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Foreword

With this work, Martin Bader examines how companies can take an intel-
lectual property lead during the early stages of inter-firm research and de-
velopment (R&D) collaborations. Previously, little research has investi-
gated the management of patents in the early phases of the innovation
process. Furthermore, there is a dearth of research on patent management
in the service industry sector, in which intellectual property management
remains a new concept. Bader offers a detailed examination of the process
by considering the service industry sector and analyzes a current, relevant,
complex problem prominent in management research.

The research at hand stems from two phenomena, both of which are
based on knowledge gains achieved in the area of intellectual property
management in recent years. First, the number of announced patent appli-
cations has increased by 20-30% per year — even without considering
multiple patent registrations in several countries. Second, the number of
collaborative agreements in the innovation process has simultaneously in-
creased. However, many R&D collaborations eventually turn out to be un-
successful, so the question arises: To whom does the intellectual property
generated by a collaboration belong? This ownership often is decided and
specified during the early phases of the R&D process.

The author has conducted a series of interviews with companies in a va-
riety of industries, as well as a detailed examination of IBM, SAP, Swiss-
com, and SwissRe. According to four identified determinants (broad, nar-
row, in-bound, out-bound), he identifies four archetypes of intellectual
property management: Absorber, Multiplicator, Filtrator, and Leverager.
Bader investigates each of these archetypes further to determine their re-
spective and relative strengths and weaknesses.

Although patents often serve as indicators in the innovation research
process, the management of intellectual property has not been examined
sufficiently. In the service industry sector, patents have begun to be filed
offensively only recently and European companies fall far behind their
American counterparts; however, the current state of research on intellec-
tual property management offers only little substance so far.

Martin Bader’s elaboration distinguishes itself by introducing new find-
ings gleaned through solid research. The goal of the work is reached
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through clear examples and empirical results and aided by both science
and practice.

In his recommendations, Bader does not provide solely experience-
based advice, as might have been expected given his extensive industry
background, but also thoughtful organizational recommendations based on
his previously developed hypotheses. Both the depth and content of the
recommendations are convincing and thoughtful.

I wish for this work a wide distribution and for the companies employ-
ing this new concept the best of success.

Prof. Dr. Oliver Gassmann
Director

Institute of Technology Management
University of St.Gallen



Acknowledgements

«La vocation de I’homme est de
dominer et d’ordonner le réel»

Georges Bernanos

This book emanates from my thesis “Managing Intellectual Property in In-
ter-firm R&D Collaborations — The Case of the Service Industry Sector,
which was accepted by the Institute of Technology Management at the
University of St.Gallen in Switzerland. This document has only been
slightly adapted and altered for the purposes of this publication.

During the writing of my thesis, I had the opportunity to broaden my
professional and academic experience. My great respect and gratitude
therefore goes to Prof. Dr. Oliver Gassmann, Director of the aforemen-
tioned Institute, for supervising my thesis, providing me with the freedom
of action while supporting convergence at the same time. Furthermore, 1
would like to thank Prof. Dr. Beat Schmid, also from University of
St.Gallen, for the co-supervision.

As a basis for the thesis I conducted around 450 interviews and discus-
sions with experts from practice and academia. In this context, I am espe-
cially grateful to Markus Bedenbecker, Donat Bischof, Peter Bittner,
David Brown, Daniela de Capitani, Tim Crean, Dr. Fank Cuypers, Dr.
Gary M. Einhaus, Prof. Dr. Holger Ernst, Dr. Stephan Fischer, Benoit Gil-
ligmann, Prof. Dr. John Hagedoorn, Alexander Harte, Nadine Heitmann,
Prof. Dr. Lutz Heuser, Daniel Huber, Daniel L. Kapp, Eric Lauper, Dr.
Thomas Miiller-Kirschbaum, Dr. Erich Riitsche, Guenther Schmalz, Phil-
ippe Therias, Fritz Teufel, Sinan Tumer, Harald Ulrich, Dr. Christoph
Wilk and Dr. Juan-Carlos Wuhrmann. Furthermore, I appreciated the sup-
port of Dr. Werner Miiller and Barbara Fel} during the publication process.

I would also like to thank my colleagues from the Institute of Technol-
ogy Management, and from its spin-off Kuehne-Institute for Logistics and
from the Institute of European and International Business Law at the Uni-
versity of St.Gallen. We had a very good time together. Moreover, I would
like to thank my diploma and bachelor students at the University of
St.Gallen, the University of Karlsruhe, Germany, and at the Ecole Nation-



x  Acknowledgements

ale Supérieure de Génie Industriel INP Grenoble, France; comprising
Karim Askar, Lukas Miiller, Roger Sutter and Angela Beckenbauer. An-
gela will be succeeding my research activities at the University of
St.Gallen, I would like to thank her for the fruitful discussions and the
work on our collaborative academic activities.

As a special gift, I am grateful to have met Dr. Christoph Wecht who
emerged as both a friend and business partner. We conducted various ac-
tivities together and I would like to thank him for his support and his con-
structive, critical comments that truly helped to improve my endeavors.

As a point of honor, I also dedicate my gratitude and respect to my par-
ents for their love and support, and the striving for education, leadership
and discipline. In this same respect, I also thank my parents-in-law.

Finally, as a by-achievement of this thesis, my long-term dream to set-
up an intellectual property related advisory group has become real by
merging with two very suitable business partners to form a university spin-
off. Most satisfyingly, I am grateful for the liaison with my former fiancée
that evolved to a bond of matrimony and has blossomed into two new spar-
kles in our world. They have become my backbone for the spirit and pur-
pose of life and it is to whom I dedicate this work.

St. Gallen and Rorschach am Bodensee Martin A. Bader
June 2006



Table of Contents

FOTEWOId ..ot vii
ACKNOWIEAZEMENLS ......eeeeetieeiiieeiieeieeeiee ettt esre e e e e sreeseeeesbeesaeeens ix
1 Introduction 1
1.1 Increasing COMPELLIVENESS. ....c.eeverrereenrereenienreenienieeeenieeeenresneenne 1
1.2 Managing R&D Collaborations............cceeveeeeieeerieeniveeesieessieennnnn 3
1.2.1 Exceeding the Company Boundaries ............ccceeevveecuvernnnenns 3

1.2.2 Collaborative R&D ........cccecieiiiiiiiiiieieeeeeeeeeeee e 4

1.2.3 Set-up and Early Stage........cccceevvveviieriiieiieeieeiee e 7

1.3 Managing Intellectual Property .........cccceeeveercieeecieenieeeieeeiee e 9
1.3.1 Protecting Temporary Monopoly Profits ........c..cccceveevuenenne. 9

1.3.2 Generating Intellectual Property ........c.ccoceveveevcnennecnennee. 10

1.3.3 Enforcing Intellectual Property.........ccccceeevveeveiveenieencneeennne. 13

1.4 Managing Intellectual Property in R&D Collaborations............... 14

2 Literature Review 17
2.1 Managing R&D Collaborations............ceceeereeneneereenenseeneneennens 17
2.1.1 Formal R&D Collaborations............cceccervervieeneeneeneennennn 18

2.1.2 Early Stages of R&D Collaborations..........cc.ccoceeeveruercennene 19

2.1.3 Early Innovation Phase ..........cccccoerieninnncnenncnenicnienee. 20

2.1.4 Previous Experience and Relational Trust.........c...ccccceueeen. 21

2.2 Managing Intellectual Property........c.cccecceevvieerieeeiieenieeeceeeeeeenn 23
2.2.1 Strategy and Portfolio Management ............ccccecervereennenee. 24

2.2.2 Acquisition and EXploitation ...........ccecceeeveeeerveencieenneeenne 25

2.2.3 Scanning and MoNitoring...........cceecveereveeerveeriieesseeesseeeennes 26

2.2.4 Contingency Factors ........cccccoeeveevinienininieninicicneeieens 29

2.3 Managing Intellectual Property in R&D Collaborations............... 37
2.3.1 Joint Intellectual Property ........cccccoceeeeeeercveeenieeniee e 37

2.3.2 Collaborative Standardization.............ccceeeeeveerieeeneeniennenns 38

2.4 ReSCArCh GaAP...c.eeviiriieiieiieiieneereeec ettt 39

3 Research Design 42
3.1 Research QUESHON........ccccuiiieieiieeeeieee et e 42

3.2 Research CONCEPL......corueruiriiriiiiieiieieceteeeeete et 43



xii

Table of Contents

3.3 Research Methodology........ccccoeevienirienineenininicicneeeeeeeee 44
3.4 Research SrUCUIE........eeivieeriiiieniie ettt e 48
Case Studies in the Service Industry Sector 49
4.1 Introduction to the Service Industry Sector and Case Selection ...49
4.2 IBM it 58
4.2.1 Research and InnOvation............ccceevueevieeneenienienieeieeieene 58
4.2.2 Managing R&D Collaborations ............ccceeeveerveeecveeenveennne 60
4.2.3 Managing Intellectual Property.......c..ccccevvereeneneenenennncnne. 64
4.2.4 Managing Intellectual Property in R&D Collaborations ....69
4.3 SAP s 74
4.3.1 Research and Innovation...........ccccceevueeveeneineineenncnnennen. 75
4.3.2 Managing R&D Collaborations .........c..ccccceeeeeneneeneenuennee. 80
4.3.3 Managing Intellectual Property..........cccccceevviieesieenceeenneenns 83
4.3.4 Managing Intellectual Property in R&D Collaborations ....87
4.4 SWISSCOMIL...ceuiieiietietiesite et eteeteesteesttesatesteebeesbeesseesseeeneeenseenseas 94
4.4.1 Research and InnOvVation............ccceevveeevieereenienienieeieeieane 95
4.4.2 Managing R&D Collaborations ............cceeeveerveeeceveenveennne 98
4.4.3 Managing Intellectual Property..........cccccceevevieenveenceeennennns 99
4.4.4 Managing Intellectual Property in R&D Collaborations ..103
4.5 SWISS RE .coiiiiiiiiiiiiete ettt e 108
4.5.1 Research and Innovation........c...ceceeveeneerienneeneeneennenn 108
4.5.2 Managing R&D Collaborations ............ccoeeceeveererseenencens 109
4.5.3 Managing Intellectual Property.......c..cccceveeveerenviencnecnnenn 110
4.5.4 Managing Intellectual Property in R&D Collaborations ..119
Typology of Managing Intellectual Property 124
5.1 Cross Case ANalSiS......cccerervueririenieneenienieetenieeeene e eieene 124
5.2 Extraction of Determinants ........c...cceceeveeruennieeneeneeneeneenneeennees 132
5.3 Assignment Of ArChELYPES ....cvevvvveerrieeriiieeriie e eiee e 135
5.3.1 MultipliCator ....cc.eoveevieniiriiniiniieieneeeee et 136
5.3.2 L@VETAZET ..cveeuviieriieiiieeiteniteet ettt 137
5.3.3 ADBSOIDEI ..ottt 139
5.3.4 FIltrator ..cocueeieeniiiiieieeneeneeeeeeeeee e 141
Theoretical Implications 144
6.1 Derivation of PropoSitions .........c..cecceeveeveenerieenennienencencneeeenn 144
6.1.1 MOtIVAION ...coiuiiiiiiiiiiieteenterte et 145
6.1.2 SHUCHUIE .....eeeiieiiiiieeie ettt ettt 146
6.1.3 Performance ...........ccceceevienienieiiieeseeee e 148
6.2 Induction of Hypotheses........c.cceeveereiiriniieecieeeiee e 149

6.2.1 MOtIVALION......cooiiiiiiiiiiiiiiiiiiie 149



Table of Contents  xiii

0.2.2 SIIUCHUTE .....eeiuiieeietieeiie ettt ettt st sbeesbeesaeeeaee s 153

6.2.3 Performance ........c..ccoeeueeieeniieniienieeieeeeee et 160

7 Managerial Implications 164
B N Yoo o T o) 0] 111 Tt S 164
7.2 Terms Of CONLIACE.......ccceerieriirieeie ettt ettt et 165
7.3 Procedural ASPECES......c.ccevuieriienierieriierieeieeneeneeeee e 171
7.4 Collaborative SELHNES ......cveerveeereieeiieerieeeeeeeereeeieeessreessreeenns 174
7.5 Reduction of Theoretical Implications to Practice...................... 176

8 Conclusions 184
8.1 Theoretical RESUME..........c.cocieriiiiiiiieieeee e 184
8.2 Managerial RESUME............coooviieiiiieiieeeeeeeeee e 186
8.3 Limitations and Scope for Further Research........c..cccccecenennnenne. 192
8.4 Outlook on Future Challenges.........cccccoceeveeniinninnienecnecneennen. 194

9 Executive Summary 198
Appendices 199
QUESTIONMAITE .....veeeeeiiieeeeiieeeeeereeeeeeireeeeetreeeeseareeeeeesseeeesssseeeessssaeaesnns 199
Model AGIEEIMENLS......cc.eeruirreerirreetenieeienienieete et etenbeeeeestesbeeresieeaeens 201
Technology License Agreement..........ccceecveeeeveeerueeenveeenveensneens 201

Patent License AZreement........c.ceevveerieeerieeesieeeiieenreeeeeeenveeans 220
Agreement for the Exchange of Confidential Information.......... 229
RETEIONCES ...ttt 233
LiSt Of FIGUIES ...vveiiiieeiieeeiee ettt 255
LiSt Of TADIES ...eeuvieiieeiiieieeeete ettt ettt e 257
List Of ADDIEVIALIONS. ......eeiuieieiiiiiiieeieesite ettt ettt 258
INAEX e 261
Company INAEX .......ccccuiieriieiiieiie et reeeaeeesareeens 265

J N 11 110 ) GO 267



1 Introduction

1.1 Increasing Competitiveness

At the beginning of the 21* century, the business world is dynamic and
complex and competition is globalized. Success rates in innovation in such
a context are low. Only 0.6% of innovative ideas are eventually successful.
In the pharmaceutical industry, the success rate falls to 1 in 10,000. The
requirements for handling innovations have increased in numerous ways:
globalization of competition, explosion of technological knowledge, tech-
nological fusion, decentralization of knowledge, escalation of research and
development costs, reduction of innovation cycles, and acceleration of in-
novation diffusion.

Globalization of competition: The intensity of competition has increased
due to the opening of national borders and the expansion of multinational
firms. The takeover of IBM’s PC operations by the Chinese firm Lenovo in
2004 would have been inconceivable only a few years ago. Hence, in
many industries it is no longer sufficient to merely sell and protect prod-
ucts locally. The power of economies of scale of production, along with a
dramatic reduction in transportation and information costs has forced many
players to go global.

Explosion of technological knowledge: The amount of knowledge doubles
every seven years. The number of scientific journals has grown substan-
tially over the last few centuries. The figure was estimated at only about
100 in the 19th century, increasing to around 1,000 in 1850, jumping to
10,000 in 1900, and coming close to 100,000 in 2000. At the same time,
approximately 80% of technical knowledge in the form of patent applica-
tions is published. Over 90% of the information in patent documents is not
protected, due to expiration, rejection, retraction or non-extension (Ehrat
1997). Not only is the greater part of technological knowledge openly ac-
cessible, but it can also be freely and openly used.

Technological fusion: Increasingly, there has been fusion of various tech-
nological knowledge areas. According to a 1998 report by the OECD, in-
terdisciplinary research activities have great potential in the next 20 years.
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Electronics has merged with optics (optronics), with mechanics on a mi-
cro-technical level (mechatronics), and also with biology (biotronics). The
important breakthroughs in the development and identification of the hu-
man genome are thanks to the close linkage between computer science and
genetic engineering.

Decentralization of knowledge: The increased globalization of research
and development (R&D) in transnational enterprises has led to the decen-
tralization of competence centers. In a number of investigations, a clear
trend could be ascertained towards integrated network structures and the
establishment of a definition of R&D competence centers. The complexity
of innovation processes has clearly increased because of decentralization.
The application of modern information and communication technologies
becomes indispensable and opens up new forms of innovation; for exam-
ple internet-based innovation networks (Gassmann 2001).

Escalation of R&D costs: Given the increased technology dynamics and
more stringent requirements, R&D costs have risen dramatically. Yet, the
1990s were marked by a reduction in central funding for research. During
the 1980s, the corporate research center in a company such as ABB was re-
sponsible for 20% of the financing, with the remaining amount being in the
form of company reallocations. Today, 80% of research funds must come
from the various divisions or third parties. A larger portion of the R&D
budget is allocated to patent rights. In technology-intensive industries,
more than 5% of the R&D budget is reserved for the generation and pres-
ervation of commercial protection rights, plus the costs for the infringe-
ment and defending of own positions.

Reduction of innovation cycles: Despite rising R&D costs, companies are
under increasing pressure to produce more products within a shorter time
frame. The main reason for this is the fact that regardless of rising costs in
R&D, innovation and technology leadership has become a substantial
competitive factor (von Braun 1994). For example, the innovation life cy-
cle for a mechanical typewriter remains at around 25 years, while a type-
writer that is based on microprocessor technology only has one of five
years. If one were to look at newer substitute products such as laptops and
palm pilots, the cycle time has been reduced to a few months. The risk of
late market entry has increased notably.

Acceleration of innovation diffusion: As a result of the globalization of
knowledge, shortening of the innovation cycle and the aggravation of the
price situation, the diffusion of innovation has accelerated. In the electron-
ics industry, it is only a matter of months after a product innovation before
there is an imitation product on the market, in the foy industry this time
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frame shrinks to weeks. The protection of innovation has become even
more important for companies in technology-intensive industries. Legal
and actual patent right strategies complement one another, in order to am-
ortize the investment in product development. In the automobile industry
4-5% of turnover is invested in R&D, while in the pharmaceutical indus-
try that number jumps to 18-20%.

The main challenges in the management of innovation in companies can
be summarized by complexity, dynamics, and costs. Future-oriented or-
ganizations endeavor to achieve those projections on how to better handle
innovation that were made in the years after restructuring. In order to han-
dle high competition costs, companies are looking to achieve differentia-
tion with customers. New products in the electronics, telecommunications,
and software industries are usually associated with simultaneously in-
creased input and reduced costs. Innovation is not limited to the develop-
ment of new products, but also includes the development of new services
and business practices. Hence, an essential component of innovation man-
agement is to establish differentiation advantages with the customer, and
find ways in which to make these advantages sustainable and renewable.

1.2 Managing R&D Collaborations

1.2.1 Exceeding the Company Boundaries

In order to cope with these challenges, the ability to innovate therefore has
become the key driver for an enterprise’s success. Only those companies
that can bring innovative ideas effectively and efficiently to the market are
successful. Consequently, an increasing proportion of innovation no longer
takes place solely within the boundaries of a company. In this context,
R.Z. Gussin, Corporate Vice President Science and Technology of John-
son & Johnson, New Brunswick, NJ reasoned that “technology has be-
come so sophisticated, broad and expensive that even the largest compa-
nies cannot afford to do it all themselves.”

Over the past years, this phenomenon has been described in research
and literature as open innovation (Chesbrough 2003a). Gassmann, Sand-
meier and Wecht (2004) propose a holistic approach, based on a strategy, a
process, a structure, a network and a cultural level, for integrating external
sources of innovation. This concept aims to help companies cope with
short innovation cycles and increasingly complex technologies.

Jones (2000) discovered that compared to internal R&D expenditure, the
proportion of external R&D expenditure increased from 5% to 16% be-



