's. These are indications for a positive relationship
between professionalization and incremental research spending.

Another interesting point is that HI has a considerably lower trust score, indicating
that a certain minimum level of interdepartmental trust is needed to stimulate
incremental research funding.
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I
Incremental Innovation (III)

I
I
I
I4.0 3.7 3.8 3.4

0.6 0.4 0.3 I
8 3 4 3

2.6 2.9 3.3 I
1.2 1.1 0.3

I3 5 4

2.6 2.4 2.7 I
0.6 0.4 0.9

3 4 3 I
1.8 3.0 1.9 2.7

0.7 0.8 0.7 I
8 3 6 4 I

3.6 3.5 3.5

0.8 0.7 0.6 I
3 5 4

2.8 3.1 3.2 I
0.0 0.5 0.5

I8 3 6 3

3.8 3.0 3.8 3.9 I
0.9 1.3 0.4

3 4 3 I
I
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In this table, the dependent variable is the percentage of the total research budget that
is spent on incremental innovation. It can be seen that IS relatively spends the most,
while the eTa office spends the least resources on incremental innovation.

There are indications that connectedness has a positive influence on incremental
innovation: IS has the highest score on connectedness, and the eTa office has the
lowest score, while spending the highest, respectively, the lowest percentage on
incremental innovation.

Furthermore, cosmopolitanism seems to have a negative influence on the percentage
of incremental innovation spending: IS and HI have a lower cosmopolitanism score
than U&M and the eTa office.
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Radical Innovation (I)

5 8 6 3

3.9 3.8 3.8 3.0

0.4 0.8 1.3 0.9

3 8 4 3

2.7 3.2 2.4 2.6

0.9 0.8 0.4 0.6

3 8 4 3

3.3 2.8 2.9 2.6

0.3 0.9 1.1 1.2

4 8 5 3

3.5 3.5 3.5 3.6

0.6 0.8 0.7 0.8

4 8 5 3

3.4 4.0 3.8 3.7

0.3 0.5 0.4 0.6

3 8 4 3

2.7 1.8 1.9 3.0

0.7 0.8 0.8 0.7

4 8 6 3

3.2 3.0 3.1 2.8

0.5 0.4 0.5 0.0

3 8 6 3

In this table, the dependent variable is radical innovation. This was measured using
the self-assessment scale described III the conceptual model. The scores on
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incremental innovation ranged from 3.1 to 3.6. The highest scoring department is the
eTa office, while HI has the lowest score regarding radical innovation.

There are indications that trust has a positive effect on radical innovation: The eTa
office, which has achieved the highest score for radical innovation, clearly has the
highest score for interdepartmental trust. In contrast with this, HI, which has the
lowest score on radical innovation, has also achieved the lowest score on
interdepartmental trust. The two BG's which have achieved an in between score
regarding radical innovation (IS and U&M), have an equal score on trust which is also
located between the two extremities.

Regarding the concept of professionalization, it can be observed that the two BG's
with the highest radical innovation score also experience the highest scores on the
professionalization scales.

Furthermore, it can be seen that regarding radical innovation, the highest- and lowest
scoring BG's (the eTa office and HI respectively) experience the highest and lowest
professionalization levels respectively. This indicates a positive relationship between
professionalization and radical innovation. The two BG's in the middle show mixed
results.
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Radical Innovation (II)

3.9 3.8 3.8 3.0

0.4 0.8 1.3 0.9

3 8 4 3

2.7 3.2 2.4 2.6

0.9 0.8 0.4 0.6

3 8 4 3

3.3 2.8 2.9 2.6

0.3 0.9 1.1 1.2

4 8 5 3

3.5 3.5 3.5 3.6

0.6 0.8 0.7 0.8

4 8 5 3

3.4 4.0 3.8 3.7

0.5 0.4 0.6

3 8 4 3

2.7 1.8 1.9 3.0

0.7 0.8 0.8 0.7

4 8 6 3

3.2 3.0 3.1 2.8

0.5 0.4 0.5 0.0

3 8 6 3

In this table, the dependent variable is the absolute research spending on radical
innovation. This is based on the amount of FTE's spent on incremental innovation,

75

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

which has been indexed for confidentiality reasons. This data was obtained from a
data file consisting of all research projects conducted at Research in mid-2006. It can
be observed that the eTa office funds the most radical innovation projects. IS obtains
the second place, with an index number of 64.

There are indications that trust has a positive effect on radical innovation: The eTa
office, which has achieved the highest score for radical innovation, clearly has the
highest score for interdepartmental trust. In contrast with this, HI, which has the
lowest score on radical innovation, has also achieved the lowest score on
interdepartmental trust. The two BG's which have achieved an in between score
regarding radical innovation (IS and U&M), have an equal score on trust which is also
located between the two extremities.

Regarding the concept of professionalization, it can be observed that the two BG's
with the highest radical innovation score also experience the highest scores on the
professionalization scales.

Furthermore, it can be seen that regarding radical innovation, the highest- and lowest
scoring BG's (the eTa office and HI respectively) experience the highest and lowest
professionalization levels respectively. This indicates a positive relationship between
professionalization and radical innovation. The two BG's in the middle show mixed
results.
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Radical Innovation (III)

3.3 2.9 2.6 2.8

0.3 1.1 1.2 0.9

4 5 3 8

3.4 3.8 3.7 4.0

0.3 0.4 0.6 0.5

3 4 3 8

2.7 2.4 2.6 3.2

0.9 0.4 0.6 0.8

3 4 3 8

2.7 1.9 3.0 1.8

0.7 0.8 0.7 0.8

4 6 3 8

3.9 3.8 3.0 3.8

0.4 1.3 0.9 0.8

3 4 3 8

3.5 3.5 3.6 3.5

0.6 0.7 0.8 0.8

4 5 3 8

3.2 3.1 2.8 3.0

0.5 0.5 0.0 0.4

3 6 3 8

In this table, the dependent variable is the percentage of the total research budget that
is spent on radical innovation. It can be seen that the eTa office relatively spends the
most, while IS spends the least resources on radical innovation. It is interesting to
point out that the BG that is investing the most resources on innovation spends
relatively the least on radical innovation.
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The two BG's with relatively the largest radical innovation spending also have the
highest cosmopolitan score. This indicates a positive relationship between
cosmopolitanism and relative radical innovation investment.

Furthermore it can be seen that the highest connectedness score has been achieved by
IS, while the eTa office has the lowest connectedness score. This would imply a
negative relationship between connectedness and relative radical innovation spending.
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Ambidexterity (1)

I
I

1.6 I
8 5 6 3

I3.2 2.7 2.4 2.6

0.8 0.9 0.4 0.6 I
8 3 4 3

3.8 3.9 3.8 3.0 I
0.8 0.4 1.3 0.9

I8 3 4 3

1.8 2.7 1.9 3.0 I
0.8 0.7 0.8 0.7

8 4 6 3 I
2.8 3.3 2.9 2.6

0.9 0.3 1.1 1.2 I
8 4 5 3 I
3.5 3.5 3.5 3.6

0.8 0.6 0.7 0.8 I
8 4 5 3

4.0 3.4 3.8 3.7 I
0.5 0.3 0.4 0.6

I8 3 4 3

3.0 3.2 3.1 2.8 I
0.4 0.5 0.5 0.0

8 3 6 3 I
In this table, the dependent variable is ambidexterity. This is operationalized as the Isum of the radical and incremental innovation scores (see the conceptual model for
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more details. Ambidexterity scores ranged from 7.6 for IS to 6.8 for HI, while the
eTa office and U&M both had a score of7.1.

There are indications of a positive relationship between professionalization and
ambidexterity: IS has a considerably higher ambidexterity score than the other three
BG's, while its professionalization score is also considerably higher.

Furthermore, there are indications that there is a minimal trust level needed to achieve
a high ambidexterity score: HI, the lowest scoring BG regarding ambidexterity also
has the lowest trust score.
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Total Research Spending

3.2 2.7 2.4 2.6

0.8 0.9 0.4 0.6

8 3 4 3

3.8 3.9 3.8 3.0

0.4 1.3 0.9

8 3 4 3

1.8 2.7 1.9 3.0

0.8 0.7 0.8 0.7

8 4 6 3

2.8 3.3 2.9 2.6

0.3 1.1 1.2

8 4 5 3

3.5 3.5 3.5 3.6

0.6 0.7 0.8

8 4 5 3

4.0 3.4 3.8 3.7

0.5 0.3 0.4 0.6

8 3 4 3

3.0 3.2 3.1 2.8

0.5 0.5 0.0

8 3 6 3

In this table, the dependent variable is the total research spending. This is based on the
amount of FTE's spent on innovation, which has been indexed for confidentiality
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reasons. This data was obtained from a data file consisting of all research projects
conducted at Research in mid-2006. It can be seen that IS is by far the BG which
funding the most research, with the CTO office a good second. U&M and HI spend
considerably less funds on research.

It can be observed that IS and the CTO office have a higher professionalization score
than U&M and HI. Moreover, the professionalization score of IS is considerably
higher than that of the other BG's. These are indications for a positive relationship
between professionalization and research spending.

Another interesting point is that HI has a considerably lower trust score, indicating
that a certain minimum level of interdepartmental trust is needed to stimulate research
funding.
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Appendix M: the interaction process between PMS and Research

In this appendix, a schematic overview is provided of the interaction processes
between PMS and research. The processes described here have a cycle time of one
year.

The Philips Research department has identified four different key research processes:

• Research Strategy and Program definition. In this process, the current strategy
is developed and enhanced. Furthermore, the management of the research
programme is outlined. Finally, the guidelines that should be used for the portfolio
creation are outlined.

• Customer Relationship Management. This process addresses how Research
deals with customers (both internal and external) on a strategic, tactical and
operational level.

• Project Management and Execution. This process focuses on project
management, project idea generation, and intellectual property rights (IPR)
generation, transfer and publication.

• People Management. In this process, the creative climate is considered, as well as
personnel review and reward, career development and capability development.

These four processes together form process O. For this thesis, the Customer
Relationship Management process is the most important process, because this deals
with the interactions between Research and the different product divisions (PD's) /
businesses. In this specific case, Philips Medical Systems is the specific product
division. In the remainder of this chapter, a detailed description will be given of the
theoretical functioning of the CRM process, that is the functioning according to
formal Research and PMS documentation.
In the Customer Relationship Management process, a distinction is made between
internal and external customers. The interactions between Research and Philips
Medical Systems are part of the internal account management process. For this
reason, this analysis will focus on the internal part of the CRM process. The process
can be further subdivided into a strategic, a tactical and an operational level.

Customer Relationship Management

Internal Account Management

External Account Management

From the perspective of the Research department, the account management structure
is as follows: the chairman of the Research Management Team (RMT) appoints one

83

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



84

The responsibilities for the account management differ from those of the program
management.

• Arrange representation of PD in the • Representation of Research in
LRTO sounding board LRTO sounding board

• Fit between contract research and • Signing of research contract by the
PD business strategy chairman of the RMT

for new
boundary

proposals
(against

• Fit with long term technology
strategy

• Reviewing structure of projects (in
cooperation with representatives of
the customer)

Program Management

technology • LRTO content (technology vision
and content)

• Giving input and defining the • Screening
boundary conditions for the PDIBU projects
research program conditions)

• Communication structure between
PD and Research, participation in
technology decision-making bodies
ofPD

• Joint Research-PD
strategy document

Account Management

Vice-versa, the PMS should influence the long term direction of the Research
Program. This is achieved by placing PMS representatives in Program Committees
and LRTO Sounding Boards. As a result of this, the content of the research program is
based on ajoint vision and strategy of Research and PMS.

account manager to a specific product division or external customer. In the case of an
internal customer, this account manager has the opportunity to install an account team
towards the specific PD. This team can consist of a number of account managers for
the different businesses of the specific product division. The PD account manager
keeps the final responsibility.

Research is involved in the strategy and decision making process of Philips Medical
Systems: the strategic marketing department and the CTa office of PMS are
discussion partners for Research. Research assists in the roadmap discussions at PMS.
Research is seen as a top technical advisor for PMS.

The PD account manager has a mediating role between Research and the specific PD.
The PMS account manager arranges proper PMS participation in the LRTO Sounding
Boards. Furthermore, he or she sees to it that the different project proposals are
thoroughly screened by the Program Management before going into detailed
discussions with the product division, in this case PMS. The account manager
facilitates the discussions between Program Management and PMS. The resulting
project portfolio will be reviewed by the account manager. After this he or she will
negotiate the final research budget, which PMS will make available. The account
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manager will prepare the Research Contract, which is signed by PMS and the
chairman of the RMT. Finally, representing PMS, he or she must agree on the review
structure of the project portfolio with Program Management.

Customer Relationship Management at the strategic level

In order to let the CRM process be successful at the strategic level, the following
inputs must be collected:

• The Technology Trends and Opportunities document (TT&0). This document
consists of a one page strategy statement, highlighting the major challenges and
cross-program issues. This is produced by the RMT

• The Product and Technology Roadmaps ofthe PDf business
• The Technology Strategy Document (TSD)
• Analyzed customer feedback reports and satisfaction surveys
• Completed Process Survey Tool (PST) for Business Balanced Scorecard (BBS)
• Identified opportunities for improvement
• Specific PD business info: competitor info, market data, etc.

First, a yearly meeting structure between the PD and Research must be agreed, and
PD participants for the LRTO Sounding Boards must be designated. The next step is
to compile a Joint Research-PD technology strategy. More concretely, a Joint
Research-PD Technology Strategy Document is created. Furthermore, the total PD
research budget is indicated. The next step is to provide provisional PD Research
budgets per program. If this has been done, a call for research proposals can be given
out. This entire process, specifically operationalized for the PD PMS, is depicted in
the flowchart below, together with the participants involved and the approximate
deadlines.

Last year's LRTO
doc's, TI&O doc,

customer feedback,
satisfaction surveys,

roadmaps, completed
PST, identified
improvement

opportunities,business
input ,..-~~-~~

Meeting structure, PD
representatives,

Improvement targets

Strategy document, PMS
Research Budget indication

Updated LRTO documents
(from Program
Management)
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Customer Relationship Management at the tactical level

For a successful CRM process at the tactical level, the following inputs are necessary:

• A set of screened project proposals. This screening must be conducted by the
Program Management involved.

• The joint PD-Research Technology Strategy Document, acquired in the strategic
part of the CRM process.

• A provisional PD research budget per programme, acquired in the strategic part of
the CRM process.

• A call for research proposals, given in the strategic part of the CRM process.

The first step is to communicate the results of the previous strategic process to all
stakeholders. This is done by the Account Team and the CTO. On the basis of the
(new) strategy, proposals for the termination of specific projects can be made by the
account team and the CTa of the PD. Together with the project proposals prescreened
by the Program Management, this leads to a temporary project portfolio. The resulting
project portfolio as a whole will be prescreened by the account team, regarding
customer strategy fit and budget constraints, as determined in the strategic process.
This evaluation takes place at the portfolio level, not at the individual project level.
After this has been done, the account manager will send the portfolio to the PD. After
that, the account team and the customer will select the definitive set of project
proposals. Finally, the project portfolio will be negotiated and agreed, which results in
a PD research contract, signed by the CTa of the PD and the chairman of the RMT.
Furthermore, the meeting and review structure for the coming year will be decided.
The final step for Research is to collect customer feedback from the PD, together with
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I
I
I
I
I
I
I
I

TI&O doc, Joint
Research-PMS ISO,

Provisional PMS
research budget, call

for proposals

PMS research budget per
Program

Project Proposals screened
by Program Management

Projects proposed for
continuation

Communicated strategy,
Projects proposed for termination

Final PMS research
budget

PMS feedback,
improvement
opportunities,

Completed PSl

Final project portfolio, signed
PMS research contract, agreed
meeting and review structure
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a complete Business Balanced Scorecard (BBS) for strategic partnerships, and an
evaluation of the account management process.

This entire process, specifically operationalized for the PD PMS, is depicted in the
flowchart above, together with the participants involved and the approximate
deadlines.

Customer Relationship Management at the operational level

For a successful CRM process at the operational level, the following inputs are
necessary:

• Signed Research contracts, obtained during the tactical CRM process
• Approved project assignments.
• Customer business developments. Members of the strategic marketing department

at PMS and marketing people at the BU-Ievel provide this information.
• Research Developments, delivered by PM
• An agreed progress tracking and project review structure, acquired in the tactical

CRM process.

The account team must stay in touch with the organizational and business
developments evolving at both the customer and at Research. The team must
communicate these developments back to the other side. Regular communication
channels for daily business information must be established for this purpose. Another
ongoing task is the tracking of the project progress and the conducting of periodic
reviews on behalf of the customer, in order to detect deviations from the original
planning. Progress tracking on behalf of Research will be carried out by PM. If there
is a problem which cannot be solved at the project level, it is the responsibility of the
account team to conduct a root-cause analysis, and to come up with solutions (e.g.
adaptation of project assignments, process improvements). Furthermore, in the case of
no apparent problems, Customer Satisfaction Surveys (CSS) at the project level are
optional. These surveys are conducted by the Account Team, and mainly involve the
customer's project leader of the specific project.

This entire process, specifically operationalized for the PD PMS, is depicted in the
flowchart below, together with the participants involved and the approximate
deadlines.
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In case problems are identified:

Continuous Process:

Opportunities for improvement,
Possible adjustments to projects

Business input for next year
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