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Reading Guide

Reading Guide

This thesis deals with explorative alliances in the biotechnology sector. The work contains
a literature study, with the intention to develop new hypotheses and an empirical part to test
them. Therefore companies in the Dutch biotechnology sector were contacted and interviewed
with the help of a questionnaire, to generate the respective data, that should make it possible
to accept or reject those hypotheses.
The work is divided in 5 chapters.
In Chapter 1 , the Conceptual Research Designis presented. It starts with a literature re-
view summing up to the Research Background followed by a Problem analysis, that triggers
the Research objectives. The Research model and the Research questions complete the �rst
chapter.
Chapter 2 contains theTechnical Research Design. It introduces the research materials, re-
search strategy and gives an outlook on the scheduling of the research activities in a detailed
research plan.
In the Theoretical Framework, the hypotheses are developed and a Conceptual Model combin-
ing those hypotheses and setting them in relation to each other states the end ofChapter 3 .
In Chapter 4 the Methodologyof the research (survey and analysis) is introduced, before
Chapter 5 displays theAnalysis of the data resulting from the survey.
The Results, Discussion and Conclusionare found in the �nal Chapter 6 , that ends with the
Managerial Implications.
The Lists of Contents, Figures and Tables allows, to pick out the parts of interest and use
them in combination with the Management Summary, which is given on the follwing pages of
this thesis.
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Management Summary

Management Summary

The objective of this thesis is to uncover the impact of di�erent types of alliances on ex-
ploration in the biotechnology sector and to help companies in this sector to see more clearly
which type of partnering serves best their purposes, considering their own and the chosen
partner’s business situation.

At the start of the thesis research an extensive literature study was conducted, in order to
clarify the Research Background(Chapter 1.1) and to set up theResearch Framework(Chapter
1.2), which includes aResearch Model(see Figure 2 on page 16) and ends with a detailedRe-
search Plan(see Figure 3 on page 22), followed by theTechnical Research Design(Chapter 2).

In the Theoretical Framework (Chapter 3) the Resource Based View, the Open Innovation
theory and the Dynamic Capabilities theory are discussed with respect to the research objec-
tive and the research questions that were imposed in theResearch Framework. The central
research question asks for the e�ects of di�erent types of alliances on exploration results in
the biotechnology sector.
The Resource Based View covers the �rst subquestion, asking, which e�ects the cooperation
form has on exploration and deals explicitly with the resource heterogeneity and its stability.
The second subquestion asks what is important for the resource mobility. It leads deeper in
the quest for criteria, that make resources movable or not. If the formation of an alliance
is motivated by the goal to build a unique set of resources, the Resource Based View and
speci�cally the Dynamic Capabilities approach can not be ignored to study the e�ects on
exploration of di�erent alliance types.
Open Innovation theory provides hints towards the types of risks that occur in connection
with using open business models and will contribute to answer the subquestions of this thesis
relating to the exploration risks.
The Theoretical Framework leads to a set of 10 hypotheses and aConceptual Model(see Figure
7 on page 42) linking these hypotheses to each other.
In the Methodologypart (Chapter 4), the exact procedure is explained. A pilot study including
4 companies was conducted, before applying the survey questionnaire to the selected sample
population, that resulted in a sample size of 38 alliances to test the hypotheses.
Partial Least Squares was used to test theConceptual Model. The Analysis (Chapter 5) was
conducted stepwise by testing the hypotheses separately �rst. Using the results of the survey
in the Dutch biotechnology sector and by paying respect to the limitations, coming along with
a relatively small sample size, theConceptual Modelwas updated (see Figure 28 on page 79)
and tested using the Smart PLS software (see Figure 29 on page 80). As the software itself
doesn’t generate sense making results on its own, literature was used (e.g. Hulland 1999 and
Huber et al. 2007) for creating an analysis procedure, that allows to draw conclusions after-
wards. Consequently theAnalysis is not a black box, but the stepwise approach allows the
interested reader to trace back, which questions in the questionnaire were used and whether
they serve as indicators for the latent variables that were created in order to test the single
hypotheses and theUpdated Conceptual Model. Reliability and validity of the measurement
and structural model were tested for every hypothesis. There is a set of tables and �gures
that are all itemized in a List of Figures and a List of Tables and allow to look straight at the
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underlying data.

The Results, Discussion and Conclusion(Chapter 6) build on the PLS outcomes.
The following equations state the �nal Results of the Analysis and could be derived from
testing the Conceptual Model.

In the Conceptual Model 37% of the latent variableResource 
ow could be explained by
the following equation:

Resource flow = 0,383*Human resource exchange + 0,345*Physical resource
exchange + e1

For the latent variable Synergy 44 % explained by the equation:

Synergy = 0,660*Resource flow - 0,262*Cognitive distance + e 2

Risk reduction with 63% was explained by the equation:

Risk reduction = 0,796*Collaboration closeness + e 3

The single alliance performance latent variable Research performance, has an R-square
value of almost 0,5 and the equation for that latent variable adds up to:

Research performance = 0,444*Synergy + 0,364*Risk reduction
- 0,261*Alliance complexity + e 4

The last equation from this conceptual model is the second single alliance performance
latent variable Design of products and processes. Of this variable 37% was explained by:

Design of products and processes = 0,566*Synergy - 0,226*Risk reduction +
0,295*Project complexity + e 5

As expected, resource 
ow between the partners plays an important role by synergy build-
ing in alliances. However, a di�erent contribution from physical, �nancial and human resources
was found. Exchanging human resources contributes most to the resource 
ow and the syn-
ergy creation resulting from it. The e�ect of the physical resource exchange was signi�cantly
smaller, while no e�ect could be measured of �nancial resource exchange. This �nding is not
surprising because of the negative relationship that was found between cognitive distance and
synergy creation, for human resource exchange is thought to mitigate this negative relation-
ship. Further there is evidence, that the resource 
ow is enhanced in case that there is a cross
examination of each others patent applications.

When it comes to risk reduction, the collaboration closeness of the two alliance partners
plays an important role. The ones that collaborate closely, by supporting in management
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coaching and training and by providing each other the possibility to look at patent applica-
tions also help each other in the search for potential new alliance partners. By doing so they
reduce the risk of conveying parts of the non protected discoveries, when negotiating with new
alliance partners. Risk reduction itself has a positive in
uence on the Research Performance,
but a negative one with the Design of products and processes. An explanation for this could
be that while the positive in
uence of Risk reduction on the Research performance results
from the greater risk of giving non protected knowledge away in an early stage, the Design
of products and processes stage is closer to exploitation process. Patent protection exists and
stealing knowledge is easier to trace back in this stage with already more documents contain-
ing the new knowledge of a product or process. So risk reduction is less necessary and makes
the process more expensive, reducing the positive e�ect of risk reduction. To many people
involved in the alliance collaboration (Alliance Complexity), in
uences the Research Perfor-
mance negatively. A positive e�ect can be found , in case that there is a larger number of
companies involved (Project Complexity) in the Design of products and processes. Intuitively
this means, that while in the research phase there are people standing on each others feet,
which is negatively, in the Design phase a lot of companies participating might bridge the gap
to the market e�ectively.

Besides theConceptual Modelresults it can be stated that R&D alliances with a lack of

exibility in the research process were found to face more problems in the knowledge genera-
tion. To yield success in the exploration process, a more 
exible strategy towards the outcomes
is more promising.
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1 Conceptual Research Design

1.1 Research Background
’In biotechnology we see a relatively new �eld of technology in which a substantial number of
small R&D intensive �rms have found an important share of the business in performing R&D,
both basic and applied, through alliances and contract research with large �rms’ (Hagedoorn,
1993:381). This citation can be seen as a baled and still up to date abstract of an interesting
situation found in this high-technology sector and gives an incentive to have a closer look at
those circumstances.
There is a certain set of problems biotechnology companies, depending on their size, face to
di�erent extents.
For small/medium size companies one of the main problems derives from the shortage of cap-
ital to develop a product and to introduce it to the market. On top of that, all companies in
this sector face long time horizons until �rst revenues pour in, that hardly any of them can
stand through without having some other income already. In �gures this means, that the drug
discovery and development may extent more than 15 years and cost over $500 million for a
single drug ( Rothaermel & Deeds, 2004). As a third major issue, companies in the biotech-
nology sector face an extremely high uncertainty, when it comes to product developments (
Rothaermel & Deeds, 2004). To raise su�cient bank loans in risk averse capital markets is
consequently not always possible and states a challenge in particular in a situation like the
actual international banking crisis. Thus especially small companies are frequently facing re-
source constraints (Majewski, 1998).
In general only big companies with a diversi�ed portfolio and respective �nancial resources
can bare the implications of these special product developments. But although smaller com-
panies are confronted with a whole queue of di�culties, they also provide certain advantages,
partly derived from their smaller size that makes them good innovation sources for larger �rms
(Kotabe & Swan 1995). Unique or scarce competencies, low hierarchies and internal 
exibil-
ity (Nooteboom, 1993) seem to make up to some extent for lower �nancial power. When
small �rms participate in Research and Design, they do so more intensively and e�ciently
(Nooteboom & Vossen, 1995). Further the small company (for instance a start up company)
is often the product of an innovative idea itself, while in bigger companies, that exist for
quite some time already, the task to come up with new ideas, even endangers their further
existence (Brown & Eisenhardt, 1997), with an increasing �rm size resulting in decreasing in-
novation performance (Ahuja & Lampert, 2001).The term Innovation, as introduced by Joseph
Schumpeter, is not restricted to the inventing process itself, but also includes the assertion of
the fabrication on the market (Schumpeter, 1939). According to Schumpeter the successive
stages of innovation are roughly: invention, development, tooling/production, introduction to
practice/market and di�usion (Nooteboom, 1993). In this thesis work the named stages of
innovation shall be subsumed under the classi�cation of Exploration and Exploitation (March,
1991). In short, exploitation is concerned with the re�nement and extension of existing tech-
nologies (Lavie & Rosenkopf, 2006), whereas exploration is rooted in the extensive search for
potential new knowledge (March, 1991). Comparing small companies with the bigger ones in
the biotechnology sector towards exploration and exploitation, it can be found, that smaller
�rms are expected to have an overall disadvantage, in terms of resources. This disadvantage
is smaller in exploration than in exploitation ( Nooteboom et al, 2006).
Considering that small biotechnology companies, as well as the big ones posses certain merits,
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it might be explained, why not only older, established big size companies are building this
sector. At the same time the described situation implicates the occurrence of many alliances
and makes it an ubiquitous phenomenon (Hagedoorn, 1993) and particularly in hightech sec-
tors companies take the alliance topic into concern, when deciding on their company strategy
(Nooteboom et al, 2006). Especially small/ medium size companies in the biotechnology sec-
tor and big pharmaceutical/ chemical trusts can partner with each other to overcome their
particular disadvantages (Rothaermel 2001a) by bene�ting from their complementary proper-
ties (Nooteboom, 1993).
Rothaermel & Deeds found in 2004, that the average biotechnology �rm has entered into three
exploration and �ve exploitation alliances. Although the purpose of the cited study was not
to prove the general occurrence of a merger or alliance in a biotechnology company history,
it still indicates that there is a high probability for it to happen and that there are two main
ideas behind the alliance foundation, exploration and exploitation.
What remains unanswered is the question towards the challenge of exploration and exploita-
tion, what types of alliances are the appropriate way to succeed on the strategic level.
This research will look at e�ects o� di�erent types of alliances towards the exploration and
exploitation in the biotechnology sector.

1.2 Research Framework
1.2.1 Problem de�nition

Operations concerning new product development of big trusts in the biotechnology sector
as well as the ones of small companies can be divided into the two �elds, exploration and
exploitation. The exploration/exploitation model, introduced by March 1991, was applied
by Koza & Lewin to the companies partnering behavior, stating, that decisions to enter an
alliance can be distinguished in terms of its motivation to exploit an existing capability or to
explore for new opportunities ( Koza & Lewin, 1998: 256).
This �nding connected to the new product development, which the biotechnology sector is
devoted to, is pictured in Figure 1.

Figure 1: Firm allying and new product development (Rothaermel & Deeds, 2004) (modi�ed)

In this picture the two stages of product development in which companies do cooperate
with each other is given as exploration alliances and exploitation alliances. As stated in 1.1,
actors in the biotechnology sector rely frequently on being partnered with each other in order
to enlarge the companies success towards exploration and /or exploitation.
But which form of partnership is the most promising when it comes to exploration and/
or exploitation? Or more speci�c, which are the e�ects of several alliances types towards
exploration and exploitation in the biotechnology sector.Citing Rothaermel & Deeds (2004)
as evidence for the research necessity, linking di�erent types of alliances to each distinct stage
in the new product development process [...] has not yet been undertaken(Rothaermel &
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Deeds, 2004: 202). There is still a lack of knowledge and research needs to be done in order
to light up the advantages/ disadvantages of approaching the exploration and exploitation
task by using alliances with di�erent characteristics. To treat exploration and exploitation
alliances separately seems reasonable, as only 1.9% of the 889 strategic alliances between 32
large pharmaceutical �rms and providers of biotechnology were aiming at both activities, in a
survey sample employed by Rothaermel in 2001. Further only the exploration alliances could
be split up in equity and nonequity alliances and provide a wider range of alliance types to
look at, than exploitation alliances do (Rothaermel, 2001).

1.2.2 Research objective

The objective of the thesis is to provide one part of this lacking knowledge by focusing on the
exploration side, namely by

� uncovering the e�ects achieved by using di�erent types of alliances on exploration in the
biotechnology sector.

� Due to that clari�cation companies in the biotechnology sector shall be able to see more
clearly which type of partnering serves best their purpose, considering their own and the
chosen partner’s business situation.

By means of a literature study it shall be decided which issues resulting from the decision
to enter an alliance are the most relevant and what their peculiarities towards new product
development are. In an empirical study the e�ects di�erent cooperating forms had on the
outcomes of the exploration process within an alliance shall be ascertained, while it will be
assessed from the perspective of one of the companies participating in that partnership.

After information is gathered and analyzed, the e�ects di�erent alliances have on the
exploration success will be presented. After concluding on the e�ects, recommendations may
be given what type of alliance two companies, facing that decision, shall choose, taking into
account their reciprocal interest.

1.2.3 Research model

The following research framework displays the steps that will be taken during this research in
order to reach the objective stated in 1.2.2.

� A literature study of Open Innovation shall be conducted. Further the Resource Based
View will be applied to approach the research problem.

� The theories studied shall serve to de�ne hypotheses related to the e�ects on exploration,
achieved by forming di�erent types of alliances in the biotechnology sector.

� Companies should be contacted to gather data, that shall allow to test the hypotheses
empirically.

� The combination and the analysis of the data resulting from the steps mentioned above
will give the material for discussion, conclusions and the recommendations for this thesis.
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The Model of the research is presented more analytically in Figure 2.
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1.2.4 Research questions

In order to reach the objective, several questions have to be answered. The discussion of the
research problem, which is based on a literature review, raises a central research question.

Central research question

� What are the e�ects achieved by using di�erent alliances on exploration in
the biotechnology sector?

In the following sections, splitting up the central research question shall allow to approach
the answering in a more sophisticated manner, to state �nally the e�ects on exploration.
By developing the subquestions, based on what has been published in the literature so far,
related to explorative alliance formation, shall make the reasoning behind the chosen set more
comprehensible.
Before any alliance option is taken into consideration, there needs to be any kind of necessity
to do so. Di�erent types of alliances are motivated by di�erent goals ( Rothaermel & Deeds,
2004) and more than 85% of joint R&D agreements, equity investments, R&D joint ventures
together with research cooperations are strategically motivated (Hagedoorn, 1993). Koza &
Lewin (1998) even argue that an alliance intent is at any time related to exploration, or
exploitation objectives ( Koza & Lewin, 1998) and Das & Teng (2000) stress that the desire
to acquire resources and capabilities as one of the primary motivations (Das & Teng, 2000).
While there is much known about established companies motivations to enter alliances there
is a lack of investigation of resource (capability) 
ows between partners (Gulati & Higgins,
2003). The term resource 
ow suggests, that there exists a set of resources, which can 
ow
between cooperating companies. But to what extent is this really the case for the alliances
studied in this thesis work?

1. Which e�ects has the cooperating form due to the resource 
ows on exploration?

The increasing consensus in literature, that resource heterogeneity provides a clear poten-
tial, which can be e�ectuated through strategic alliances (Nooteboom et al.,2006) deserves a
certain regard and raises subquestion 2:

2. What is e�ected by the nature of the assets towards exploration?

With answering subquestions 1 and 2, it shall be tried to catch the e�ects o� di�erent types
of alliances on exploration by applying the Resource Based View and using the background of
Open Innovation.
As alliances enable resource 
ows from other �rms and allow to share cost as well as risks
(Eisenhardt & Schoonhoven, 1996), besides resources, the risk involved in the partnering
action shall be a central item of this research. As most innovations will either never reach the
market (Gri�n, 1997), or are at least not likely to meet �nancial expectations ( Booz-Allen
& Hamilton, 1982), any cooperation in the biotechnology sector will start with this special
burden. Additionally in knowledge intensive industries, the risk to confer valuable information
on an opportunistic partner is substantial (Deeds & Hill, 1998), to name another type of risk,
that is related straight to the partnering behavior of a company. This evades now several
questions. First it is of interest:
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3. What types of risk exist in exploration ?

It seems important to list types of risk and to categorize them, as the following subquestions
apply only for certain types of risks and not for all of them. There are risks that can only be
shared, but not reduced, while a second type of risk, deriving from the partnership interaction
itself, can be possibly lessened (Gilsing & Nooteboom, 2005).
Research needs to be done, in order to uncover,

4. Which e�ects has the type of alliance concerning the risk sharing issue on exploration?

5. Which e�ects has the type of alliance concerning the risk reducing issue on exploration?

In order to answer the last three subquestions the literature on Open Innovation and is pored
over.
Answering the subquestions shall lead to respective hypotheses. By testing those assumptions,
empirical �ndings will help to complete the answer on the central research questions.

1.2.5 Key-concept de�nitions

The key-concept de�nitions will help as a guideline through the following literature study
and provide that way a starting point for the theoretical framework, in which those concepts
will be further elaborated. The concepts discussed are Alliances, Exploration, Biotechnology
sector, Nature of assets, Resource 
ow, Absorptive capacity, Risk management and Small and
medium sized enterprises (SME).

Alliances
A common de�nition calls an alliance, an agreement between two or more individuals or en-
tities stating that the involved parties will act a certain way in order to achieve a common
goal (www.investorwords.com, 25.11.08). There are however di�erent types of agreements to
achieve this common goal.
Exploration
Hyland and Soosay restate exploration as a type of learning. They proclaim the exploration for
new knowledge, skills and processes (Soosay & Hyland, 2008). In another short de�nition the
experimental character and newness is stressed more. There, exploration can be found as the
experimentation with new alternatives (Nooteboom et al., 2006). To introduce exploration in
connection with alliances, notice should be taken of the fact, that exploration alliances engage
in upstream activities of the value chain (Lavie & Rosenkopf, 2006). Especially interesting
for this research is further the distinction Beckman et al. (2004) make, between attribute
exploration and structure exploration, as it is linked to the partnering behavior of the compa-
nies. Structure exploration refers to a �rm forming alliances with partners with whom it has
no prior ties, whereas attribute exploration refers to a �rm’s forming alliances with partners
whose organizational attributes considerably di�er from those of its prior partners (Lavie &
Rosenkopf, 2006).

Biotechnology sector
Biotechnology itself is simply the industrial use of living organisms (or parts of living organ-
isms) to produce drugs, food or other products (Nature Biotechnology, 1999). Analogically
the biotechnology sector is subdivided into groups depending on the process applications. Red
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biotechnology deals with medical applications and has close links to the pharmaceutical in-
dustry, while green biotechnology deals with agricultural and white/grey biotechnology with
industrial processes. The order in which the di�erent types of biotechnology are stated is re-
spective to their importance as a part of the sector. The average growth of the total industry
is projected to 8% through 2015 and three-fourth of the global revenues of this industry are
made in the U.S. Europe, where this study will be located follows with 15 % of the global
biotechnology revenues (Porter et al. 2007).
Nature of assets
There are several types of assets which can be brought in or not, from both sides entering
an alliance. A main distinction can be made by dividing them into tangible and intangible
assets. Possible complementarity should also be stated as a nature of the asset with respect
to alliances.
Resource flow
Any technology cooperation demands an exchange of resources (capabilities). Trust enables
the exchange of information and promotes ease of interaction and a 
exible orientation on the
part of each partner. This connection has been further re�ned as scholars have examined the
di�erential bene�ts �rms receive from di�erent types of alliances and how this is in
uenced
by the conditions under which they have been formed (Gulati ,1998). Also for the exchange
of tangile assets trust can be assumed as the basis to found on.
Absorptive capacity
Absorptive capacity origines from the capabilities to recognise the value of new information, to
assimilate it, and to apply it to commercial ends or to evaluate and utilise outside knowledge
(Cohen Levinthal, 1990). Relating to the absorptive capacity, cognitive distance between two
companies plays a major role and it challenges to �nd partners (or to keep partners ) at an
optimal cognitive distance (Nooteboom, 2006).
Risk management
The process of analyzing exposure to risk and determining how best to handle such exposure
(www.investorwords.com, 25.11.08). In cases where the risk is related to any kind of trans-
action, the choice of the alliance type and the respective governance structure might play an
important role. Here the same logic by which �rms choose between the extremes of making or
buying a component is also expected to operate once �rms have decided to form an alliance
in their choice of governance structure (Gulati , 1998: 302).
SmallMediumEnterprises
In Europe small and medium sized enterprises (SME) with the boundary of small and medium
sized is ranging, across di�erent countries, between 5 and 50 persons engaged ( in the Nether-
lands 10), and the boundary between medium sized and large business ranging between 50 and
500 persons engaged (in the Netherlands 100) (Nooteboom, 1993). Start up companies and
SMEs shall be treated the same in this study, since new �rms tend to be small, the liability
of newness is actually a liability of smallness (Baum et al., 2000:268) and the questions raised
in this thesis are targeting more at the company sizes than at how long the research objects
are in business already.
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2 Technical Research Design
The technical research design will give an outlook on the way the research material is selected,
which research strategy shall be chosen and further also states the planning of the research
(Verschuren & Doorewaard 2005).

2.1 Research Material
In order to create the conceptual research design, scienti�c papers have been studied, that
were taken mainly from the Strategic Management Journal, the Academy of Management
Journal, the Organization Science etc. Based on this paper review and notes taken from
there, a basis for the theoretical framework is created. In order to arrive at a more systematic
theoretical framework and not to overlook important aspects related to the research topic,
the work on Open Innovation from Chesbrough shall be studied. For the Resource Based
View the works of Barney 1991 and 2001 shall be used as a guideline. The argumentation for
stating the hypotheses will be supported then by several other sources. The empirical data of
this thesis will be based on a survey in the Dutch biotechnology sector, that shall be created
by using parts of the sample, Mathijs Koenraadt, employed for his thesis in 2007 for a pilot
study, before contacting about 140 Biotechnology companies, that �t certain selection criteria.
How all those sources are meant to be combined will be presented in the following section,
explaining the research strategy.

2.2 Research Strategy
The literature study o� the sources mentioned above shall help to create a theoretical frame-
work with a set of hypotheses at the end, that shall be tested in the empirical part of this
study. Before launching a questionnaire to collect data from a larger number of companies,
the 10 companies Koenraadt included in his sample shall be contacted for a pilot study. The
thesis of Mathijs Koenraadt was chosen here for several reasons. First it deals with the suc-
cess factors for entrepreneurship in the dutch life science industry, or even more precise in the
dutch biotechnology sector. This way his thesis provides an interesting sample of companies
to contact, for generating empirical data for this work. A dataset of those companies already
exists, that shall be helpful for the pilot study of this thesis. Second the topic, dealing with
success factors in this industry, is closely related to the research issue of this thesis. And third,
the author did put a special e�ort in creating the questionnaire and was consulting several ex-
perts to develop it and elaborated in total about half a year on it, working in a lot of feedback.
So the quality of the questionnaire is kind of approved by the experts contributing to it and
will be a good leading example for creating the questionnaire that shall be employed in this
thesis work. A further opportunity origines from the fact that the author himself recommends
to skip several questions from his original questionnaire (Koenraadt, 2007: 227) that proved
to be di�cult for the respondents and give examples, what kind of questions shall be avoided.
Within the pilot study, the answering of the questionnaire should be conducted, by visiting the
interviewees, so the interviewees can be confronted with the answers they gave two years ago.
The main reason for using the questionnaire, the company sample and the data generated in
2007, is the expectation to found this research on stronger empirical evidence, than by running
with a complete new questionnaire in the uncertainty of missing the respondents mind. So
it seems more promising to shoot for the sure ones with a pilot study �rst and then to dare
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to reach out for a larger database and to be in possession of some backup data already, that
should improve the approaching of new companies.

2.3 Research Planing
The research plan, given in Figure 3 on page 22 displays, all main research design states and
the time frames that are set to them, so the research goal can be reached, within the given
time constraints. To create this research plan seems evident, as there is a critical path that
has to be watched not to mess up the conceptual design of the research. The �nishing date of
the research is set to be the 20 th of June 2009. The literature study started at the beginning
of september, so the total research will take approximately 8 month + 2 month for improving
the structure and content of the thesis. The locations the research is done is divided into Bonn
for writing and the Netherlands for gathering empirical data, so an elaborated time schedule,
also considering the traveling time in between, deserves certain regard. In the top line of the
graphic given on the next page, the week numbers are indicated starting in at the end of 2007.
At this point in time the schedule was created. It goes on with the week numbers in 2009
according to the calendar. The lines with the weekdays will allow to further delegate the tasks
on a day to day basis, which shall be kept updated. Below we �nd the major thesis design
states and the weeks dedicated to it. The colors with its caption in the upper left, gives more
precisely what kind of activity. A set of deadlines indicated in the right corner down the page,
shall help not to stumble on the critical path.
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Figure 3: Research Plan
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3 Theoretical Framework

3.1 Resource Based View
In latest publications it has been agreed, that strategic technology partnering can induce the
e�cient use of resource heterogeneity and a better understanding of this fact is achieved by
the application of the resource based view theoretical framework (Nooteboom et al., 2006).
The resource based view of the �rm (RBV) is an in
uential theoretical framework for under-
standing how competitive advantage within �rms is achieved and how that advantage can be
sustained over time (Schumpeter, 1934; Penrose, 1959; Wernerfelt, 1984; Prahalad & Hamel
1990; Barney, 1991; Nelson, 1991; Peteraf, 1993; Teece et al., 1997; Scholten, 2006 in Fortuin,
2006:24). There are two basic assumptions the Resource Based View is founded on. Companies
in an industry do not all posses the same resources which provides a resource heterogeneity
and the partial immobility of these resources preserves this state of resource heterogeneity
(Barney 1991). Those basic assumptions make the Resource Based View especially interesting
to look at for this thesis work. The subquestions asking, which e�ects the cooperating form
has due to resource 
ows on exploration, deals explicitly with the resource heterogeneity and
its stability. Further the second subquestion asking for the role, the nature of the resources
plays in this context for the resource mobility, leads deeper in the quest for criteria, that make
resources movable or not. If the formation of an alliance is motivated by the goal to build
a unique set of resources, the Resource Based View can not be ignored to study the e�ects
on exploration using di�erent alliance types. Figure 4 shows the theoretical framework of the
Resource Based View in a schematic, but clearly represented form. The reader might use it
for orientation while in the following sections the elements of the model shall be discussed
with regard to the alliances and their e�ects on exploration in the biotechnology sector.

Figure 4: The relationship between Resource Heterogeneity and Immobility, Value, Rareness,
Imperfect Immobility and Substitutability and Sustained Competitive Advantage.(taken from
Barney, 1991:112)
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Basic concept The term �rm resources (Barney, 1991) covers all assets, capabilities, organ-
isational processes, attributes, information etc. , that should enable the company to act in a
strategic way, improving their e�ciency, trying to gain a competitive advantage (Daft, 1983
in Barney 1991). Competitive advantage describes the implementation of an value creating
strategy that can not be implemented at the same time by any other current or potential com-
petitor (Barney,1991). Restated with regard to the research �eld of this thesis it should be
presented more precise as the successful exploration process, that should trigger the following
competitive advantage.

The list of �rm resources can be found categorized. While Barney (1991) proposes to
use three categories, physical capital resources, human capital resources and organisational
resources, Fortuin (2007) introduces four categories, only leaving organisational resources un-
touched, but replacing the other two by �nancial resources, physical resources and human
resources (Fortuin, 2007). The setting, implementing four categories, seems more promising
to uncover the in
uence the nature of the assets connected to a certain alliance form might have
on the exploration success and shall be used in this work. The RBV demands all resources,
allowing a competitive advantage to Add value, to Be rare, Inimitable, Non substitutable,
Imperfectly mobile and that the company needs the Ability to exploit them (Fortuin, 2006).

Add Value To explain the Add Value component Barney (1991) relates it to the Strength,
Weaknesses, Opportunities and Threats model. That way a resource adds value, as it allows
the �rm to exploit opportunities and/or neutralizes threats resulting from the �rms environ-
ment. (Barney, 1991). None of the other components, rareness, to be exploitable or inimitable
is of any importance, and the resource can provide no competitive advantage, if it does not
posses the add value factor, that soars the resources above bare uselessness.

Rareness The presentation of the rareness criterium to be necessary already bears a bigger
task as it can be challenged. For instance even resources that are spread widely through an
industry, can provide an competitive advantage in case that one company knows better to
exploit them than the competitors do (Barney 1991). Still particularly in knowledge based
industries as the biotechnology sector, it can be assumed, that rare knowledge, or protected
through patents even unique knowledge, can surely provide a competitive advantage, as no
one else except the company holding the patent could even try to exploit this resource more
e�ciently.

Inimitable resources The existence of knowledge protection leads us straight to the next
attribute a resource should have to provide competitive advantage. It has to be inimitable.
Barney gives three reasons that could make a resource imperfectly imitable. He stresses �rst
that the ability of a �rm to obtain a resource is dependent upon unique historical conditions
(Barney,1991:107). If a �rm is the �rst one to uncover a certain process and is the one and
only holding the right to exploit it further, creates a path, none of the other will be able to
walk, neither to duplicate that resource. To lead this thought a little further and to drive it
into the biotechnology industry, it can be thought of a researcher as a human resource of the
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company, to state it from the RBV perspective. If history matters, then the history of the
human capital might matter more than that of physical or �nancial resources, as they can
only provide a limited individual history compared to the complexity a researcher’s life can
rise up to. This thought seems to be approved, as Barney (1991) cites several authors sum-
ming up to the statement, that a �rm with scientists who are uniquely positioned to create
or exploit a signi�cant scienti�c breakthrough, may obtain an imperfectly imitable resource
from the history dependent nature of these scientist’s individual human capital (Burgelman &
Maidique, 1988; Winter, 1988 in Barney, 1991). Further the author even stresses that phys-
ical complex technology is not included to be inimitable (Barney, 1991). If this is the case,
the resource 
ow of human capital might play a bigger role in the biotechnology industry for
synergy creation. Considering the importance of synergy creation as a main goal of alliance
formations nowadays, as it is discussed under the paragraphcomplementarity in one of the
following sections, the alliance form allowing to get hold of this unique inimitable resource
should be valued higher than one, only allowing the exchange of physical resources. Physical
resources are according to their less complex history and the importance the RBV gives to
it, easer to copy from the �rst and if they result in synergy creation it should be less unique.
Therefore the �rst hypothesis shall be:

Hypothesis 1: The R&D alliances allowing a bigger exchange of human resources, com-
pared to other resources, will lead to better performance based on synergy creation.

A second factor, making a resource imperfectly imitable, is the causal ambiguity. It exists,
when the link between the resources controlled by a �rm and a �rm’s sustained competitive
advantage is not understood or understood only very imperfectly (Barney,1991:109). In the
face of biotechnology exploration this factor might deserve certain regard, as the main goal
of exploration is the knowledge creation itself. In order to discover, several approaches are
thinkable and the number of ways to get to the wanted knowledge, might exceed the number
of possibilities to exploit a certain product e�ciently by far. This fact also bears the di�culty,
how to pick the right research strategy, that exploits the given resources best, as the way
to get to the �nal knowledge stays to a very large extent, completely unpredictable and is
cobbled with surprises. But especially those surprises �rst only little understood might lead
to the �nal success, as it was seen in the case of the aspartame development, where there was
no intention to develop a sweetener. If there are strictly guiding juridical enforcements, that
prescribe the outcome of the R&D alliance and declare any other path the development takes
to be a failure, the chances for �nal success should be signi�cantly decreased. Hypothesis two
consequently states:

Hypothesis 2: R&D alliances with a lack of 
exibility in the research process face more
problems in the knowledge generation.

A third circumstance that might lead to an imperfectly imitable resource is interpersonal
complexity. A company that possesses a good reputation, whose managers are holding per-
sonal relations to other mangers in the industry are likely to gain a competitive advantage,
that is not easy to copy, or demands at least costly and time consuming social engineering,
to gain them (Barney,1991). This problem also exists for the �rms culture, that can provide
competitive advantage and is surely to a certain extent also depending on the company size.
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Barney (1991) rejects, that there would be systematic ways to create a certain �rm culture.
Relating it to the �rm size again it can be agreed that low hierarchies and the resulting positive
consequences for the company culture can not simply be copied by a big pharmaceutical trust.
On the other hand the systematic governance that might exist in a big company might de-
mand more resources than can be spent on it by a small company. With this example of small
and big companies, illustrating the problems that might occur, in case that one company
tries to copy another culture, can be applied straight to the biotechnology industry, where
companies of di�erent size are cooperating quite frequently. Besides the new organisational
resources a company might gain through entering an alliance, also other resources of that kind
can be destroyed, if the new alliance scares o� or inhibits the contact to former partners and
could that way even have a negative e�ect, as exploration demands a dense network (Gilsing
& Nooteboom, 2005) and cumulative cooperative ties established by biotechnology start-ups
positively in
uence their output in form of patents issued (Shan et al. 1994 in Baum et al.
2000). Evidence for this questioning can be derived from the citation that in most cases DBFs
(Developing Biotechnology Firms) did not cooperate closely together when they were already
cooperating with a large pharma-�rm (Gilsing & Nooteboom, 2005:15). That this is not a
totally new phenomenon, might me derived from what Harrigan (1988) stated in her studies
about joint ventures in the late nineties. Companies with big bargaining power are allowed
to make use of parallel joint ventures, while weaker �rms must promise to be faithful to one
alliance per strategic activity (Harrigan, 1988:142). What remains unconcerned is whether
the cooperation with the bigger, more powerful partner creates this relation exclusiveness, or
whether the alliance type also in
uences the 
ow of organisational resources. If it can be
assumed that cooperation with a partner happens more often in form of a closer alliance type,
after the start up has been cooperating in several less binding alliances and proven to be a
reliable partner, his might lead to a greater support to reach new organisational resources, as
it would satisfy reciprocal interests. This shall allow the hypothesis:

Hypothesis 3: The closer alliance partners collaborate, the more they support in further
alliance search for their partner.

Substitutability In the last few sections three factors making a source inimitable have been
discussed. However, there is another possibility to achieve the same advantage a competitor
holds, without using the same resource and even without imitating it directly. Such an oppor-
tunity arises simply by substituting for it. This creates another requirement a resource should
posses, to allow a competitive gain. There should be no substitute, for the resource, that is
itself either rare, or inimitable. By presenting di�erent management systems that can be run
with di�erent teams of people, gaining the same competitive advantage, the substitutability of
human resources shall be approved (Barney, 1991). The question still remains to what extent
this substitutability shows perfect or rather imperfect traits. In the case of management sys-
tems one can think of applying objective measures, like returns, �rm growth etc. If it comes
to human resources in form of a researcher in a biotechnology company, those measures are
more di�cult to apply. There it might be questionable whether another researcher/ researcher
team will discover the same new knowledge within the same time frame, at the same costs. If
here the historical component is applied again, that has been discussed on the imitability issue
already, it can be assumed that if one researcher can be seen as a highly complex resource, a
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team of scientists seeking after something together for a longer time span, represent a resource
that will be rather hard to �nd a substitute for, that could easily go on with the same research.
What di�ers especially from a management system, is the scope of a biotechnology scientist’s
collaboration in approaching a research goal. The individual researcher’s background, might
surmount the variety and maybe even more the importance of a certain background a man-
agement team usually brings in to solve their tasks. The reason for this might be the intrinsic
knowledge a biotechnologist acquires throughout her researcher career. The unique historical
conditions (Barney, 1991), that created a researcher’s mind that can not be substituted for.
Without this special intrinsic knowledge a certain discovery might be impossible at that stage
in time. A short example from history might help to illustrate this circumstance more than to
waste another few pages of abstract words on it. The scientist Albert Einstein, could have not
been replaced on the way to use the nuclear energy at that point in time, by stating the basics,
the equivalence of mass and energy. At the same time Coca Cola and many other companies
that did hold a competitive advantage were able to exchange their CEOs and management
teams, without loosing their position and it is more than likely that not all of the managers
were replaced by some with the same background. Besides the biotechnology scientists that
posses a lot of intrinsic or to call it di�erently, tacit knowledge, there is explicit knowledge
a company posses. Ideal-theoretic the explicit knowledge of a company should be stored in
the form of patents. This intellectual knowledge protection shall prevent this resource from
being transferred without the agreement of its owner and depicts an imitation barrier (Omta
& Folstar,2005 in Fortuin,2006). Knowledge hold in form of a patent states a valuable re-
source, assuming, the protected knowledge will add value as soon as it will be exploited. As
we �nd exploration and exploitation in the biotechnology sector frequently divided, the case
of exploration located in one company, the transaction process followed by the exploitation in
another company, has to be taken into concern. This leads again to the basic assumption of
resources being imperfectly mobile.

Imperfectly mobile resources From the imperfect mobility point of view the tacit and
explicit knowledge di�er to large extents. While explicit knowledge stated in a patent can
be traded, as buyer and seller can negotiate about the price for the knowledge that is clearly
stated in the patent document. However a biotechnology �rm could also be interested in sim-
ply acquiring the tacit knowledge hold by scientists and is even more likely to enter alliances
with that purpose, as the quality of their own scienti�c team decreases (Patzelt et al., 2007). In
case that the targeted human resources are highly mobile, this knowledge is put at respective
risk (Harrigan, 1988). A �rm could try to buy those human resources away from a successful
exploring company, aiming at purchasing the exploration included. Thus the company that
is left by a key scientist, might not only loose a distinctive human asset but possibly even
have bred its own competitor (Jones et al., 1998). Of course it can be argued, that once a
researcher leaves for instance a start up company, loosing his environment and co-workers,
makes him loose some of his skills. Still it can also be thought of a whole researcher team
being acquired, maybe even providing them with better equipment , trying to replicate the
discoveries in the new company. Replication involves transferring or redeploying competences
from one concrete economic setting to another (Teece et al. 1997:525). A similar situation can
for instance be found in football, where big and �nancially potential football clubs purchase
their new ideas, (young talents) usually from smaller clubs. That means, they purchased them
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in case that the players had a binding contract with their former club. If that isn’t the case,
they simply have to o�er them a bigger wage, or the opportunity to play in a higher league,
and acquire that way a new player. In the biotechnology sector a start up company can be
found in a similar situation like the small club in the football example. The start up managers
should therefore try to hold their team and the tacit knowledge together by establishing kind
of company leaving barriers. As they protect physical resources and �nancial resources from
being stolen, they should possibly also think about protecting all other types o� resources to
become immobile, unless the company agrees them to move and can charge someone for it.
The need arises to �nd resources that enable resource position barriers (Wernerfelt, 1984).
At the same time this human capital protection must not be as rigid as it would make the
scientists the working slaves in a the company system, deprived of their freedom of movement.
This point has to be taken into account by any company that wants to get the best of its
employees, as stimulating and rewarding environments, which enhance the motivation of the
scienti�c personnel, are needed for high performance and e�ectiveness (Omta, 1995:220). Still
it could for instance be thought of compensations that the acquiring company has to pay to
the start up company in case it takes over key employees. Companies who take this point into
consideration, when entering an alliance for instance, can be assumed to be less at risk. For
start up companies forming a partnership with a bigger partner, that might be an attractive
alternative employer to its employees, the installation of compensation guaranties creates some
kind of securities for the smaller alliance partner.

Hypothesis 4: To increase trust for the small company in a small company - big com-
pany cooperation, there should be agreements on safeguards in the alliance contract, that allow
adequate compensation for the small company if a scientist moves on to the big one.

Ability to exploit The fable the fox and the stork written by Aesop (600 B.C.) displays
the ability to exploit in a real basic way, although it might not have been his intention while
telling it in the old Greek polities. The content of the story shall be shortly summarized for
the ones, who don’t know it. The fox invites the stork for dinner and presents him the soup
on a plate so the stork can not drink it and stays hungry. In return, the stork invites the
fox for dinner and serves him a soup in a high vase, that does not allow the fox to reach the
tasty soup. This short tale illustrates a resource that would in this case satisfy hunger of both
animals but can not be exploited by both of them the same way and leaves at both dinners
the resource unused by one of the hungry gourmets. In the RBV literature ability to exploit is
described another way. The �rm should have the systems, policies, procedures in place to take
full competitive advantage of the resource (Fortuin, 2006:25), to be called able to exploit. The
ability to exploit is especially discussed in the biotechnology sector, towards knowledge once
uncovered in the exploration process. A key word here besides the �nancial resources to stand
through the exploitation process is Absorptive Capacity, which origins from the capabilities
to recognize the value of new information, to assimilate it, and to apply it to commercial ends
or to evaluate and utilize outside knowledge (Cohen & Levinthal, 1990). Nooteboom et al.
(2006) link this absorptive capacity to the cognitive distance of companies that are engaged
in technology based alliances. They �nd that while increasing cognitive distance has no e�ect
on the innovation performance in the case of exploitative patents, it has an inverted U-shape
e�ect on explorative learning and further that the optimal cognitive distance at the mean
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value of technological capital is 38.4 on a scale between zero and hundred (Nooteboom et al.,
2006:1027). The �gure illustrating that �nding is presented below and should be examined
before the thought relating the choice of the alliance type to the optimal cognitive distance
will be continued.

Figure 5: Optimal cognitive distance for explorative patents based on the results of negative
binominal regression. (taken from Nooteboom et al. 2006:1030)

It can be seen that the technical capital has in general a positive in
uence on the absorp-
tive capacity and it should be controlled for it if possible, whenever trying to measure the
absorptive capacity relationship to any other factor. The stated U-shape, the relationship
between increasing cognitive distance and the absorptive capacity shows in this �gure, means
expressis verbis that there is an optimal cognitive distance which can be found. This results
from the fact that while at �rst with growing cognitive distance also the absorptive capacity
increases but after reaching its optimum the cognitive distance becomes to large and doesn’t
allow the companies to understand each other well enough to make use of the arising oppor-
tunities (Nooteboom et al. 2006). Accordingly a consequence for �rms is that they need to be
aware that in cooperating with others there is a trade o� to be made between the opportunity
of novelty value and the risk of misunderstanding (Nooteboom et al., 2006:1030) and leaves
�rms on the quest for a partner with an optimal cognitive distance. But is it su�cient to look
only for a partner at an optimal cognitive distance and to have a look at the technical capital
side? Might it not also be important to take the cooperating form into consideration once the
cognitive distance to the partner of choice is known to achieve the optimal absorptive capacity?
If it could be proven that certain alliance forms decrease cognitive distance while others keep
it constant or even increase it, would create an opportunity to steer the cooperation towards
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the cognitive distance optimum, by choosing the appropriate alliance type according to the
cognitive distance in the starting situation. It shall be hypothesised:

Hypothesis 5: ’Closely’ collaborating alliances decrease the cognitive distance in an R&D
alliance, while looser alliance types keep it rather constant or increase it.

What simpli�es the empirical hypothesis testing is that cooperating partners originating
from chemical and pharmaceutical industry can be treated the same concerning the cognitive
distance issue (Nooteboom et al. 2006).

Complementarity Complementarity should be discussed relating to a resource constraint
to be inimitable as well as to be unique, cause those two factors are stated to provide the
competitive advantage by combining complementary resources and creating a kind of synergy
that holds both constraints. Further complementary resources deliver the opportunity of bet-
ter learning and allows the creation of new capabilities (Harrison et al., 2001). Besides its
importance in acquisitions Harrison et al. (2001) proved complementary resources also to play
a major role in e�ective strategic alliances. They also argue resource combinations of similar
resources to provide less unique and valuable outcomes than the matching of complementary
resources would produce (Harrison et al., 2001). There is a trade o� to be made when choosing
to combine similar resources instead of pooling complementary resources. While in the �rst
case economies of scope, economies of scale etc. (Anso�, 1965; Montgomery, 1985 in Harrison
et al., 2001) can be realized, the alliance with a partner owning complementary resources
promises synergy e�ects (Harrison et al., 2001), that are as stated already at the beginning of
this section unique and inimitable. Another interesting di�erence that originates from either
combining similar resources or complementary ones, is the value arising out of this combina-
tion. This has a certain in
uence on the bid arising in case of an acquisition (Harrison et al.,
2001) but is likely also of importance when negotiating about the alliance conditions, depend-
ing on which partner sees the bigger synergy potential in that alliance. Further the statement,
that there are fewer economies of scale in R&D than there were a generation ago (Chesbrough,
2006:23), suggests that �nding similarities to start a partnership deserves less regard. For the
biotechnology sector the complementarity of human resources and their knowledge might be
the most interesting resource to look at when discussing the complementarity issue. Assumed
the alliance partner in spe, holding the promising complementary human resources has been
discovered one could learn the complementary capabilities from each other (Harrison et al.,
2001 b) or rather should, as the motivation behind the foundation of joint ventures for in-
stance, is besides several others the transfer of organizational knowledge (Kogut, 1988). But
to learn from each other, the cognitive distance between the alliance partners plays an im-
portant role as discussed in the section about absorptive capacity. While Ireland and Hitt
(1999) stress that an alliance allows to access the complementary resources, without the long
term commitment the access to those resources would demand from the �rm in case of an
acquisition, there is no statement towards the long term di�erence in cognitive distance, the
choice between acquisition and alliance provides. Alliance companies get even close enough to
acquire tacit knowledge (Lane & Lubatkin, 1998). But this is not the end of the story, as Park
& Russo (1996) �nd integrative joint ventures failing more frequently than hypothesized by
using complementary resources (Harrison et al., 2001), there seems also to exists something
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like to close. Those partly contradictory statements, suggests itself to have a closer look at the
in
uence the alliance type has on synergy creation using complementary assets and to dare
the hypothesis.

Hypothesis 6: Synergy creation is based on a resource 
ow of complementary resources
and further dependent on the cognitive distance in the R&D alliance.

Dynamic capabilities Dynamic capabilities is presented in the literature as a further ex-
planatory approach explaining competitive advantage and is seen as an extension of the re-
source based view applied on dynamic markets (Fortuin, 2006). Still it shall be discussed in
this thesis work as an RBV subitem, as it is to large extents using the same terminology and
rather states a special perspective of the RBV focusing on asset accumulation, replicability
and inimitability (Teece et al. 1997), than representing a totally new paradigm. Also Bar-
ney et al. (2001) agree, that the logic developed in the 1991 special issue applies as well to
rapidly changing markets and dynamic capabilities as it does to stable markets and resources
and capabilities (Barney et al., 2001:630), and declare the RBV to cover the same �elds the
Dynamic capabilities approach tries to cover by using almost the same tools. Still for having a
closer look at the special requirements of a fast changing market and technology the literature
on dynamic capabilities provides interesting insides and inspiration for hypotheses.

Dynamic capabilities are de�ned as the �rms ability to integrate, build and recon�gure
internal and external competences to address rapidly changing environments (Teece et al.
1997). The biotechnology sector constitutes a rapidly changing environment that demands
from every actor in this sector to generate that ability or she will be damned to vanish within
a short time. Alike the RBV also the dynamic capabilities approach �rst stresses the asset
position, both alliance partners provide when entering the alliance. The classi�cation of assets
given by Teece et al. (1997) includes technological assets, complementary assets, �nancial as-
sets, reputational assets, structural assets, institutional assets, market assets, organisational
boundaries (Teece et al., 1997). While most of them have been discussed under a di�erent
label in the previous sections, two of them shall be picked up here. First the �nancial assets,
neither unique nor inimitable, but rare to a certain extent for sure, they play an important
role in the alliance formation, in cases that one of the alliance partners is lacking them. The
other more interesting and possibly less discussed assets are institutional assets. They refer to
regulations and educational systems surrounding the company and are to large extents depen-
dent on the nation the company is operating in (Teece et a., 1997). In biotechnology, we can
think for instance of processes, that are allowed in one country , while they are forbidden in
another. If this process would provide now the next step in research, the company researching
on that issue might be looking for an alliance partner in the country that allows this key
procedure. In case that a connection to partner companies abroad would already be in place,
this would mean a reduction of the risk to face a stop in the exploration process due to legal
issues. Multinational companies with research facilities in several countries might be favor-
able alliance partners for that purpose as the process in question could be conducted abroad.
Still there is a pitfall in the form of cultural di�erences between countries which endanger the
collaboration success (Omta & van Rossum, 1999) that has to be taken care of.
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What �rms can do and where they can go is rather constrained by its positions (asset
positions) and path (Teece et al., 1997:524). This should hold as well for small as for big
players in the biotechnology sector, but possibly to di�erent extents and demanding di�erent
skills to posses the needed dynamic capability. To focus on the exploration in that industry, it
can be found that bigger companies need more the ability to �nd the adequate small partner,
that explores for them at the right point in time. Smaller companies more involved in the
direct knowledge exploration �ght itself, need the ability to explore new knowledge and sharp
tools to work on it, which means regularly updates in best practices like molecular biology for
instance (Fortuin, 2006). One reason for this role allocation seen in the biotechnology sector,
when it comes to exploration, might derive from path dependencies, which means competences
domains chosen in the past limit the possibilities a company has in the future. A path not
only de�nes what choices are open to the �rm today, but also puts bounds around what its
internal repertoire is likely to be in the future (Teece et al., 1997:515). But this role alloca-
tion, the alliances and the ongoing coordination between companies resulting from it, demand
dynamic capabilities. Asset positions mater. Their assessment before entering an alliance
might play a key role. To allow companies to learn from each other requires common codes
of communication and coordinated research activities (Teece et al., 1997). But even assumed
an alliance has been formed according to the assessment of all asset positions and common
codes of communication are in place, the alliance itself is dynamic, asset positions change and
require new evaluations from time to time, last but not least to collect enough information to
estimate advantages from the exchange and to evaluate their partners behavior. A second pur-
pose of evaluations on the alliance is certainly to prevent from opportunistic behavior which
is less likely in the honeymoon period than in later stages of the alliance (Deeds & Hill, 1998).
To make the best of an alliance, the asset positions the partnering companies as they change
during the cooperation should be assessed to make judgments on the alliance performance,
based on internal in
uences. Still this does not cover external risks derived from changes in the
target market that would be challenging the purpose of the R&D alliance itself. So besides the
monitoring of the ongoing alliance attention should always be paid to the movements in the
market and companies environment. Those problems, originating from external risks, can be
lowered by establishing a robust technology forecasting system (Omta & van Rossum, 1999)
and any alliance should make use of it. But from the RBV/Dynamic Capabilities perspec-
tives, that shall be applied here, the focus is de�nitely on the internal risks, resulting from
the alliance partners and their action based on their resource bases. Consequently hypothesis
7 suggests:

Hypothesis 7: Companies monitoring their ongoing alliances more frequently run less
internal risk in degrading their advantages derived from those alliances.
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3.2 Open Innovation
The second part of this theoretical framework takes the Open Innovation perspective. Henry
Chesbrough kind of introduced this new research �eld and published pioneering books with
those key words in the title, Open Innovation (Chesbrough et al., 2003), and Open Innovation:
The New Imperative for Creating and Pro�ting from Technology (Chesbrough, 2003). That
way this �eld of research was given its name. However for this part of the thesis the frame work
shall be given by referring largely to the follow up book, Open Business Models (Chesbrough,
2006) which contains already responses from the industry and academic side on Chesbrough’s
previous works. Therefore, it should state �rst an improved more updated version to start
with and second prevent the author from repeating thoughts already developed towards the
previous books. Further parts of Open Innovation: Researching a New Paradigm (Chesbrough
et al. 2006), shall be guiding in this part of the theoretical framework chapter to illustrate
the basic ideas of Open Innovation).

Open innovation de�ned in one sentence is the use of purposive in
ows and out
ows of
knowledge to accelerate internal innovation and expend the markets for external use of knowl-
edge respectively (Chesbrough et al., 2006: 2). The external validity of this paradigm has so
far been approved in high technology industries, and shall be applicable to the biotechnology
industry. Hints towards the types of risks that occur in connection with using open business
models shall contribute to answer the subquestions of this thesis relating to risks in the ex-
ploration process.

As a one sentence de�nition of Open Innovation can only be a starting point, the basics
of that paradigm are given in the following lines. The main idea behind Open Innovation is
the use of internal and external knowledge in a company to improve a companies technology.
The exploration exploitation framework, that has been used so far in this thesis, �nds its
equivalent here in the terms value creation and value capture. To create value or to cap-
ture it an appropriate business model is the key according to the Open Innovation paradigm
(Chesbrough et al., 2006). Open Innovation opposes the innovation thought originated by
Schumpeter, what the creators of Open innovation entitle as closed business models. In short
the paradigm describes internal and external technology bases being researched to tunnel the
knowledge leading to a design process while allowing the knowledge entering the tunnel to
be partly licensed or to create technology spin o�s. At the same time the design process is
kept open allowing technology insourcing. At the end the internal and external technology
bases provide through licensing, technology spin o�s and the companies own product devel-
opment deliveries to the current market, new markets and not to forget other �rms’ markets.
In its complexity and outcomes the Open Innovation system outreaches the closed innovation
system. To compare them and to garant a better overview, both systems are presented in
the Figure 4. As can be seen in this graphic , the Open Innovation approach suggests, that
valuable ideas can come from inside and outside the company and can go to market from
inside and outside the company as well. (Chesbrough et al., 2006: 2). One might ask now
how a company adapting to the open innovation system shall pro�t from that approach and
secure its earnings? To clarify this and other interesting aspects, the key points of the theory
of Open Innovation, that distinguish it from the Closed Innovation model will be presented in
the following lines and shall be the starting point for deriving further hypothesis.

35



3.2 Open Innovation 36

Figure 6: Closed versus Open Innovation (taken from Chesbrough et al., 2006)

Business model The business model is stated as a real central item in the Open Innova-
tion theory. By de�nition it is a useful framework to link ideas and technologies to economic
outcomes (Chesbrough, 2006:108). IP management and the way it is taken care of is very
di�erent depending on the chosen business model. The main functions of a business model
are to create and to capture value, in other words describe the complete process from explo-
ration to exploitation. Those two main features are achieved by paying attention two a set
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of six functions that Chesbrough (2003) de�ned as functions of a business model. They reach
from 1.) Articulation of the value proposition, 2.) Identi�cation of the market segment, 3.)
De�nition of the value chain structure and the �rms position in that chain, 4.) Speci�cation
of the revenue mechanisms for the �rm, 5.) Description of the �rm’s position within the value
network and 6.) The formulation of the competitive strategy (Chesbrough, 2003). In this the-
sis work the functions of the business model shall not be discussed further here, as the focus
of this work is on exploration, or respectively on the value creation and the discussion of the
business models would unavoidably lead far in the exploitation zone, though some outlooks on
the exploitation side will be unavoidable in the discussion of the Open Innovation framework.
While skipping the business model functions discussion in detail, it seems more interesting to
have a closer look at the relevant business model types.

There are six types of business model’s from very closed and rigid, to open and 
exible and
using Intelectual Property (IP) management to di�erent extents. Type 1 companies have an
undi�erentiated business model and are competing on price and availability. Type 2 companies
have some di�erentiation, and Type 3 ones develop a segmented business model (Chesbrough,
2006). All three of them are of no direct interest for this thesis at least not at this point, as
they are far from open and not even externally aware business models (Chesbrough, 2006:110),
which is type 4. Type 4 is the �rst business model type of the once stated so far, that incor-
porates external knowledge, and takes the initiative to look for it in companies using business
model types 2 and 3. IP management is seen as a business function and even has is own stated
�nancial and organisational objectives. Type 4 uses external innovation and reduces that way
time to the market and shares the risks of new products and processes with other companies.
There are �ve main points that distinguish it from type 3 ones. Besides incorporating exter-
nal technologies companies applying that type of business model are searching for innovations
outside and inside the company, suppliers and customers take a more central position in the
innovation process, innovation becomes cross functional and IP is managed as an asset (Ches-
brough, 2006). Type 4 is relevant to look at, as many drug companies, that are beginning
to work more closely with start-up biotech �rms and university spin-o� companies also �t
here (Chesbrough, 2006:122). In total the company takes more a kind of business position in
that model than to focus on a single process or product or technology (Chesbrough, 2006).
This implicates, that talking about a type 4 acting in such a maner implicates a respective
company size allowing this kind of action. Bigger companies in the biotechnology or related
sectors applying the type 4 business model are able to develop complete business cases for
diverse innovation opportunities and enables them to plan further in time and to estimate the
risk of chosen portfolios in R&D investments. By assessing the risk and creating a portfolio
they provide a kind of risk management, smaller actors can hardly copy. In this context the
risk of being a one hit wonder shall be discussed. University spin-o�s that are favored in
a cooperation because of their technology advantage, might after they cooperated and their
idea is exploited, be left with no follow up technology (Chesbrough, 2006) and that way being
useless and to large extents worthless, once their duties in the cooperation are completed.
Partnerships involving the access to each others knowledge, have the highest probability to
dissolve afterwards, while the ones building their advantage on economies of scale last usually
longer and dissolve into merger or into arm’ s length transaction (Porter & Fuller, 1986). An
exploration alliance with an start up is more likely in the partnership type described in the
�rst part of the last sentence and �ts the one hit wonder discussion perfectly as it implies the
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big company to let the small alliance partner drop, as soon as the knowledge is transfered.

There can be several reasons for becoming a one hit wonder, but one likely derives from
the shortage of resources and sta� to focus on a follow up technology, while the small com-
pany is exploring in the �eld the alliance was formed for. Ironically, the start-up/spin-o�
company might be ruined by a gap, resulting from the lack of new ideas, just after it helped
the bigger alliance partner to overcome their gap originated by the same lack. At the same
time the big companies bene�t from the available research opportunities the number of small
companies procure. Therefore they have to pay parts of their risk management bene�t to the
smaller actors their portfolio sources from, by letting them participate in a risk sharing bene�t
through adequate alliance conditions. While those conditions frequently contain a �nancial
reward sharing the investment risks taken, the risk sharing of being a one hit wonder might
be cheaper and more satisfying to solve by choosing an adequate alliance form that allows for
instance selling the equipment to the big cooperating partner in case that the sta� rather likes
to dissolve after the miracle, or being fully integrated in another research project, of the big
partner, giving up their independence. The choice of the alliance form is determining in this
case the possibilities to dissolve later on. One can �nd cooperative agreements [...] easier to
terminate than more formal arrangements, because no equity is involved (Harrigan, 1988:142)
and this might simplify the liquidation of the small alliance partner if this is the intention. If
the show shall go on under a di�erent label an alliance form that can be seen as a step towards
acquisition sounds more promising. The alliance forms in between, might be with regard to
the one hit wonder- phenomenon of less use and non desirable.

It must be stressed, that type 2 business model companies have to deal with this problem,
while young start-up companies, that have grown beyond the one hit wonder risks of type 2
by creating additional sets of products or process technologies (Chesbrough, 2006:119) are left
out. In the case of a one hit wonder meeting a big partner company it is assumed here, that
a smaller company using business model 2 cooperates with a big company from the same or
a related sector applying business model 4.

Companies using business model 5 don’t limit their search for external technology to their
own or related sectors, but take new markets and new businesses into concern. The business
model comprises internal and external R&D and is not only throughout the whole company
but reaches even out their suppliers and customers and the other way around. Last but not
least the IP is managed in a pro�t center. IP management takes a more strategic character and
the use of patent mapping identi�es revenue generation as well as risk reduction opportunities
(Chesbrough, 2006). In total type 5 business models appears already more as an open network
business model, than to be only applied to one company. It looks more like one dominant
player initiating a game, setting the basic rules (business model) and inviting the others to
join or at least to align their models. An example shows exactly those characteristics. In
drugs, Eli Lilly has undertaken a very public initiative to recruit young biotech companies
with promising compounds to come to work with it (Chesbrough, 2006:125). This approach
is more open and less directive than a company using model type 4 company arranging their
innovation portfolio. On the other hand it requires a more sophisticated IP management to
ensure an advantage to the initiator of a type 5 model. IP management is a central item of
open innovation and depending on the business model that is applied. It will be discussed
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in one of following sections and plays a more central role in business model 6. Model type 6
shall be shortly presented to complete the business model types. Model 6 and can be surely
distinguished from model 5 , by its dynamism and agility, combined with the close collabo-
ration with key partners that themselves invest alongside the �rm (Chesbrough, 2006:129).
This dynamism results from a business model which steers the business models of the key
partners and uses IP in a strategic way. It remains to companies of a certain minimum size
to apply this model, as smaller companies are threatened by diseconomies of scale in follow-
ing multiple R&D cooperation strategies (Belderbos et al., 2006), which is a key ingredient
of businessmodel 6. Remarkable about business model 6 is the fact, that it is not a strictly
directing model but 
exible and allows experimentation with one or more business model al-
ternatives within one company. Some companies use corporate venture capital as means to
explore alternative business models in small start-up companies (Chesbrough, 2006:126). This
experimentation character an alliance can take might implement intentions behind forming a
close alliance that are on the �rst glance contradictory. On the one hand an close alliance
type should allow to have a bigger in
uence on the actions taken by the alliance partner, for
instance their choice of a businessmodel type. One could assume that then the alignment by
introducing a common business model would be the consequence. If now the in
uence on the
action is used to establish a di�erent business model in the partnering company, being close
to be di�erent would be the outcome.

IP Management Intelectual Property (IP) is the property all the Open Innovation theory
is about and its management unsurprisingly a must. IP management is connected to terms
like, IP valuation, IP licensing, IP preparation for sale, detection of infringements, use of IP
intermediate markets etc. (Chesbrough, 2006), but it is also connected to several risks that
might occur related to those activities. To secure the ownership of IP after the completed
discovery is a big issue and becoming even more challenging in the world of Open Innovation,
where technologies 
ow across the boundary of the �rm (perhaps multiple times), obtaining
the ability to practise a technology without incurring an infringement action by another �rm is
more challenging because the full history of the technology development is well known (Ches-
brough, 2006:67).

Patents are used to protect knowledge from being stolen, provide a possibility to legally
own it and make it tradabel. Patents reduce the risk of infringement but only if all of the
knowledge used in an technology application is included in that patent, or possibly several
patents. So to prevent infringements patent mapping is unavoidable. Patent mapping checks
for all of the granted claims of a patent that is owned by the company and looks also at
possible claims that could arise from other patent holders (Chesbrough, 2006), and might lead
to buying some of the patents that are holding key positions in the exploitation process. One
could argue, that it is more a tool of concern in the exploitation process and one could assume
an exploring company not to be touched by that issue. But as exploration is always done
with the goal to exploit afterwards, the value created through exploration is heavily endan-
gered, in cases, that other complementary knowledge to exploit it is not available or only by
paying expensive royalties to the owner of the patent, which is protecting that knowledge in
question. So in order to reduce the risk of exploring without being able to exploit afterwards
at promising conditions, one should think of starting the patent mapping already during the

39



3.2 Open Innovation 40

exploration process. This can prevent surprises from happening and reduces the risk of being
left with a discovery at the end of the exploration process, that can not be exploited for the
reasons given above. This risk reduction is not priceless, as patent mapping is an expensive
exercise (Chesbrough, 2006) with the quality of the result highly dependent on the individual
situation, for instance how far the exploitation process is already foreseeable. On the other
hand besides the reduction of infringement risks which endangers the exploration value, it
also creates a basis on which to share risks and rewards (Chesbrough, 2006) in an exploration
alliance for instance. So here we �nd already two important types of exploration risks, the
�nancial risk of exploring with uncertain outcome, that can be shared within an alliance and
the risk of existing patent rights limiting the exploitation afterwards and that way putting the
exploration value at risk. This second type of risk can be reduced, through early patent map-
ping. The fact that patent mapping cost �nancial as well as human resources to be executed,
leads to the thought that in an exploration alliance of a big and small player, the bigger one
to take over that task. There are besides the resource advantage other good reasons for that.
The big alliance partner is usually the one who wants to exploit the exploration �ndings later
on and will be interested, to have the patent mapping done within their company. Further
the big cooperating partner usually holds a portfolio of patents that are taken into account
while mapping the patent. On the other hand they urgently need to be close to the newest
discoveries in the exploration process, to be able of judgment in the patent mapping process.
By taking the just made discoveries into account, that are not protected by patent rights
yet, the name technology mapping shall be used in the hypotheses, as this term includes now
patented and not yet patented technology as well. For those stated reasons the hypotheses
shall be:

Hypothesis 8: The closer the R&D alliance collaboration the more technology mapping
is used.

One fact towards patents stated by Chesbrough (2006), that it is often more expensive to
analyze the patents carefully than it is to simply purchase them (Chesbrough, 2006:101) trig-
gers some innovation hindering consequences. One of them is the phenomenon of patent trolls
(Chesbrough, 2006:19). Those are companies, that are collecting patents as kind of assets,
with no intention to develop them. Their capital is to posses a portfolio of patents to claim
royalties on them as soon, as some other company dares to develop and bring on the market a
product, using parts of the patented technology. The patent mapping described above is one
way to prevent this exploitation risk from striking out of the blue. (Chesbrough, 2006). But
even assuming the big cooperating partner in an exploration alliance are not a trolls them-
selfs, it is more than likely that any of the bigger companies /trusts hold a whole set of unused
patents, that were bought once without taking the e�ort to analyze them closely. This is
surely a waste of resources, and the �gures Chesbrough derived for the company sample in his
study, even indicated between 75 and 95% of the patents being unused (Chesbrough, 2006).
As stated already to examine all those patents in store closely is highly expensive and this
stops the company from executing that step if there are no indication of possible successful
exploitation. But if they are involved in exploration alliances there is a possibility that their
alliance partners looking at those patents from a di�erent angel do see a potential in some of
them more quickly and can pick the once that are promising to examine closer. One could
think for instance of a kind of complementary patents, that could be a missing puzzel piece in

40



3.2 Open Innovation 41

the exploration process, that are stored as kind of Rembrandts in the attic (Rivette & Kline,
2000). So a resource 
ow in the form of IP could be enhanced by letting the alliance partner
having a closer look at the patents in store or even at technologies with no patents granted
on yet. For this to happen, a closer cooperation might be necessary. In a study about Cana-
dian biotechnology start-ups Baum et al. (2000) found alliances, that provide access to more
diverse information and capabilities per alliance [...] will prove most bene�cial to startups
(Baum et al., 2000:270). The examination of each others patents and/or patent applications
could be key aspect to access more diverse information. To examine each others patents that
are granted already, is a kind of exploitation action and shall not be researched in this the-
sis. But besides those patents that are owned but not used there are also surely some in the
pipeline to submission that got kind of stuck at some point in the research process and can not
be granted, without additional knowledge input. So similar to the situation described above
with the non used patents, there is a potential here, that the alliance partner sees the solution
and could help to complete an exploration process successfully by delivering the missing piece.

Hypothesis 9: R&D alliances cross examining each others non granted patents, will lead
to a bigger resource 
ow in the exploration process.

Such amounts of IP being stored as patents in diverse companies sleeping peacefully lanced
the development of secondary markets, where those unused patents are traded with the pur-
pose that they might be bought by a company which is in possession of the con�guration of
assets, resources and positions to be successful (Chesbrough, 2006:4) in using them. While
this seems to be a pure exploitation concern again the problems which occur in the secondary
markets are partly also relevant for the exploration process.

The Arrow Information Paradox is a famous one to start with. It deals with the quandary
of uncovering knowledge in order to tender it to a possible purchaser, without delivering him
the knowledge for free by, unrevealing the secrets to him without charging for it. This prob-
lem is reduced in cases, where a good patent protection of this knowledge is already in place,
although it is still possible the company willing to purchase, could try to reinvent and go
around the parts that are surely protected by the patent right. This knowledge selling situa-
tion re
ects more the commercial exploitation of exploration results, a company is not willing
to directly exploit themselves by developing and marketing a ready to use product. Still one
could also think of a situation, where a company involved in the exploration process, is looking
for alliance partners or further funding. They are even more threatened by the risk of giving
away their IP for free, as all they posses is a half made with usually hardly any rights to claim
ownership in cases where others use this rough material knowledge base to build their own
technology on. Company size seems to mater as well. So we �nd small companies frequently
in such a situation, where facing the dilemma they can only manage by striking the right
balance, as they need to raise �nancial resources and in order to do so, need to unreveal the
value of the discoveries they have made so far (Chesbrough, 2006). But while large companies
try to avoid contamination by using a number of practices to reduce that risk, small companies
can not fall back on the same resources to do the same. A further aspect the risk sharing
in such a situation remains to the bigger companies, as they might be involved in several of
those transaction attempts, and their risk is spread over a number of actions. They diversify
their network of partners in the manner investors diversify their portfolio in order to have a
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minimum of non systematic risk (Beckman et al., 2004). For the small company that is looking
for an alliance partner meanwhile, to present their developments made so far, means a kind of
all in, to use the poker vocabulary. So they have to abandon the idea of risk sharing and focus
purely on the risk reduction possibility. One possibility is the use of intermediaries: Important
aspects of an intermediary’s work is the ability to de�ne the problem to be solved adequately,
to protect from unintentional transfer of knowledge and in some cases the companies identities
and to guaranty their ongoing existence after a deal is completed (Chesbrough, 2006). There
are several intermediary types, bigger companies also have tried so far in the biotechnology
sector. The example of InnoCentive, a spin-o� of Eli Lilly uses bu�ers via public and private
internet rooms and the companies looking forward to deliver puzzel pieces in the exploration
process for them are only allowed to see, what Eli Lilly wants them to discover as a valid
solution to their problem. On this basis the seekers can decide now whether they would like to
take on that task and Eli Lilly doesn’t uncover their non patented knowledge parts that could
be stolen. Another intermediary system worth looking at is Innovation-Xchange. They bu�er
trough trusted intermediaries. So the agents of several companies meet, that are specialized on
negotiating with each other to arrange possible exploration cooperations. When they return
to their principals they are only allowed to report if valid matches were found, where to work
on further, while they are not allowed to trade secrets that have been unrevealed to them
during the negotiation process. This system builds heavily on trust (Chesbrough 2006). Both
intermediary systems given here as examples are tools of big exploring companies. In the case
of the last one discussed one could think of small players to send their trusted agents as well.
Still it is questionable, to what conditions they could participate. In cases where alliances
already exist the small partner could possibly do better, by using the intermediary system
of a big partner. There has to be however also a bene�t to the big cooperating partner. In
cases where they hold equity parts of the partnering company, they would bene�t from risk
reduction through their partners use of the intermediary system, as they also reduce parts of
their own risk.

Hypothesis 10: Alliance types implying common equity positions trigger the use of risk
reduction tools, like intermediaries, in cases that the alliance negotiates with a third partner
that is standing outside the alliance.
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3.3 Conceptual Model
The hypotheses that have been derived in the theoretical framework chapter shall be put into
relation to each other and included in a model deriving the single alliance success and its
contribution to the company performance. In order to do so, the conceptual model has been
created, which links resource 
ow and cognitive distance to synergy creation. The synergy
creation together with the risk reduction, alliance complexity, project complexity, alliance ex-
perience and setup of the evaluated company shall deliver then the input for the single alliance
performance to be explained. At the end of the model stands the company performance, as
a result of the general alliance performance its contribution to the Innovation Performance
of the company �ltered by its pro�tability and messed up by the individual company setup.
The colors separate the core interest part of this thesis, which is the yellow part dealing with
the single alliance performance, from the complementary information about the company it-
self, which is kept in a light blue. Further variables that shall help to estimate the company
performance are kept in green, which is the color of hope but also of uncertainty, as the data
gathered for evaluating this part of the model will be less reliable then the ones generated
about the single alliance performance. Additionally there are the numbers of the questions
given as Qx, that shall serve as indicators for the respective variables. The model can be
found on the next page.
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Figure 7: Conceptual Model
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4 Methodology
The hypotheses were stated in the previous chapter and demand now an appropriate setup
to be tested. As mentioned in the technical research design part, this shall happen in form
of a quantitative analysis of the data that are collected within the survey. The way this will
be done and how to pay attention to the validity and reliability issue, will be discussed in the
following sections.

4.1 Sample Selection
4.1.1 Sample selection: pilot study

The sample selection for doing the pilot study is predestined and the 10 biotechnology com-
panies that Koenraadt interviewed in 2006 will be contacted and asked for an interview ap-
pointment. The company characteristics of the respondents, as they were assessed in 2006, are
presented in the Figures 6 and 7. The companies are ranked according to their performance
from low to high (Koenraadt, 2007).

Figure 8: Companies contacted for the Pilot Survey Part 1

Figure 9: Companies contacted for the Pilot Survey Part 1
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4.1.2 Sample selection: �nal survey

Those 10 companies should be representative for the general population of 107 eligible re-
spondents of the life science industry that shall be contacted after the pilot study in order
to generate a bigger database, to draw conclusions from. Those 107 eligble respondents were
matching the selection criteria, which are excluding companies that were traded on the stock
market or multinational, or founded before 1999. The selection criteria were included to
homogenize the sample in order to make the answers of the respondents more comparable
(Koenraadt, 2007). On top of the 107 eligible respondents, that Koenraadt contacted in 2006,
there shall be another list of companies to contact, that were found on the Lab Centraal home
page, as well as on the Leiden life science parc value chain. The last one mentioned is of
special importance, as from there it can also be veri�ed, whether companies are involved in
exploration processes at all. The possible respondents that were found on those additional
lists, have to be checked one by one, to make sure they match the criteria implemented for
the 107 above, in order to homogenize the sample and to keep answers in the questionnaires
comparable by any chance. If the selected sample can be called representative, then only for
biotechnology companies in the Netherlands.

In the appendix a data collection table (Figures?? and ?? on pages?? and ??) can
be found, in which every company contacting step and answers received from the contacted
companies are documented. In total it can be said, that since 2006, when Koenraadt, created
the eligible respondent list, a lot of changes took place. 9 companies are not existent anymore,
for several reasons like, selling of all company assets, simple bankruptcy, or even personal
tragedies, triggering the company falling into a kind of sleeping modus. On the other hand
there were a lot of new cooperations, even within companies from the 2006 list. The total
list of changes (see data documentation table in the appendix), reveals, that the sector is
constantly rebuilding, with a high drop out list, when it comes to company names, which
might be typical for a new industry.

4.2 Questionnaire Setup
For the questionnaire setup, the questionnaire employed by J.M. Koenraadt in 2006 shall be
used for orientation. Question Number 1,4,6,8,9 and 12 are even directly taken from that
questionnaire.
The questionnaire is divided in two parts as given below:

Part I* : Performance, Business Processes and Activities
Part II* : Alliances

while the Koenraadt questionnaire was divided in four parts as given below (Koenraadt, 2007)

Part I : Start-up Situation
. . . A The Starters Team
. . . B Start-up Activities
Part II : Current Situation
. . . A The Management Team
. . . B Social Network of the Entrepreneur
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. . . C Firms Network Relations

. . . D Performance, Business Processes and Activities
Part III : Parent Support
Part IV : Business Incubator Support

The setup allowed to cancel outPart I , that was supposed to asses the start up situa-
tion of the companies. It won’t be of any use to ask the same questions again, as the start up
situation, as assessed for the pilot study group in the past, was a state of the company at that
point in time and should not change if it is ascertained again today and is further of no special
interest for this thesis anyway. Part II , dealing with the current situation of the company,
is the core part of the original questionnaire stated by Koenraadt. It shall also be stated in
this survey in a modi�ed version asPart I * . Still the subparts, B (Social Network of the
Entrepreneur) and C (Firm’s Network Relations) will be left out for di�erent reasons. In case
of subpart B, respondents were not willing to answer towards the partly personal questions
stated in it (Koenraadt, 2007). They were not comfortable with answering questions concern-
ing their personal social network, by giving names. In this survey, that tender spot shall be
avoided as it is �rst not of concern in this thesis, to uncover the names of the respondents
social network and second their willingness to answer the questionnaire should not be strained
to much for no reason. The decision to leave out subpart C results simply from the fact, that
the Firm’ s Network Relations are covered inPart II * . Those shall be the most important
changes inPart I * , besides the rearangement of questions and a lot of restating.

Part I * should provide additional company information, for drawing conclusions on the an-
swers given inPart II * , as the changes that happened in the Performance, Business Processes
and Activities and in the constellation of the Management team are important for two reasons.
First, they give insights, what the corresponding company situation to their alliance behavior
is and second, where other in
uences on the companies’ performance could originate from.
Part II * of the questionnaire targets to assess information about the companies alliances.
There are no questions trying to uncover the names of partnering companies, as this is of no
relevance for this survey and could stop the respondents from answering, as they might not
want to uncover the names involved in their �rm’s network, like they were not willing to talk
about names in their personal social network.

The basis for creating the questions inPart II * are the 10 hypotheses developed in the
theoretical framework that need data to be tested.Part III ( Parent Support) and Part
IV (Business Incubator Support) are cut out of the new questionnaire, as they are partly
covered in the restatedPart II * , or are simply of no interest for this study. By taking all
this reshaping action towards the questionnaire setup, the list of questions is shortened and
the number of pages cut down from 14 to 5 pages. The questionnaire was criticized for being
to long (Koenraadt 2006), what might frustrate the respondents and diminish the quality of
the answers given so the decrease in volume might be welcomed. The �nal version of the
questionnaire can be found in the appendix (Figures 39, 40, 41, 42,43, 44 on pages 106, 107,
108, 109, 110, 111) .
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4.3 Data Collection
In order to collect data from the respondents the questionnaire �nally shall be employed.
But �rst the respondents from the pilot study group are contacted and asked for interview
appointment, to work through the questionnaire with them and to confront them partly with
the answers they gave on the questionnaire in 2006. The opportunity to visit the companies
shall be used, to combine the answering of the questionnaire with a kind of expert interview,
to gather additional qualitative data. This shall help to improve the questionnaire before
sending it out to the rest of the thesis population.

4.3.1 Interview setup: pilot study

In the introduction to the interview, you explain what you are interested in and why you are
interested in it, so the interviewee will feel comfortable talking in depth on that topic (Rubin
& Rubin, 2004). This recommendation will be paid attention to in every interview, as it also
gives the opportunity to check out the reaction of the interviewee on the presentation. After
shortly introducing the intent of the interview and questionnaire, the respondent shall be given
also the opportunity to introduce himself and maybe to give a short statement of the current
company situation. This shall be done to evaluate in the �rst minutes on what basis it might
be possible to interview the opposite, whether he is opening up straight away, or whether a
careful approach has to be used in order to open him to the questions. To conduct expert
interviews in the form of an open qualitative interview, is recommended as the gold standard
of qualitative research by Silverman (2000: 291-292), but can be excluded as the questionnaire
as a guideline makes it certainly at least a semi structured interview. To limit the visit only to
talk through the questionnaire would be a waste of the expert knowledge that is available at the
same time. The semi structured interview using the questionnaire as a basic structure allows
to go in between and to exploit the maximum of empirical data available to test the stated
hypotheses. That way it is accounted best for special interview topics, individual interviewee
performance and it pays the adequate respect to the expert who donates time to the survey
for free and doesn’t demote him to act as an questionnaire answering dummy.
The interviews themselves shall be always prepared individually to state questions, that are
based on the answers given in 2006. They won’t be included in the questionnaire handed over
to the respondent, but shall be raised while going through the questionnaire. Those questions
can serve to raise follow up questions, in order to go more into detail (Rubin & Rubin, 2004).
Still an answering sceme will be used by the interviewer, which links the answers to those
follow up questions to the position in the questionnaire they originated from. The individual
preparation of each interview is further useful to avoid violation of con�dentiality issues, by
preparing how deep to ask into detail, without making the respondent feeling uncomfortable.
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4.4 Reliability / Validity
It shall be checked for the reliability and validity of the research methodology. Reliabil-
ity concerns whether the results as they were measured in the empirical data collection are
reproducible (K}ohler et al., 2007). It can be doubted, that the results obtained with the ques-
tionnaire, which shall represent the alliance situation of a company and its performance, are
completely non in
uenced by the company member, who answers the questionnaire. However,
there is hardly any possibility to avoid a certain measurement bias through the subjectivity
of the respondent. Still, to let the company speak for itself, which would imply only to asses
business performance �gures, would mean a big loss of information content. This would not
pay o� the small reliability reduction that has to be dealt with. It is even questionable whether
actual performance �gures are available anywhere to enable a desk research. In case that not,
to do a �eld research might be the only way to get the data the hypotheses testing requires.
Further by trying to get the same people to answer the questionnaires that already did in
2006, it should be taken care of that the subjectivity aspect, at least in the pilot, and the
same measuring tool (in this case the respondent assessing the company state for the question-
naire) is used. The in
uence of the interviewer person should also be of no importance, as the
bigger part of the empirical data collection is the questionnaire, that will also be used without
the presence of the interviewer after the pilot. If the respondents of the di�erent companies
would come to the same results when assessing the same company situation can also not be
guarantied, but by providing a Likert-scale in the questionnaire, gives it more of an answering
structure, than if it allows open questions to a large extent, and should provide some kind of
calibration of the respondents answering behavior.
The validity is the second point that needs to be discussed. The internal validity shall be
established, by creating constructs, linking several answers to each hypothesis, that shall give
evidence, whether the respective hypothesis holds for the questioned company or even for the
whole sample. Di�erent angles in approaching the hypothesis testing shall be tried, implying
external variables, to increase the internal validity. Further the questionnaire will be discussed
with Prof. Omta and his expert opinion, shall help to make sure the questions asses, what
they are supposed to. To establish an external validity of this survey shall be tried by doing
a quantitative analysis. The sample itself should be representative for exploration alliances
in the Dutch biotechnology sector and the external validity not threatened by the sample
selection. Still the external validity remains endangered by a low respons rate.

4.5 Company Contacting
The companies shall be contacted by e- mail. The mail will contain an abstract of the thesis
issue and the exact purpose, the data will be generated for. To give a bigger incentive to par-
ticipate again, in case of the pilot group, an animadversion, that answering the questionnaire
or in best case giving an interview at the same time, would provide a good possibility also for
the respondent to re
ect on the actual state of the company and uncover opportunities that
might not have been taken into account. In case that no answer on the mail is received within
one week, the possibility to place a phone call shall be used. This call shall be well prepared
before, as it is kind of a lucky shot and has to be convincing in order to speed up things. The
complete company contacting will be documented and can be found in the appendix under
Data collection documentation (Figures?? and ?? on pages?? and ??).
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4.6 Data Analysis
For the decision which statistical tests can be applied, the scaling of the data as well as the
number of answers given have to be taken into consideration and will exclude a lot of statistical
procedures. Partial Least Squares shall be used to large extent for testing the hypothesis and
�naly the conceptual model.

4.6.1 Partial least squares

Partial least Squares (PLS) is a causal modeling approach, developed by Wold 1975 and ap-
plicable in strategic management research (Hulland, 1999). In contrast to LISREL, it can
deal with sample sizes as small as 20 (Chin & Newsted, 1999) and doesn’t require a normal
distribution of the data in order to do so (Chin et al., 2003).
PLS is similar to regression, but simultaneously models the structural path (i.e. theoretical
relationship among variables) and measurement path (i.e. relationship between a latent vari-
able and its indicators) (Chin et al., 2003:25).
The procedure allows to model latent variables and gives more accurate estimates of inter-
action e�ects between those constructs, as it takes the measuring errors in the underlying
indicators and outperforms other analysis of variance approaches like ANOVA and Multiple
regression analysis for that reason. Additionally those analysis tools provide in contrast to
PLS only the information whether the relationship between constructs is signi�cant, not the
size of the interaction e�ect (Chin et al., 2003).
PLS consequently states the e�ects and the signi�cance, latent variables (constructs) have on
each other, while every construct itself is re
ected by its indicators (measures). Those are the
inputs that are generated with the help of the questionnaire. In the questionnaire setup it is
accounted for, that there shall be several re
ective measures for every latent variable. With
the help of the PLS procedures (a series of ordinary least squares) the latent variables are then
estimated as linear combinations of its measures, by maximizing the explained variance for
the indicators and the latent variables. As a result the latent variable is not only maximally
correlated with its own set of indicators, but also with other latent variables, according to the
structure of the PLS model (Chin et al., 2003).

4.6.2 Resulting dataset for the analysis

An overview over the data resulting from the survey shall be presented. In total 19 ques-
tionnaires were returned, while every respondent was allowed to state up to 3 alliances. The
sample element is consequently the single alliance, as the hypotheses are about single alliance
performances, not about company performances. The sample size of 38 alliances allows to use
PLS for the hypothesis testing. In 30 of those 38 alliances there were 1-3 persons involved
from the companies that answered the questionnaire. In six alliances, 3-10 persons were found
involved in the alliance activities and for two alliances the number of employees, involved from
the own company, was not stated. The age of the alliances was quite equally spread from 1
to 7 years, as can be seen in the pie chart displayed in Figure 10.
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Figure 10: Alliance Age (SPSS Output)

The complexity of the research projects, that the stated alliances were a part of was measured
by the number of companies involved in the research project in total. In most of the research
projects, there were only 2 companies involved. Further detailed information about the re-
search project complexities can be taken from the Table 11.

Figure 11: Complexity Research Projects (SPSS Output)
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5 Analysis
Introduction In this chapter the data gathered with the questionnaires shall be used, to test
the hypotheses and �nally the conceptual model, which tries to put all the stated hypotheses
in a context for explaining the single alliance performances.
The smart PLS software shall be used for the testing. As the software itself doesn’t generate
sense making results on its own, literature is used (e.g. Hulland 1999 and Huber et al. 2007)
for creating an analysis procedure, that allows to draw conclusions afterwards. Further the
thesis of Simone Pasmans is used for orientation.

Quantitative Analysis

5.1 Quantitative Analysis Hypothesis 1
Hypothesis 1: The R&D alliances allowing a bigger exchange of human resources, compared
to other resources, will lead to better performance based on synergy creation.

The whole procedure will be explained quite into detail for this �rst hypothesis, while for
the following tests, to avoid deja vues, the tables with the testing output will be shorter
commentated only where odds occur that need further explanations. Hypothesis 1 translated
into the PLS model looks as follows (see Figure 12):
Figure Hypothesis 1: The R&D alliances allowing a bigger exchange of human resources, com-
pared to other resources, will lead to better performance based on synergy creation.

Figure 12: PLS model Hypothesis 1
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Figure 13: Hypothesis 1: Constructs and Indicators

To test the hypothesis the latent variablesHuman resource exchange, Physical resource ex-
change and Financial resource exchangewere created and their relationship to the latent
variable Resource 
ow tested. TheResource 
ow itself relates again to theSynergy creation,
as can be looked up in the conceptual model. For all the latent variables it was decided to con-
nect them to to the indicators in a re
ective manner, for several reasons. First the formative
would de�ne (or ’cause’) the construct and a de�ned construct is completely determined by a
linear combination of its indicators (Hulland 1999:201). This is not the case for the latent vari-
ables included in Hypothesis 1. Instead the underlying constructs are ’causing’ the observed
indicators, which makes it according to Hulland 1999 a re
ective relationship. Second the
included indicators are exchangeable , as there are in general more indicators generated with
the questionnaire, than there are �nally employed in the model. Third it can’t be excluded
that there are measurement errors, which makes the re
ective indicators preferable to the
formative (Huber et al., 2007). This leads to the following validity and reliability assessment.
Hulland (1999) suggests a general methodology for applying PLS on management issues. First
the reliability and validity of the measurement model has to be assessed, before the structural
model is examined and �nally path coe�cients can be interpreted (Hulland 1999: 198).
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5.1.1 The measurement model

The measurement model consists of the latent variables and the indicators connected to them.
Its reliability and validity is assured by verifying:

1.individual item reliabilities
2.the convergent validity of measures associated with individual constructs
3.discriminant validity

Individual item reliabilities To make it a reliable measurement model in case that there
are re
ective indicators, the cross loadings between the indicators and the latent variables have
to be checked. Every indicator should have a cross loading higher than 0,7 relating it to its
latent variable. This is recommended by Hulland (1999). Still the absolute no go criterion at
the beginning of the model creation is cross loading lower than 0,4 and even more important,
if there is a cross loading higher on any other latent variable, than the one the indicator is
connected to (Hulland, 1999:198).

Table 1: Cross Loadings

Financial re Human re... Physical re Resource f Synergy
a.p.patents 0,16 0,25 0,41 0,59 0,21
applications 0,18 0,8 0,47 0,45 0,11
c.resources 0,08 0,26 0,15 0,8 0,68
costs 0,97 0,21 0,22 0,23 0,08
f.e.importance 0,47 -0,13 0,16 0,06 -0,1
h.r.importance 0,17 0,82 0,24 0,45 0,37
h.resources -0,13 0,58 0,1 0,17 -0,21
investors 0,29 0,52 0,68 0,71 0,27
r.e.importance 0,12 0,46 0,2 0,8 0,57
synergy 0,05 0,22 0,01 0,61 1
tools 0,24 0,4 1 0,5 0,01

The choice of indicators holds this quality criterion, also there are 3 cross loadings below
0,7 but all of them are well above 0,4. The lowest value sticks to thef.e.importance (The
exchange of �ncancial resources in this alliance is important)with just 0,47. Still it was
chosen to keep this indicator in for two reasons. There is a strong theoretical foundation for
making f.e.importance an indicator of Financial resource exchangeand could even be used in
a formative setup for this reason, which would make the cross loading negligible. Also it is
recommended to rather have latent variables measured by more than one indicator if possible
(Huber et al., 2007).

Convergent validity Now that the item reliability of the measurement model has been
con�rmed, the convergent validity needs to be assessed. The choice can be made between the
Cronbach’ s alpha and the Composite Reliability, developed by Fornell & Larcker. Nunnally
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(1978) sugests 0.7 as a benchmark and according to Hulland (1999) it can be used as a cut o�
point for both measures. In this thesis the Composite Reliability shall be the spectacles for
having a closer look on the convergent validity of the latent variables.

Table 2: Composite Reliability

Composite Reliability
Financial re 0,71
Human re... 0,78
Physical re 1
Resource f 0,82
Synergy 1

Although multiple measures are used for most of the latent variables, all the measures demon-
strate su�cient convergent validity or to name it di�erently, internal consistency.

Discriminant validity The traditional methodological complement to convergent validity
is discriminant validity, which represents the extent to which measures of a construct di�er
from measures of other constructs in the same model (Hulland 1999:199). Via the variance
the latent variable shares with its indicators compared to the variance it shares with other
constructs the discriminant validity can be assessed by using the AVE (i.e. the average vari-
ance shared between a construct and its measures). Therefore the Square Root of the AVE
should be higher than the latent variable correlations.

Table 3: Latent Variable Correlations

Fin.re. Human re. Phys.re. Res.
. Synergy SQRT AVE AVE
Financial re 1 0,76 0,58
Human re... 0,16 1 0,74 0,55
Physical re 0,24 0,4 1 1 1
Resource f 0,23 0,52 0,5 1 0,73 0,53
Synergy 0,05 0,22 0,01 0,61 1 1 1
SQRT AVE 0,76 0,74 1 0,73 1

Additionally the AVE should be 0,5 or higher, so more than 50 % of the variance of its
indicators is represented in that latent variable. In the case of hypothesis 1 model the SQRT
AVE and the AVE criterion hold both.
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5.1.2 The structural model

The structural model relates the latent variables to each other. Path coe�cients are stan-
dardized regression coe�cients (Chantelin et al., 2002) linking the latent variable causing, to
the one caused by it. Still to what extent the path coe�cient can be trusted depends on
the signi�cance level, veri�ed by the t- values (Huber et al., 2007), that are generated with
the bootstrapping procedure. Bootstrapping is a cross-validation method. It is a resampling
procedure, which yields the same number of cases as in the original sample. The number of
resamples is chosen to be 100 at minimum (Chatelin et al., 2002). For Hypothesis 1 it was
chosen to resample 1000 times, for receiving less 
uctuating t values, as the bootstrapping is
based on trial and error. It gives slightly di�erent results every time it is used for the same
model, which di�er even more from each other, the smaller the number of resamples. Further
it was decided to use individual sign changes, as all the signs in one block are equal, which
makes it reasonable to keep the signs of the resamples consistent with the ones in the original
sample (Chatelin et al., 2002).

Table 5: Path Coe�cients and Innermodel T-statistics

Latent variables Resource 
ow Synergy Resource 
ow Synergy
Financial resource exchange 0,09 0,72
Human resource exchange 0,38 2,73
Physical resource exchange 0,33 1,96
Resource 
ow 0,61 6,23

From Table 5 can be seen that the path betweenHuman resource exchangeand Resource 
ow
is signi�cant at an alpha=0,05 level. So is the one betweenPhysical resource exchangeand
Resource 
ow, although this value is just around 2. Highly signi�cant is the path between
Resource 
ow and Synergy. No signi�cance can be found for the very small path coe�cient
connectingFinancial resource exchangeto Resource 
ow.
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Table 6: Outer Loadings (Mean, STDEV, T-Values)

O.Sample Sample Mean STDEV STERR T Statistics
.p.patents <-
Resource f

0,59 0,53 0,25 0,25 2,4

applications <-
Human re...

0,8 0,7 0,24 0,24 3,34

c.resources <-
Resource f

0,8 0,82 0,09 0,09 8,88

costs <- Finan-
cial re

0,97 0,81 0,23 0,23 4,21

f.e.importance
<- Financial re

0,47 0,58 0,27 0,27 1,74

h.r.importance
<- Human re...

0,82 0,81 0,14 0,14 5,71

h.resources <-
Human re...

0,58 0,55 0,22 0,22 2,63

investors <- Re-
source f

0,71 0,58 0,29 0,29 2,45

r.e.importance
<- Resource f

0,8 0,83 0,09 0,09 8,98

synergy <- Syn-
ergy

1 1 0

tools <- Physical
re

1 1 0

The signi�cance of the outer model is can be evaluated by looking at the t-values given in Table
6. Only f.e.importance (underlined in the table) is not re
ected signi�cantly by the underlying
construct Financial resource exchange. But it was already discussed at the beginning of the
Hypothesis 1 analysis, why it is still kept in as a measure of this latent variable.

5.1.3 Evaluation of the complete model

The R squares given in the table below indicate, that 38% of the Resource 
ow can be ex-
plained through the model and its underlying measures. For the latent variable Synergy in
the model for testing Hypothesis 1 explains 37%.

Table:R Square

Table 7

R Square
Resource 
ow 0,38
Synergy 0,37

The quality standards required from speci�c literature was payed attention to, so that the
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results of this PLS analysis should be trustworthy, which allows us to derive the following
equations:

Resource f low = 0 ; 376� Human resource exchange+ � +0 ; 329� Physical resource exchange+ �

Synergy = 0 ; 611� Resource f low + �
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5.2 Quantitative Analysis Hypothesis 2
Hypothesis 2: R&D alliances with a lack of 
exibility in the research process face more
problems in the knowledge generation.

Hypothesis 2 translated into the PLS model looks as follows:

Figure 14: PLS model Hypothesis 2

Figure 15: Hypothesis 2: Constructs and Indicators

The PLS model, that shall test Hypothesis 2 is totally di�erently in its design compared to
the model for testing Hypothesis 1. A mediating latent variableAlliance coordination problem
is used. A complete mediation can be stated, in case that the e�ect of the exogenous variable
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(Lack of 
exibility ) on the endogenous variable (Knowledge generation problems) is not signif-
icantly di�erent from zero (Huber et al. 2007). Further there is for every latent variable only
one re
ective indicator. So according to Prof. Diogenes Bido (Smart PLS discussion forum
from Wed Aug 20, 2008 12:09 pm), the cross loadings between the latent variable and the
measurement variable become one and the direct relationship between those variables can be
tested. So the reliability and validity test of the outer model can be dropped for the testing
of the second hypothesis. Instead we can go straight to look at the path coe�cients and the
tvalues.

5.2.1 The structural model

Table 8: Path Coe�cients and Inner model T-Statistics

Latent
Variables

Alliance
coordi-
nation
problems

Knowledge
generation
problems

Alliance
coordi-
nation
problems

Knowledge
generation
problems

Alliance
coordi-
nation
problems

0,57 . 3,14

Knowledge
generation
problems

. .

Lack of

exibility

0,68 0,07 5,63 0,69

By looking at the path coe�cients and the t-values it becomes obvious, that there is an in-
direct e�ect from Lack of 
exibility on Knowledge generation problems, while the direct path
is not signi�cant (see underlined t-value). To �nally verify the mediating e�ect a z-test shall
be conducted. To calculate it the path coe�cients and their standard deviations are needed,
that can be looked up in Table 9.
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Table 9: Path Coe�cients (Mean, STDEV, T-Values)

Original Sample
(O)

Sample
Mean (M)

Standard Devia-
tion (STDEV)

Standard
Error
(STERR)

T Statistics
([O/STERR])

Alliance co-
ordination
problems->
Knowledge
generation
problems

0,573060 = b 0,57 0,169636 =sb 0,17 3,38

Lack of 
ex-
ibility ->
Alliance co-
ordination
problems

0,679241 = a 0,67 0,121670 =sa 0,12 5,58

Lack of 
ex-
ibility ->
Knowledge
generation
problems

0,07 0,15 0,11 0,11 0,69

Formula for z:

z =
a � b

q
b2 � s2

a + a2 � s2
b

The value calculated for z is 2,89 and that way, well above the 1,96 that would be necessary
for a 0,05 signi�cance level. Although that small sample sizes, as it is the case in this thesis
have an distorting e�ect on the z value (Huber et al., 2007), it should be possible to reject the
null hypothesis, that there would be no indirect e�ect, from the Lack of 
exibility towards the
Knowledge generation problems.

5.2.2 Evaluation of the complete model

Table 10: R Square

R Square
Alliance coordination problems 0,46
Knowledge generation problems 0,39

46% of the Alliance coordination problems and 39 % of the Knowledge generation problems
can be explained through the model and the following equations can be derived:

Alliance coordination problems = 0,679*Lack of flexibility + e
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Knowledge generation problems = 0,573*Alliance coordination problems+ e

No equation can be derived which would explainKnowledge generation problemsdirectly
through the Lack of 
exibility , as the path connecting both variables is not signi�cant.
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5.3 Quantitative Analysis Hypothesis 3
Hypothesis 3 The closer alliance partners collaborate, the more they support in further al-
liance search for their partner.

Figure 16: PLS model Hypothesis 3

Figure 17: Hypothesis 3: Constructs and Indicators
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5.3.1 The measurement model

Table 11: Cross Loadings

Add. alliance Age Collaboration closeness
a.search 0,94 -0,12 0,68
age -0,12 1 -0,13
h.resources 0,41 -0,13 0,6
intermediary 0,93 -0,11 0,63
management 0,62 -0,13 0,84
u.patents 0,52 -0,04 0,79

Individual item reliabilities
The measurement variables are reliable. Only h.resources clears with its loading 0,602 not
the 0,7 bar that would be desirable at optimum but is clearly higher than the 0,4 minimum
criterion.

Table 12: Composite Reliability

Composite Reliability
Add. alliance 0,94
Age 1
Collaboration closeness 0,79

Convergent validity The convergent validity is approved with all values above 0,7.

Table 13: Latent Variable Correlations

Add. alliance Age Collaboration
closeness

SQRT AVE AVE

Add. alliance 1 0,94 0,88
Age -0,12 1 1 1
Collaboration
closeness

0,7 -0,13 1 0,75 0,56

SQRT AVE 0,94 1 0,94

Discriminant validity The discriminant validity states no problem either.
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5.3.2 The structural model

Table 14: Path Coe�cients and Inner model T-Statistics

Add. alliance Collaboration
closeness

Add. alliance Collaboration
closeness

Age -0,03 -0,13 0,64 2,15
Collaboration
closeness

0,7 4,22

The path betweenCollaboration closenessand Add. alliance is signi�cant as well as the one
betweenAge and Collaboration closeness. Not signi�cant is the path leading from Age straight
to Add. Alliance.

To back up the result the following table provides an overview, whether all indicators were
linked signi�cantly to their latent variables.

Table 15: Outer Model T-Statistics

Add. alliance Collaboration closeness
a.search 28,22
h.resources 3,84
intermediary 6,96
management 5,24
u.patents 1,96

At an signi�cance level of alpha = 0,05 the indicators can not be doubted to be linked correctly.

5.3.3 Evaluation of the complete model

Table 16: R Square

R Square
Add. alliance 0,49
Collaboration closeness 0,02

49 % ofAdd. alliance can be explained through the model, while only 1,7 % ofCollaboration
closenessare founded on theAge in
uence.

Connected to Hypothesis 3 the following equations can be stated:

Add. alliance = 0,696*Collaboration closeness + e

Collaboration closeness = -0,129*Age + e
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5.4 Quantitative Analysis Hypothesis 4
Hypothesis 4: To increase trust for the small company in a small company - big company
cooperation, there should be agreements on safeguards in the alliance contract, that allow ad-
equate compensation for the small company if a scientist moves on to the big one.

Figure 18: PLS model Hypothesis 4

Figure 19: Hypothesis 4: Constructs and Indicators

The information must be added, that theopp.problemvariable is rescaled, which makes it a
high value if there is no problem with opportunism in the alliance. Still Hypothesis 4 can not
be tested using PLS, as the underlying data doesn’t allow this procedure. No bootstrapping
procedure for generating the t-values is possible, because of a lack of variance in the data from
the questionnaires. In only two alliancesNon agreed migrationwas mentioned as a problem
at all and in one of these two safeguards were in place, while in the other there were non, with
the same value forn.a.migration.
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5.5 Quantitative Analysis Hypothesis 5
Hypothesis 5 Closely collaborating alliances decrease the cognitive distance in an R&D al-
liance, while looser alliance types keep it rather constant or increase it.

Figure 20: PLS model Hypothesis 5

5.5.1 The measurement model

Individual item reliabilities The individual item reliabilities are not good enough to do
a further testing of this hypothesis. The underlined cross loading says thatp.s.patents (poses
the same patents today)has a higher correlation with the latent variableOld cognitive distance
than with New cognitive distancethat it should logically serve as an indicator. Also the fact,
that all cross loadings relating toNew and Old cognitive distanceare almost the same and
close to 1, gives reasons to doubt the quality of the indicatorss.expertise.past, s.r.�eld past,
s.technologies.pastand p.s.patents.past. The underlying reason could be that, the respondents
of the questionnaire were not able to judge thecognitive distance situation two years ago
correctly in the retrospective which makes thecognitive distance two years agoa mess up
variable. The respondents assess it non correctly, when questioned today. One could assume
that it is simply the time gone by, that changed their perception of a long gone by situation,
they can not estimate as good, as they could have done two years ago. In order not to
derive results from bad quality data, the testing of hypothesis 5 shall be abandoned and only
hypothesis 6 dealing with the actual cognitive distance will be tested.
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Figure 21: Hypothesis 5: Constructs and Indicators

Table 17: Cross Loadings

Collaboration closeness New.cog. distance Old.cog. distance
management 0,972521 -0,152659 -0,151509
p.s.patents -0,140063 0,999986 0,999990
p.s.patents.past -0,139984 0,999985 0,999989
s.expertise -0,138669 0,999973 0,999956
s.expertise.past -0,140123 0,999987 0,999995
s.r.�eld -0,141601 0,999989 0,999977
s.r.�eld.past -0,139613 0,999980 0,999989
s.technologies -0,144811 0,999956 0,999943
s.technologies.past -0,139787 0,999948 0,999965
u.patents 0,683058 -0,048662 -0,047002
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5.6 Quantitative Analysis Hypothesis 6
Hypothesis 6: Synergy creation is based on a resource 
ow of complementary resources and
further dependent on the cognitive distance in the R&D alliance.

Figure 22: PLS model Hypothesis 6

Figure 23: Hypothesis 6: Constructs and Indicators
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5.6.1 The measurement model

Table 18: Cross Loadings

Res.
ow Cog. distance Synergy
a.p.patents 0,44 -0,07 0,21
c.resources 0,91 0,24 0,68
investors 0,51 -0,05 0,27
p.s.patents 0,25 0,77 0
r.e.importance 0,89 0,35 0,57
s.expertise 0,25 0,77 0
s.r.�eld 0,25 0,77 0
s.technologies 0,25 0,76 0
synergy 0,66 -0,14 1

Individual item reliabilities The indicators a.p.patents and investors are below the 0,7
value but are kept as they represent the multidimensionality of the latent variableResource

ow , that would be less represented by only relying onr.e.importance and c.resourcesas
re
ective measures.

Table 19: Composite Reliability

Composite Reliability
Res.
ow 0,8
Cog. distance 0,85
Synergy 1

Convergent validity The convergent validity states no problem for testing Hypothesis 6.

Table 20: Latent Variable Correlations

Res.
ow Cog. distance Synergy SQRT AVE AVE
Res.
ow 1 0,72 0,52
Cog. distance 0,25 1 0,77 0,59
Synergy 0,66 -0,14 1 1 1
SQRT AVE 0,72 0,77 1

Discriminant validity The discriminant validity for testing Hypothesis 6 is su�cient.
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5.6.2 The structural model

Table 21: Path Coe�cients and Inner Model T-statistics

Synergy Synergy
Res.
ow 0,75 7,61
Cog. distance -0,33 3,67

Table 22: Outer Model T-statistics

Cog. distance Res.
ow
a.p.patents 2,3
c.resources 28,24
investors 2,42
p.s.patents 6,4
r.e.importance 21,48
s.expertise 7,05
s.r.�eld 7,97
s.technologies 7,49

5.6.3 Evaluation of the complete model

Table 23: R Square

R Square
Synergy 0,54

The model allows to explain 54% of the synergy creation and the following equation can be
derived:

Synergy = 0,745*Resource flow + e - 0,325*Cognitive distance + e
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5.7 Quantitative Analysis Hypothesis 7
Hypothesis 7: Companies monitoring their ongoing alliances more frequently run less inter-
nal risk in degrading their advantages derived from those alliances.

Figure 24: PLS model Hypothesis 7

Figure 25: Hypothesis 7: Constructs and Indicators

5.7.1 The measurement model

Individual item reliabilities The cross loadings show su�cient values.

Table 24: Cross Loadings

Internal alliance risks Monitoring frequency
a.c.problem 0,87 0,12
k.g.problem 0,88 0,16
monitoring 0,15 1
opp.problem 0,75 0,09

Convergent validity The Convergent validity is approved.
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Table 25: Composite Reliability

Composite Reliability
Internal alliance risks 0,87
Monitoring frequency 1

Discriminant validity The discriminant validity states no problem.

Table 26: Latent Variable Correlations

Internal alliance risks Monitoring frequency SQRT AVE AVE
Internal alliance risks 1 0,84 0,7
Monitoring frequency 0,15 1 1 1
SQRT AVE 0,84 1

5.7.2 The structural model

Table 27: Path Coe�cients and Inner Model T-statistics

Internal alliance risks Internal alliance risks
Monitoring frequency 0,15 1,31

Table 28: Outer Model T-Statistics

Internal alliance risks
a.c.problem 7,08
k.g.problem 6,08
opp.problem 3,79

The path leading from the Monitoring frequency to Internal alliance risks is not signi�cant.
(see t- value underlined)

5.7.3 Evaluation of the complete model

As there is no signi�cant path no equation can be derived. There is consequently no possibility
to verify Hypothesis 7 with the data generated for this thesis.
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5.8 Quantitative Analysis Hypothesis 8
Hypothesis 8: The closer the RD alliance collaboration the more technology mapping is used.

Figure 26: PLS model Hypothesis 8

Figure 27: Hypothesis 8: Constructs and Indicators
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5.8.1 The measurement model

Individual item reliabilities

Table 29: Cross Loadings

Collaboration closeness P.infringement importance T.mapping use
h.resources 0,48 0,06 -0,29
management 0,95 -0,47 -0,32
p.infringement -0,38 1 0,45
t.mapping -0,34 0,45 1
u.patents 0,67 -0,1 -0,13

Only u.patentsclears with its loading 0,67 not the 0,7 but is well above 0,4 and will be kept as
an indicator. More doubtful is thereh.resourceswith only 0,48, but there is an even stronger
theoretical foundation to keep it as an indicator.

Convergent validity No problems origine from the convergent validity.

Table 30: Composite Reliability

Composite Reliability
Collaboration closeness 0,76
P.infringement importance 1

Discriminant validity Also the discriminant validity is su�cient.

Table 31: Latent Variable Correlations

C.cl. P.i.imp. T.m.use SQRT AVE AVE
Collaboration closeness 1 0,73 0,53
Patent infringement importance -0,38 1 1 1
Technology mapping use -0,34 0,45 1
SQRT AVE 0,73 1
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5.8.2 The structural model

Table: Path Coe�cients

Table 32: Path Coe�cients and Inner Model T-statistics

Latent Vari-
ables

P.infringement
importance

T.mapping
use

P.infringement
importance

T.mapping use

Collaboration
closeness

-0,38 -0,2 3,37 1,77

P.infringement
importance

0,38 . 2,49

T.mapping
use

The t-value for the path coe�cient concerning the direct link between,Collaboration closeness
and Technology mapping useis showing that this path is a signi�cant one. A perfect mediating
e�ect through the latent variable Patent infringement importance can be stated, as there is
no signi�cant path leading from the exogenous latent variable (Collaboration closeness) to the
endogenous latent variable (Technology mapping use) directly (Huber et al., 2007:70). Like in
Hypothesis 2, the z- test shall be applied again, to reject the null hypothesis, that there is no
indirect e�ect, through the mediating variable (P. infringement importance).

Table 33: Path Coe�cients (Mean, STDEV, T-Values)

Original Sample
(O)

Sample
Mean (M)

Standard Devia-
tion (STDEV)

Standard
Error
(STERR)

T Statistics
([O/STERR])

P.infringement
importance->
T.mapping
use

0,378564 = b 0,39 0,151823 =sb 0,15 2,49

Collaboration
closeness ->
P.infringement
importance

-0,381220 = a 0,41 0,113224 =sa 0,11 3,37

Collaboration
closeness ->
T.mapping
use

-0,2 -0,2 0,11 0,11 1,77

Formula for z:

z =
a � b

q
b2 � s2

a + a2 � s2
b
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The value calculated for z is -2,00 and that way , just below the -1,96 that would be necessary
for a 0,05 signi�cance level. Still the distortion e�ect resulting from a sample size smaller than
200 (Huber et al., 2007), leaves the signi�cance of the indirect e�ect at some doubt.

Table 34: Outer Model T-statistics

Collaboration closeness
h.resources 2,11
management 12,11
u.patents 1,87

The signi�cance of the u.patents indicator is also not reaching the 95% signi�cance level,
although it is close to with a t-value of 1,87.

5.8.3 Evaluation of the complete model

Table: R Square

Table 35: R Square

R Square
P.infringement importance 0,15
T.mapping use 0,24

The following equations can be derived, with the provision, that the z-value might be distorted
and that the u.patents indicator is not signi�cant at an alpha = 0,05 level:

Technology mapping use = 0,379*Patent infringement importance + e

or explained through the indirect in
uence ofCollaboration closeness, which is:

a � b= � 0; 144

To put this value into relation of the total value explained throughCollaboration closeness,
the VAF (variance accounted for) shall be calculated (Huber et al., 2007).

V AF =
a � b

a � b+ c
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For complete mediation, that has been assumed, because of the non signi�cant path, between
Collaboration closenessand Technology mappinguse, the resulting VAF value of 0,42 is far to
low and should be rather close to one, in case that there is a perfect mediating e�ect.

In total there are to many values at doubt, for trusting the testing of Hypothesis 8 in any
direction. Also in case that the indicatoru.patents would be kicked out, there are no positive
changes for testing this hypothesis. Still the tendency of the analysis results, rather suggest,
that the opposite of the hypothesis holds, which would mean, that the closer the collaboration
of the alliance partner, the lesser technology mapping is used. This shall be shortly discussed
in the result chapter, but Hypothesis 8 will not be included in the conceptual model testing.
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5.9 Quantitative Analysis Hypothesis 9
Hypothesis 9: R&D alliances cross examining each others non granted patents, will lead to
a bigger resource 
ow in the exploration process.

5.9.1 Evaluation of the complete model

This hypothesis is tested indirectly in the conceptual model, as we �nd the indicatora.p.patents
(Provides insight in patents in the application process) representing signi�cantly one dimen-
sion of the multidimensional latent variableResource 
ow with a cross loading of 0,59.

5.10 Quantitative Analysis Hypothesis 10
Hypothesis 10: Alliance types implying common equity positions trigger the use of risk
reduction tools, like intermediaries, in cases that the alliance negotiates with a third partner
that is standing outside the alliance.
Hypothesis 10 can not be tested with the 38 alliances that build the sample of this thesis, as
there was none stated with common equity positions.
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5.11 Quantitative Analysis Conceptual Model
In the conceptual model the Hypotheses were put in relation to each other for explaining the
single alliance performance as a part of the total company performance. After the hypotheses
were tested separately in sections 5.2.1 until 5.10.1 as far as the data from the sample allowed
to do so, a group of hypotheses has been selected, that shall be tested now in relation to
each other. There are limits of what PLS can do, using the results of the survey. Still it shall
be tried to test a model as complete as possible, by applying the standards from the literature.

To give an overview an updated version of the conceptual model, including the results of the
sections 5.2.1 until 5.10.1 will be given, that shall be translated then into a PLS model.

The conceptual model given on the next page displays, what parts of the original conceptual
model can �nally be tested with smart PLS in one piece. Those parts are colored in yellow.
The box Collaboration closeness is added to the original conceptual model.

The parts in grey could not be included in the model testing, as the data given was to restric-
tive for doing so.

Hypothesis 2 is marked in dark blue, which means, that this hypothesis was tested on its own
but could not be included in the conceptual model testing. The ones given in red, could not be
tested separately with signi�cant results and shall for that reason not be included in the con-
ceptual model test, in order not to disturb the analysis results of the conceptual model testing.

The update of the conceptual model (see Figure 28 on page 79) is followed by its translation
into the Smart PLS version (see Figure 29 on page 80).
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Figure 28: Conceptual Model Updated
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Figure 29: Smart PLS version of the updated conceptual model
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Figure 30: Conceptual Model: Constructs and Indicators
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5.11.1 The measurement model

Individual item reliabilities The Figure 31 on page 83 displays the cross loadings of
the indicators contributing to the conceptual model. From there it can be seen that there
are only two cross loadings below 0,7. The lowest ish.resourceswith a loading of 0,578 on
Human resource exchange. The second indicator, underlined is a.p.patents loading with 0,591
on Resource 
ow. The individual item reliabilities do consequently not state a problem for
testing this conceptual model PLS setup.

Table 36: Conceptual Model: Composite Reliability

Composite Reliability
Design of products/processes 1
Al. complexity 1
Cog. distance 0,85
Collaboration closeness 0,85
Human resource exchange 0,78
Physical resource exchange 1
Project complexity 1
Res. 
ow 0,82
Research performance 1
Risk red. 0,9
Synergy 1

Convergent validity All composite reliability values are above 0,7 and the convergent va-
lidity of the measurement model consequently no problem.
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Figure 31: Conceptual Model: Cross Loadings
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Discriminant validity The Figure 32 on page 85 shows that all correlations between the
latent variables stay below the square root of the respective AVEs. The fact that there are
quite a few latent variables, that are measured only by one indicator (or several indicators that
were made one index before, seeoutput.p.p.c) contributes also to the satisfying discriminant
validity. In total there is a trade o� between including several indicators for measuring each
latent variable and keeping AVE’s above 0,5, for testing the complete model. It was decided
to make cuts on the indicators side, so the conceptual model testing shall be feasible by any
chance.
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Figure 32: Conceptual Model: Latent Variable Correlations
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5.11.2 The structural model

Table 37: Conceptual Model: Outer Loadings Part 1

O.Sample Sample Mean STDEV STERR T Statistics
a.p.patents <-
Res. 
ow

0,59 0,53 0,26 0,26 2,32

a.search<- Risk
red.

0,87 0,83 0,16 0,16 5,5

applications <-
Human resource
exchange

0,8 0,7 0,24 0,24 3,33

c.resources <-
Res. 
ow

0,8 0,82 0,1 0,1 7,97

complexity <-
Project com-
plexity

1 1 0

h.r.importance
<- Human re-
source exchange

0,82 0,81 0,17 0,17 4,84

h.resources <-
Human resource
exchange

0,58 0,54 0,22 0,22 2,64

intermediary <-
Risk red.

0,88 0,84 0,17 0,17 5,3

investors<- Res.

ow

0,7 0,58 0,29 0,29 2,4

ip.r.reduction <-
Risk red.

0,83 0,83 0,12 0,12 6,72

management <-
Collaboration
closeness

0,9 0,94 0,05 0,05 17,36

n.knowledge <-
Research perfor-
mance

1 1 0

outputp.p.c.p.d
<- & De-
sign of prod-
ucts/processes

1 1 0

p.s.patents <-
Cog. distance

0,77 0,98 0,09 0,09 8,92

people <- Al.
complexity

1 1 0

r.e.importance
<- Res. 
ow

0,8 0,82 0,1 0,1 8,05
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Table 38: Conceptual Model: Outer Loadings Part 2

O.Sample Sample Mean STDEV STERR T Statistics
s.expertise <-
Cog. distance

0,77 0,98 0,11 0,11 7,32

s.r.�eld <- Cog.
distance

0,77 0,99 0,08 0,08 9,4

s.technologies<-
Cog. distance

0,76 0,97 0,12 0,12 6,24

synergy <- Syn-
ergy

1 1 0

tools <- Physi-
cal resource ex-
change

1 1 0

u.patents <-
Col. closeness

0,83 0,56 0,42 0,42 1,99

All path coe�cients in this model are signi�cant and all indicators are connected signi�-
cantly to their latent variables.

5.11.3 Evaluation of the complete model

Table: R Square

Table 39: Conceptual Model: R Square

R Square
& Design of products/processes 0,37
Res. 
ow 0,37
Research performance 0,5
Risk red. 0,63
Synergy 0,44

In the conceptual model 37% of the latent variableResource 
ow are explained by following
equation:

Resource flow = 0,383*Human resource exchange + e + 0,345*Physical resource
exchange + e

For the latent variable Synergy we �nd 44 % explained by using the equation:

Synergy = 0,660*Resource flow + e - 0,262*Cognitive distance + e

Risk reduction with 63% by:
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Risk reduction = 0,796*Collaboration closeness + e

The single alliance performance latent variable Research performance, has an R-square value
of almost 0,5 and the equation for that latent variable adds up to:

Research performance = 0,444*Synergy + e + 0,364*Risk reduction + e
- 0,261*Alliance complexity + e

The last equation from this conceptual model is the second single alliance performance latent
variable Design of products and processes. Of this variable 37% were explained:

Design of products and processes = 0,566*Synergy + e - 0,226*Risk reduction +
e + 0,295*Project complexity + e
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6 Results, Discussion and Conlusion

6.1 Results
6.1.1 Hypothesis 1

The R&D alliances allowing a bigger exchange of human resources, compared to other re-
sources, will lead to better performance based on synergy creation.

This hypothesis has been found true, after the PLS Analysis could approve that theHuman
resource exchangehas an higher signi�cant positive in
uence onSynergy creation, than Phys-
ical resource exchangeor Financial resource exchangedo. In the testing of the conceptual
model it can further be seen, thatSynergy creationpositively in
uencesResearch performance
and Design of products and processesas well, or to name both outcome variables in one, the
R&D performance. Still the model underestimates theFinancial resource exchange. There is
evidence for this by looking at the direct comparing of the two measuring variables importance
of Human resource exchangeand importance ofFinancial resource exchange. They are dis-
played in historgrams (see Figures 33 and 34) and the mean of theHuman resource exchange
importance was judged by all respondents to be 2,84 compared to 2,51 for theimportance of
Financial resource exchangein all the alliances given. Assuming that the respondents do not
terribly misjudge the importance ofFinancial resource exchange, Financial resource exchange
is in
uencing the single alliance performance via other ways than theSynergy creationthat
was tested and to go even further is certainly included in theHuman resource exchange, as
human resources that are exchanged have to be �nanced as well. This way theFinancial
resource exchangewill never be clearly separated from theExchange of human resources.

Figure 33: Importance of Financial resource exchange
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Figure 34: Importance of Human resource exchange

6.1.2 Hypothesis 2

R&D alliances with a lack of 
exibility in the research process face more problems in the knowl-
edge generation.

This hypothesis holds, but the e�ect of the mediating variable (Alliance coordination prob-
lems), presents the result in a di�erent light. In fact the indirect e�ect via the Alliance
coordination problemsis signi�cant, while the direct one linking Lack of 
exibility to Knowl-
edge generation problemsis not. To back up this result the judgement of all respondent on
the 
exibility question is presented in Figure 35 and indicates, a large agreement with the
Importance of 
exibility in the research process.

In the Figure 35 the opinion of all 18 respondents is represented (one did not answer this
question) towards the statement:

- To yield success in the exploration process, a more flexible strategy towards
the outcomes is more promising -

An average agreement of 5,47 on a Likert Scale from 1 to 7, with a 7 for total agreement,
reassures the �ndings, when testing Hypothesis 2, that 
exibility plays an important role in
setting up the research. But when it comes to alliances the 
exibility concerns for sure the
Alliance coordination problems. Whether they origine from a lack of 
exibility towards the
research outcome was not separately assessed in the questionnaire.
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Figure 35: A more 
exible strategy is more promising?

6.1.3 Hypothesis 3

The closer alliance partners collaborate, the more they support in further alliance search for
their partner.

In the PLS analysis it was found that the closer the alliance partner collaborate by supporting
in management, coaching and training and inviting each other to look at unused patents as
well, as by exchanging human resources, the more they also support in the further alliance
search. An interesting side e�ect, that was found in the hypothesis testing is the in
uence
of the allianceAge on the Collaboration closeness. The older the alliance the less close both
partner collaborate. An explanation for this shall be tried in the conclusions and discussion
part.

6.1.4 Hypothesis 4

To increase trust for the small company in a small company - big company cooperation, there
should be agreements on safeguards in the alliance contract, that allow adequate compensation
for the small company if a scientist moves on to the big one.

Hypothesis 4 keeps its virginity and can not be tested with the sample of this thesis.

Hypothesis 5 and 6 have to be seen as the two parts of one idea. The in
uence of cognitive
distance on the synergy creation shall be tested (Hypothesis 6) and further to what extent the
cognitive distance itself is in
uenced by the alliance behavior itself (Hypothesis 5).
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6.1.5 Hypothesis 5

Closely collaborating alliances decrease the cognitive distance in an R&D alliance, while looser
alliance types keep it rather constant or increase it.

6.1.6 Hypothesis 6

Synergy creation is based on a resource 
ow of complementary resources and further dependent
on the cognitive distance in the R&D alliance.

The lack of accurate data of theCognitive distancein the past makes the testing of hypothesis
5 impossible and leaves only hypothesis 6 to be tested. TheSynergy creationis found signi�-
cantly in
uenced by the Cognitive distanceand the Resource 
ow:

Synergy = 0,745*Resource flow + e - 0,325*Cognitive distance + e

Still it would be more desirable to �nd the duality (newness versus poorly understood) of the
Cognitive distanceaccounted for in theSynergy creation. Therefore the in
uence ofCognitive
distance on the Resource 
ow should have been possible to be tested as well, but the under-
lying data did not allow this step and doesn’t allow to test this indirect e�ect testing, that
certainly would have been interesting to look at.

6.1.7 Hypothesis 7

Companies monitoring their ongoing alliances more frequently run less internal risk in degrad-
ing their advantages derived from those alliances.

This relationship hypothesised here could not be approved to be a signi�cant one.

6.1.8 Hypothesis 8

The closer the R&D alliance collaboration the more technology mapping is used.

Rather the opposite of this hypothesis holds, but in total the testing outcomes are not satis-
fying to approve or disapprove this hypothesis.

6.1.9 Hypothesis 9

R&D alliances cross examining each others non granted patents, will lead to a bigger resource

ow in the exploration process.

Hypothesis 9 was not tested separately but the positive in
uence of cross examination on the
Resource 
ow, is approved by testing the in
uences on Synergy creation in the conceptual
model and by including the variable a.p.patents (invites to look at patents in the application
process) as an indicator for resource 
ow, which loads positively on its latent variable.
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6.1.10 Hypothesis 10

Alliance types implying common equity positions trigger the use of risk reduction tools, like
intermediaries, in cases that the alliance negotiates with a third partner that is standing outside
the alliance.
With no alliances that were stated to have common equity positions, this hypothesis stays
untouched and non tested as well.
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6.2 Discussion and Conclusions
The central research question:

What are the effects achieved by using different types of alliances on
exploration in the biotechnology sector?

should have been answered with regard to the subquestions that aimed at uncovering the
in
uence of di�erent types of resource 
ows and risk reduction.

The di�erent alliance types are represented by the di�erences inCollaboration closeness, Risk
reduction and Resource 
ow. In the conceptual model Hypothesis 1,3,6 and 9 are included
and proved to hold in the same way, they did, when they were tested separately.
Hypothesis 2 proved also to be true but could not be included in the conceptual model.
Hypothesis 4,5,7 and 8 could not be tested with signi�cant results and hypothesis 10 was not
�tting to the sample, where there were no common equity positions stated.
The discussion part starts with the discussion of the Conceptual Model results.
Human resource exchangeand Physical resource exchangeboth explain togther 37% of the
Resource 
ow in the R&D alliances, while Human resource exchangeshows the higher path
coe�cient towards Resource 
ow. This was suggested in Hypothesis 1 and leads to further
conclusions. With the Human resource exchangecontributing more to the Resource 
ow,
than the Physical resource exchangedoes, it can be seen as a central item in every alliance
formation and deserves the respective regard. The special property of human resources to be
unique , has to be valued and makes it outstanding of other assets, what answers partly the
subquestion:

What is effected by the nature of the assets towards exploration?

The Resource 
ow itself is represented bycomplementary resourcesand a.p.patents (invites
to look at patents in the application process) , as re
ective indicators. That complementary
resources re
ect the Resource 
ow is explainable, as the complementarity of resources be-
comes visible latest when companies let them 
ow together to uncover their synergy potential.
The same should also hold for the second indicator, which is the cross examination of each
others patents. As it was not possible to create the latent variable which would have been
necessary to test Hypothesis 9 directly, the re
ective measurement under the employment of
the cross examination variable gives at least a hint that Hypothesis 9 should hold, as the cross
examination of each others patents and complementary resources both correlate highly with
the same latent variableResource 
ow.
The subquestion:

Which effects has the cooperating form due to resource flows on exploration?

can consequently be answered.Resource 
ow explains together with Cognitive distance41
% of the Synergy created due to the alliance. This �nding approves that synergy creation
is the major outcome of the resource 
ow, if the cooperating form allows the exchange of
complementary resources, that can be found in the human resources a company possesses,
but also especially in the intellectual property of an alliance partner. Still the in
uence of
Cognitive distanceon Synergy creationshould be approached with sharper tools. It is more
than likely, that there would be a positive link from Cognitive distancein direction Resource
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ow . By having a positive link towards theResource 
ow including complementary resources
and a negative one relating straight toSynergy creation, there would be again an optimal value
for the Cognitive distanceto �nd, as it was discussed in the Theoretical Framework already,
referring to Nooteboom et al.(2007). In the conceptual model of this thesis, there is however
only one linear relationship stated, suggesting, that the smaller theCognitive distance, the
more Synergy will be created, which is making a complicated story by far to short. Also it
would have been interesting to have Hypothesis 5 tested, that suggests a dynamic component
of the cognititve distance. This would provide especially interesting information in case, that
there would be an optimalCognitive distance, resulting from the in
uence onSynergy creation
directly and indirectly via the Resource 
ow.
Through the Synergy creation, Human resource exchange, Physical Resource exchangeand
Cognitive distance, marking di�erent alliance types, Research&Design performanceof the re-
spective cooperation forms is found partly explained. The model allows us to display parts of
the way the resource 
ows in
uence the exploration process. Instead of economies of scale,
that could also be a result of resource 
ows between alliance partners, the synergy creation
seems to be much more important in the exploration phase and should be stated as a major
target for every exploration alliance formation.
Of the Research Performance50 % are explained, throughSynergy creationand the negative
in
uence of growing Alliance complexity in the form of to many people involved in the co-
operating action and a positive in
uence ofRisk reduction. This leads on to have a look at
another subquestion of this thesis:

What types of risk exist in exploration?

This subquestion has been tackelt in the Theoretical Framework (Chapter 3) and of all the
risks displayed in the literature, there were two of special interest for this thesis. First the
risk of conveying unwillingly IP when negotiating with new, possible alliance partners and
connected to the �rst one, the risk to be cut o� from organisational resources. Those two risks
were further addressed by the subquestion:

What effect has the type of alliance concerning the risk reducing issue on
exploration?

From the Risk reduction side, we �nd that 63% of it are explained , by the di�erentCollabora-
tion closenessesof the alliances. The closer they are collaborating the bigger the employment
of risk reduction tools, as hypothesised in Hypothesis 3. In case of close collaboration, the risk
of being disconnected from organisational resources is reduced, through the active help in the
alliance search. In totalRisk reduction has a positive in
uence on theResearch Performance,
but a negative one on theDesign of products and processes. An explanation for this could be,
that while the positive in
uence of Risk reduction on the Research performance, results from
the great risk existing there, in loosing everything, by giving non protected knowledge away,
the situation occurs already di�erent when it comes to theDesign of products and processes,
which is already closer to the exploitation process. Stealing knowledge might be easier to
trace back here, with already more documents existing about the new knowledge, that shall
be translated now into a product or process. Therefore the hindering e�ect any risk reduction
tool posses to some extent, which slows down the action or makes it more expensive, will
outgun the positive e�ect that could result from making things saver.
In total 33% of the Design of products and processes -performancevariable are explained
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through Synergy, Risk reduction and the positive in
uence of growingProject complexity in
the form of more companies involved in the research project, while a plus in companies in-
volved means a plus in organisational resources available .

What remains unanswered is the subquestion:

What effect has the type of alliance concerning the risk sharing issue on
exploration?

Towards risk sharing no conclusions can be drawn, as the inspected sample didn’t allow to
research in this direction.
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6.3 Managerial Implications
The recommandations for exploration alliances derived from this work mainly point in the
direction of resource 
ow and risk reduction. The �ndings of the research strongly suggest, to
focus on the exchange of human resources, that could be complementary by any chance.
Whether it is advisable to build in contractual safeguards that shall compensate the company
in case that an employee moves on to the alliance partner, which could be a side e�ect of
exchanging human resources frequently, can not be decided by the �ndings of this research.
The decision to put employees on golden chains or to restrict their movement by juridical
safeguards is also depending on the company ethics. Still, to throw all human resources in
and to run blindly for possible synergy e�ects waiting ahead bears a lot of risks of loosing IP
or wasting resources and is for sure not advisable, which sets limits to what extent human
resources should be exchanged.
The �nding that a large cognitive distance has a negative in
uence on the synergy creation
suggests to have an eye on the company departments that are meant to cooperate. To �nd the
�tting pieces (complementary resources) and to bring them together (resource 
ow) doesn’t
provide the expected results on its own. If there is no base the selected departments can
communicate on, the alliance is likely to end up as a failure. In this case it should be watched
out for a person, that is familiar with both research �elds and can bridge the knowledge gap,
which keeps both alliance partners away from the possible synergy.
Summed up, the recommandations relating to the role the resource 
ows play in an alliance,
counsels to focus on synergy e�ects, instead of aiming for economies of scale, by pooling
physical resources, which seems to be more of an inappropriate action in the exploration
phase.
Risk reduction is the second big issue where a few recommandations may be given. The
question whether a research starts with an exactly prede�ned goal, or whether the goal takes
its shape, as research moves on, should be a real central question for any exploring company.
When it comes to exploration alliances this question can become an even more crucial one
and evoke unnecessary risks of failure in case that one partner prede�nes the research goal
and makes payments or other participation depending on the research �tting a certain stencil,
although the exploration is on its very individual good way to become a maybe unexpected
success. To give the research some space to develop free of legal enforcements seems advisable.
To avoid the exploration process to run completely out of control, the process should be traced,
by monitoring, which seems to be common practice already, but also by establishing a kind
of technology mapping. This technology mapping, which can be seen as a preparing step for
the patent mapping that is important in the exploitation phase, can prevent several risks from
striking at the same time. First it helps to avoid misunderstandings between the alliance
partners about the progress of the alliance work, as there is a proper documentation in place
of what has been achieved so far. Second it lessens the risks of missing pieces in the research,
as it makes missing parts become more visible and to look at a summary of the results reached
so far, can inspire for further research. Last but not least it also builds a basis that a possible
intermediary on the search for a new alliance partner can build his work on. This leads on to
the last risk, that should be avoided by paying attention to the �ndings of this thesis.
The risk to run out of ideas is certainly the biggest in the exploration phase and can be
reduced cheapest, by having a look around in the closest environment for what is available,
which means, to cross examine with the alliance partners that are already in place. Once
those possibilities are exhausted, it might be advisable to rely on their help, in case that they
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are trustworthy, to reach out for new alliance partners. This creates a possibility to reach
new alliance partners, that promise new resource 
ows without being deprived of the non
protected IP on the way to the new well and without loosing to much time and drying out
before reaching it.

100



References

7 References
Ahuja G., Lampert, C.M.(2001)Entrepreneurship in the large corporation: a longitudinal
study how established �rms create breakthrough inventions,Strategic Management Journal
22, 521-543

Barney, J.B.(1991):Firms resources and sustained competitive advantage,Journal of Manage-
ment, 1991

Barney, J.B., Wright, M., Ketchen, D.J.(2001): The resource based view of the �rm: Ten
years after 1991,Journal of Management 27(2001)625-641

Baum, J.A.C., Calabrese, T., Silverman, B.S. (2000): Don’t go it alone: Alliance network com-
position and startup’s performance in Canadian Biotechnology,Strategic Management Journal
21, 267-294.

Beckman, C. M., Haunschild, P. R., Phillips, D. J. (2004): Friends or strangers? Firm speci�c
uncertainty and network partner selection,Organization Science, 15: 259-275.

Belderbos, R., Carree, M., Lokshin, B.(2006): Complementarity in R&D cooperation strate-
giesReview of Industrial Organization (2006) 28:401-426.

Booz-Allen & Hamilton (1982): New ProductManagement for the 1980s, Booz-Allen & Hamil-
ton: New York.

Brown SL, Eisenhardt KM. (1997): The art of continuous change: linking complexity theory
and time-paced evolution in relentlessly shifting organizations.Administrative Science Quar-
terly 42: 134.

Chantelin, Y.M., Vinzi, V.E., Tenenhaus, M. (2002): State-of-art on PLS Path Modeling
through the available software

Chesbrough, H. (2003): Open Innovation: The New Imperative for Creating and Pro�ting
from Technology

Chesbrough, H. (2006): Open Business Models

Chesbrough, H.,West, J.,Vanhaverbeke, W. (2006): Open Innovation: Researching a New
Paradigm

Chin, W. W., Marcolin, B. L. and Newsted, P. R. (2003): A Partial Least Squares Latent
Variable Modeling Approach for Measuring Interaction E�ects: Results from a Monte Carlo
Simulation Study and an Electronic Mail Adoption Study.Information Systems Research, Vol.
14, No. 2, pp. 189217.

Chin W. W. and Newsted, P. R. (1999): Structural Equation Modeling Analysis with Small

101



References

Samples Using Partial Least Squares. In: Hoyle, R.H. (Ed.), Statistical Strategies for Small
Sample Research,Sage Publications, Thousand Oaks. pp. 307-341.

Cohen, W.M. and Levinthal, D.A. (1990): Absorptive capacity: a new perspective on learning
and innovation, Administrative Science Quarterly, Vol. 35, pp 128152.

Das, T.K., Teng, B.-S. (2000): A resource-based theory of strategic alliances.Journal of Man-
agement 26 (1), 3161.

Deeds, D.L., Hill, C.W.L. (1998): An examination of opportunistic action within research
alliances: evidence from the biotechnology industry.Journal of Business Venturing 14 (2),
141163.

Eisebhardt, K.M., Schoonhoven, C. B. (1996): Resource- based View of Strategic Alliance
Formation: Strategi and Social E�ects in Entrepreneurial Firms,Organisation Science Vol 7,
No 2 March April 1996

Gilsing V., Nooteboom B. (2005): Exploration and exploitation in innovation systems: The
case of pharmaceutical biotechnology.

Gri�n A. (1997): Drivers of NPD Success: The 1997 PDMA Report.Product Development
Management Association: Chicago, IL.

Gulati R. (1998): Alliances and Networks.Strategic Management Journal, Vol. 19, No. 4,
Special Issue: Editor’s Choice (Apr., 1998), pp. 293-317 Published by: John Wiley & Sons.

Gulati, R., Higgins, M.C. (2003): Which ties matter when? The contingent e�ects of interor-
ganizational partnerships on IPO success.Strategic Management Journal 24, 127 144.

Hagedorn J. (1993): Understanding the rational of strategic technology partnering: interor-
ganisational modes of cooperation and sectoral di�erences.Strategic management journal
14(5): 371-385.

Harrigan, K.R. (1988): Joint ventures and competitive strategy,Strategic management journal
Vol. 9, 141-158 (1988)

Harrison, J.S., Hitt, M.A., Hoskisson, R.E., Ireland, R.D. (2001): Resource complementarity
in business combinations: Extending the logic to organisational alliances,Journal of Manage-
ment 27(2001)679-690

Huber, F., Herrman, A., Meyer, F., Vogel, J., Vollhard, K. (2007): Kausalmodellierung mit
Partial Least Squares: Eine anwendungsorientierte Einf�uhrung ,�rst ed. Gabler

Hulland, J.S. (1999): Use of Partial Least Squares (PLS) in Strategic Management Research:
A Review of Four Recent Studies,Strategic Management Journal. Vol. 20, pp. 195-204.

102



References

Jones, C:, Hesterly, W.S., Landquist, K.F., Borgatti, S.P. (1998): Professional service constel-
lations: How strategies and capabilities in
uence collaborative stability and change,Organi-
zation Science /Vol.9, No. 3, May June 1998: 396-410.

K}ohler, W., Schachtel, G., Voleske, P. (2007): Biostatistik,4th ed. Springer Verlag

Koenraadt, J.M. (2007): Critical Success Factors for Entrepreneurship in the Dutch Life Sci-
ence Industry,Master thesis, Universiteit Wageningen.

Kogut, B. (1988): Joint Ventures: Theoretical and empirical perspectives.Strategic Manage-
ment Journal, 9,319-332

Kotabe, M., Swan, K.S: (1995): The role of strategic alliances in high-technology new product
development,Strategic Management Journal, 16,621-636

Koza MP, Levin AY. (1998): The co- evolution of strategic alliances,Organization Science 9:
225-264

Lavie D., Rosenkopf L.(2006): Balancing Exploration and Exploitation in Alliance Formation,
Academy of Management Journal 2006, Vol.49, No4,797-818.

Lane P. J., & Lubatkin, M. (1998): Relative absorptive capacity and interorganizational learn-
ing, Strategic Management Journal, 19,461-478

Majewski SE. (1998): Causes and consequences of strategic alliance formation: the case of
biotechnology,PhD thesis, University of California, Berkeley.

March JG. (1991): Exploration and exploitation in organizational learning,Organization Sci-
ence 2: 71-87.

Nooteboom B. (1993): Innovation and Di�usion in small �rms: Theory and evidence.

Nooteboom B. (1999): Innovation and inter �rm linkages: new implications for policy.

Nooteboom B., Haverbeke W. H., Duysters G., Gilsing V., Oord A. (2006): Optimal cognitive
distance and absorptive capacity,Research Policy 36(2007) 1016-1034.

Omta, S.W.F. (1995): Management and Control in Biomedical Research and Pharmaceutical
Innovation,Kluwer Academic Publishers bv Dordrecht (1995), The Netherlands.

Omta, S.W.F., Van Rossum, W. (1999): The Management of Social Capital in R&D Collab-
orations Faculty of Management and Organisation, University of Groningen.

Rivette,K.G., Kline, D. (2000): Rembrandts in the attic, Harvard Business School Press
Boston, Massachusetts.

103



Appendix

Nooteboom, B., Vossen, R.W. (1995): Firm size and e�ciency in R&D spending, In: van
Witteloostuijn, A. (Ed.), Competition and Cooperation. Kluwer, Deventer, the Netherlands,
pp. 69-86.

Pasmans, S. (2008): Does measuring and comparing the costs and e�ects of investments in
HR activities lead to better �nancial performance?Master thesis, Wageningen University.

Patzelt, H., Shepherd, D.A., Deeds, D., Bradley, S.W. (2007): Financial slack and venture
managers’ decision to seek a new alliance,Journal of Business Venturing 23 (2008) 465-481.

Porter, Michael E. and Mark B. Fuller (1986): Coalitions and Global Strategy, in: M. E.
Porter (Ed.), Competition in Global Industries, Boston: Harvard Business School Press.

Porter, M., Kerviler, d. G., Levis, M., Nakazawa, K., Sealy, S., Zimmermann, L. (2007):
Biotechnology Life Science in Munich Germany,Final Report (Harvard Business School).

Rothaermel FT. (2001a). Incumbents advantage through exploiting complementary assets via
inter�rm cooperation, Strategic Management Journal, Special Issue 22: 687699.

Rothaermel F. T. , Deeds D. L. (2004): Exploration and Exploitation Alliances in Biotech-
nology: A System of new product development,Strategic Management Journal 25,201-221.

Rubin,H.J.,Rubin,I. (2004): Qualitative interviewing, the art of hearing data Schumpeter, J.
A., 1939, Business Cycles: A Theoretical, Historical and Statistical Anatysis of the Capitalist
Process, New York & London: McGraw Hill.

Silverman, D. (2000): Doing qualitative research: a practical handbook

Soosay, C., Hyland, P. (2008): Exploration and exploitation: the interplay between knowledge
and continuous innovation,Int. J. Technology Management, Vol. 42, Nos. 1/2, 2008.

Teece, D. J., Pisano, G., Shuen, A. (1997): Dynamic Capabilities and Strategic Management,
Strategic Management Journal, Vol 18, No 7 (Aug. 1997) pp.509-533.

Verschuren, P. & H. Doorewaard (2005): Designing a research project. Utrecht, LEMMA.

Wernerfelt B. (1984): A Resource Based View of the Firm,Strategic Management Journal,
Vol 5, No. 2 (Apr. - Jun., 1984), pp 171 -180.

http://www.investorwords.com/4772/strategic alliance:html (25:11:08)

Nature Biotechnology 1999 Media Kit. http://biotech.nature.com (25.11.08)

Smart PLS forum, Prof. Diogenes Bido from Wed Aug 20, 2008:
http://www.smartpls.de/forum/viewtopic.php?t=804 (29.4.09)

104



Appendix

8 Appendix

Figure 36: Data Collection Documentation 1
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Figure 37: Data Collection Documentation 2
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Figure 38: Value Chain(http://www.lifemeetsscience.nl/uploads/valuechain.pdf)
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Figure 39: Survey Questionnaire P1
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Figure 40: Survey Questionnaire P2
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Figure 41: Survey Questionnaire P3
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Figure 42: Survey Questionnaire P4
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Figure 43: Survey Questionnaire P5
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Figure 44: Survey Questionnaire P6
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