MASTER

Knowledge sharing and protection in R&D collaborations
exploring the tension field

Bogers, M.L.A.M.

Award date:
2004

Link to publication

Disclaimer

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

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

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


https://research.tue.nl/en/studentTheses/61e05396-6340-4941-8d04-82b5f5258274

ARU
2004 2004064

CHALMERS

Knowledge Sharing and Protection
in R&D Collaborations:
Exploring the Tension Field

MARCEL BOGERS

Technology and Innovation Policy — Advanced Economies
Department of Technology Management

EINDHOVEN UNIVERSITY OF TECHNOLOGY
Eindhoven, the Netherlands

Department of Industrial Management and Economics
School of Technology Management and Economics
CHALMERS UNIVERSITY OF TECHNOLOGY
Goteborg, Sweden 2004




Knowledge Sharing
and Protfection
in R&D Collaborations

- Exploring the Tension Field

Marcel Bogers



Knowledge Sharing and Protection in R&D Collaborations:
Exploring the Tension Field

Marcel Bogers

Eindhoven: Eindhoven Univetsity of Technology
Gothenburg: Chalmers University of Technology

Thesis for the degree of Master of Science in the field of:
‘Technology and Society, Technology and Innovation Policy — Advanced Economies’

Supervisors:

Rudi Bekkers, Ph.D.
Department of Technology Management
Eindhoven University of Technology

Ove Granstrand, Ph.D., Professor
Department of Industrial Management and Economics
Chalmers University of Technology

Charmianne Lemmens, Ph.D.
Department of Technology Management
Eindhoven University of Technology

M.L.A.M. Bogets

Technology and Innovation Policy
Technology and Society
Department of Technology Management ;
Eindhoven University of Technology
Eindhoven, the Netherlands

December, 2004



Absiract

This study addresses the tension field that arises when firms participate in R&D collaborations
and have to — at the same time — share and protect their knowledge. A literature survey of the -
theoretical perspectives on collaborative knowledge shating and the possibilities for firms to pro-
tect their knowledge gives 2 model of the tension field that aises, which is backed up by a seties
of case studies. This model reveals the main dimensions that comptise the tension field and their
‘telations. These dimensions are the knowledge characteristics’, the ‘knowledge embodiment’, the
‘relational dimension’, the ‘collabotation dimension’ and the ‘environmental dimension’. Because
the main focus of this study is on (pre-competitive) R&D collaborations, the central dimension
appears to be the characteristics of the knowledge. The embodiment of the knowledge gives the
possibilities and constraints of how knowledge can be shared and protected. The telational di-
- mension has an important role in how the tension between the sharing and protection of knowl-
edge can be resolved, with trust as a main element. The collaboration itself (and the characteris-
tics of the partners that are active in it) and the environment influence the condition of the ten-
sion field on a higher level by affecting the more central dimensions.

Furthermore, this study proposes four main strategies that firms can adopt in R&D collabo-
rations, based on a certain condition of the dimensions in the tension field. These four strategies
are a ‘public open exchange strategy’, a ‘private open exchange strategy’, a ‘layered exchange strat-
egy’ and a ‘closed exchange strategy’. Propositions ate developed that link the conditions in the
tension field to the probability of the adoption of a certain strategy. In order to explore these
possible coping strategies (theoretically and empirically) a framework is developed that can be
used to explain knowledge transfer and the governance heteof. Licensing is an important issue in
this as well. :

The case studies show the adoption of two strategies, namely (a) the ‘ptivate open exchange
strategy’ in case of the existence of new and specific knowledge, the presence of small firms and
no university involvement, and (b) the ‘layered exchange strategy’, in case of a large number of
partners, a wide variety of partners and university involvement. In general the R&D collabora-
tions are characterized by an explorative nature, highly complex knowledge and 2 high impor-
tance of tacit knowledge. Because of this, the closed model did not occur on the practitioners’
level, although the strategic management level might put more emphasis on the protection of
knowledge. The open strategy can moreover be charactetized as a royalty-free cross-licensing
strategy with grant-back provision: and the layered strategy as the implementation of ‘sub-
collaborations’ which perform different (sub) tasks. In addition to these specific governance
mechanisms, the role of trust takes a central place in reducing the tension between shanng and
protecting knowledge in R&D collaborations.

: Keywords:
knowledge governance, appropriation, embodiment, trust, licensing, open exchange, layered col-
laboration scheme
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1 Introduction to the Study

1.1 INTRODUCTION

Increasingly firms go into collaborative agreements with other organizations entailing various
modes of collaboration. This trend relates to several developments in the world economy (which
will be discussed in the next section), and the way firms cope with and stay ahead in these devel-
opments. One of the main driving forces for collaborations is the increased need to share and
combine knowledge, vis-a-vis ‘go-it-alone’ strategies. This is related to the increased cost of R&D
(tesearch and development) and shortening market lead times. It is acknowledged that collabora-
tive efforts are becoming of increasing importance for a firm’s competitive advantage. A very
delicate, though crucial, issue in these collaborations relates to how firms on the one hand share
their knowledge in otder to contribute to the collaboration and on the other hand — although at
the same time — protect this knowledge they put into the collaboration. In other words, there ex-
ists a tension between the sharing and protection of knowledge, which is exactly the issue that is
going to be addressed in this report. Although there have been investigations that tty to reveal
this tension field in some way (e.g. Henkel, 2004; Oxley and Sampson, 2004), it is acknowledged
that it still needs significant investigation (McEvily, Eisenhardt and Prescott, 2004).

This tension field becomes appatent on many occasions. In the telecommunication industry,
for example, it is crucial for firms to cteate certain standards (e.g. in the subsequent generations
of the mobile telephohy). In order to achieve this, the firms will have to collaborate with their
competitors, among othets, and share their knowledge. Despite this need for sharing, it is obvi-
ous that firms want to limit the (unwanted) appropriation of knowledge. Thus, the need for
knowledge protection, ot protection of (unwanted or unnecessary) knowledge transfer, is clear as
well, both in patticular collaborations and for firm competitiveness in general.

To give an example from another sector, the developments in the chemical industry are tradi-
tionally triggered by tesearch and development on new applications and by customer needs. In
order to keep up with these developments, it is logical to go into collaborations with these cus-
tomers to address their needs. Furthermore, collaboration with (potential) competitors also takes
place because chemical firms ate often not able to achieve certain goals on their own. This is rein-
forced by the traditionally strong patent portfolios many of the firms have in the chemical indus-
try. Because of this, and among other things such as the importance of trade secrets, firms will
have a strong need to protect their knowledge when they collaborate with others. Thus again, the
tension between knowledge sharing and protection becomes appatent.

This chapter will first describe the background with the developments that have given rise to
this tension. Also specific reference will be made to the importance of knowledge sharing in col-
laborations as well as knowledge protection. Additionally, section 1.3 will give an overview of the
possible modes of collaboration. Furthermore, the value chain in which a firm's activities can be
identified and delineated, i.e. in relation to the development of knowledge, is briefly revisited in
order to clarify on which levels firms opetate and can collaborate. After the background and the
mapping of the field have given the broad framework and some of the main considerations, the
relevance of this study is specified by going into its main contributions. Furthermore, the research
problem will give the exact goal that is going to be addressed in this study, and what the conse-
quent research question is that needs to be answered. The subsequent delineation will make clear
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what some of the boundaries of this study are. The methodology and report outline will finally
introduce the scheme and structure of this research and repott.

1.2 BACKGROUND
1.2.1 Main Global Developments

Many of the developments that have characterized some of the recent changes in our economy
have had significant impact on how firms act in, and beyond, their industry limits. The sharing
and (continuous) development of knowledge, i.e. with other organizations, is one of these devel-
opments. This section addresses the most relevant developments that have lead to the impot-
tance of this sharing. It is obviously impossible to give a fully comprehensive overview of all de-
velopments in the scope of this study, although the most relevant ones will be described. It has to
be noted that these developments have not all developed independently and that certain interde-
pendencies do exist.

- Knowledge sharing among firms

Collaboration

Developments/ motives:

Ongoing globalization;
Increased pace of innovation;
Importance of technology;
Multi-technology products;
Technological diversification;
Knowledge-based economy;
Network-based industries;
Increasing returns and path dependency;
Inter-dependency and inter-compatibility;
Importance of intangibles;
Increasing importance of IP and IPRs.

Figure 1. Main global developments

In 2 more and more globalized wotld, the pace of innovation increases rapidly. Furthermore,
technology has become to play a ctucial role in the present economy (Das and Teng, 2000).
Moreover, products have become mote complex with a multi-technology character (Granstrand
and Sjolander, 1990; Granstrand, 2004c); products and firms have become technologically more
diversified (Granstrand, Patel and Pavitt, 1997; Cantwell, Gambardella and Granstrand, 2004).
This again is related to the establishment of collaborations for firms to access external competen-
cies (Giuri, Hagedoorn and Mariani, 2004). Another development is the increasing importance of
network-based industries in which issues such as network externalities and inter-compatibility
come to play a role (see e.g. Katz and Shapiro, 1985). This in turn has a clear relation with the rise
of the present knowledge-based economy with increasing returns and path dependency (see e.g.
Arthur, 1994) and the importance of intangibles (see e.g. Edvinsson and Malone, 1997), knowl-
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