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Foreword

Within the paradigm of ‘Open Innovation’, there is an increase in network-like, in-
ternational forms of collaboration. This is also true for small and medium-sized firms
in the area of research and development meaning that ‘Global Open Innovation’ is
expanding over large geographic distances.

Certainly, geographic proximity is an important precondition of interactive col-
laboration; however, Innovation Research increasingly finds that this is neither a
necessary nor sufficient precondition. Finally, inter-organizational collaboration can
also take place in a virtual environment. Against this background, it is commendable
that Ms. Hartig has investigated both qualitatively and quantitatively, the possi-
bilities and barriers of ‘distance” and ‘proximity’ from the point of view of different
dimensions and categories based on 39 cooperation projects by German biotechnol-
ogy SMEs, and has herewith broken new ground.

Ultimately, this dissertation is about the research question; how different forms of
distance influence interactive learning in inter-organizational co-operation projects
in R&D in order to generate effective innovation. With regards to the manage-
ment of inter-organizational cooperation, it turns to the question of how, despite
great ‘distances’, a sufficient level of ‘proximity’ can be established. This is an in-
triguing question which will, doubtless, enrich Innovation Research to a great extent.

Meritoriously, the author addresses a theme that is not only highly complex but
also topically relevant. Against the research background, her empirical investiga-
tion is methodologically consistent. The theoretical foundation is sound as are the
proper deduction of hypotheses and the apt interplay of quantitative and qualitative
research.

With particular regard to the developed process model of inter-organizational co-
operation and the degree of influence as well as partial interplay of different forms of
distance, Ms. Hartig has derived interesting findings which will, doubtless, stimulate
further research. Therefore, this dissertation deserves broad dissemination.

Prof. Dr. Dieter Wagner
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1 Introduction

1.1 Background

This thesis builds on contemporary observations of a qualitative change in the way
research and development (R&D), invention and innovation activities take place:

e an increasingly open, distributed or network-like character of innovation
activities with the locus of innovation shifting from an individual en-
trepreneur to hybrids, consortia or networks (Bouba-Olga & Grossetti,
2007; Laursen & Salter, 2006; Chesbrough, 2006, 2003; Powell & Grodal, 2005;
Gassmann & Enkel, 2005; Coombs et al., 2001; Powell & Brantley, 1992);

e an increasing geographic reach of innovation activities, and a geographic
topography best characterised as ‘local nodes in global networks’ (Belussi
et al., 2010; Cooke, 2008; Moodysson, 2008; Coenen, 2006; Asheim & Gertler,
2005; Bathelt et al., 2004). Increasingly, innovation activities take place on
different geographic scales, combining the best of local resources and exper-
tise with global ones. Moreover, geographic scope has broadened from the
traditional research countries (North America, Canada, Europe and Japan)
to newcomers, particularly Russia, India, China and, to a lesser extent, Brazil
(the BRICs) (Bocekholt et al., 2009; Howells, 2008; UNCTAD, 2005).

Both developments combined have lately been described as ‘Global Open Innova-
tion” (Herstad et al., 2008; OECD, 2008). Global Open Innovation is perceived as
an important strategy for firms’ sustained competitiveness in a ‘globalising learning
economy’ (Archibugi & Lundvall, 2001). Moreover, particularly on the in-bound
side!, it is perceived as a viable way for small and medium sized firms (SMEs) to
participate in the global exploration and exploitation of knowledge (OECD, 2008).2

1 Open Innovation is defined as ‘the use of purposive in-flows and out-flows of knowledge to
accelerate internal innovation, and to expand the markets for external use of innovation,
respectively’ (Chesbrough, 2006, p. 1). Thus, it comprises in-bound as well as out-bound
activities, or combinations of both (Gassmann & Enkel, 2005).

2 The OECD (2008) report reads as follows: ‘The internationalisation of innovation requires a
level of investment and resources that smaller companies typically do not possess. ... Open

J. Hartig, Learning and Innovation @ a Distance,
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2 Introduction

Global Open Innovation can take different forms. From the point of view of SMEs,
and focusing on in-bound activities, global participation includes indirect forms
(such as tapping local universities that are integrated into international networks;
the reading of international publications; the licensing of knowledge, or the hiring of
foreign employees) and more immediate forms of participation (such as co-operation
with international partners or greenfield investments abroad) (van der Vrande et al.,

2009; Edler, 2007).

In recent decades, the number of inter-organisational co-operation agreements in
R&D, and particularly international co-operation agreements, has increased consid-
erably (Giuri et al., 2006; Guellec & Pottelsberghe, 2001; Hagedoorn, 2002; Narula
& Hagedoorn, 1999). Moreover, more flexible forms, such as inter-organisational
projects, came to dominate equity investments, such as joint ventures or minority
stakes (Hagedoorn, 2002; Narula & Hagedoorn, 1999). This development is in line
with a broader trend toward the use of more temporary, flexible organisational forms
as found in inter- as well as intra-organisational projects (Oerlemans & Pretorius,
2010; Janowicz-Panjaitan et al., 2009; Sydow et al., 2004).

In particular in R&D, the range of knowledge bases and resources necessary for
invention and innovation is constantly expanding in both breadth, i.e., the number
of relevant disciplines, and depth, i.e., their sophistication and specialisation, which
no single firm can provide internally (Wang & von Tunzelmann, 2000). Thus, inter-
organisational co-operation today primarily covers the combination of knowledge
and resources, usually through project-based groups of engineers and scientists from
each organisation (Hagedoorn, 2002). Specifically, international co-operation of-
fers firms opportunities to draw upon knowledge and skills that are not available in
their home country and to realise more radical innovation by integrating knowledge
from different areas of science and technology. Besides, firms seek to share the costs
for capital investment, such as laboratories, office space and equipment, as well as
the risks from R&D, to shape competition, set standards, conform to government
policies or enter new markets (Narula, 2004; Nooteboom, 2004b; Nummela, 2003;
Lubatkin et al., 2001; Glaister & Buckley, 1996).

innovation may however provide an answer to the challenge of globalisation (of innovation)
for smaller companies. It may offer (especially on the in-bound side, i.e., the sourcing of
knowledge and technology) a less costly alternative to local R&D facilities for obtaining
rapid access to local centres of knowledge across the world. Open innovation may speed up
the internationalisation of innovation in smaller (high-technology) companies if they do not
need to set up full-scale R&D facilities locally’ (p. 33).



Background 3

Despite high degrees of dissatisfaction®, inter-organisational co-operation is now per-
ceived as a preferred governance form, allowing firms of all sizes fast and flexible
access to knowledge and skills across the globe that they perceive to be valuable
(Narula, 2004; Narula & Hagedoorn, 1999; Dunning, 1995).

However, high degrees of dissatisfaction demonstrate that inter-organisational co-
operation, particularly on a global level, poses high challenges. Moreover, their
upsurge obscures the canonical view from innovation studies, stressing the mean-
ing of the home nation or region and thus geographic and institutional proximity
for effective interactive learning and novelty generation (Asheim & Gertler, 2005;
Koschatzky, 2001; Brown & Duguid, 2000; Cooke et al., 1997; Lundvall, 1988).4 Ac-
cordingly, interpreting their findings of a high share of non-local co-operation, Giuri
et al. (2006) state that ‘surprisingly, interaction with geographically close individuals
in other organizations is the least important form of collaboration. This is puzzling
given the emphasis in the literature on the importance of geographical proximity
for collaboration and knowledge transfer’ (p. 16, italics in the original). Thus, it
seems that the ‘external reality’ (Lawson, 1988, p. 54) has outpaced theory building.

3 Existing studies report high degrees of dissatisfaction with the outcomes of inter-
organisational co-operation (e.g., Peng & Shenkar, 2002; OECD, 2000; PWC, 2000; Bleeke
& Ernst, 1993). The study by PWC (2000) is particularly insightful: in a survey of 184
pharmaceutical firms from mostly North America and Europe, of which more than 40%
were SMEs, they found a high share of co-operative agreements that did not live up to
initial expectations. This is particularly prevalent in collaborative research (with 64% of
co-operation agreements not meeting expectations), and in collaborative development (with
60%). Moreover, the study reveals that the reasons for failure are by and large within
management control, whereas technical feasibility as a source for failure ranked signifi-
cantly lower. In descending order, the following reasons for failure were indicated by the
respondents: expected results slow to materialise; differences in partner cultures; changes
in management; weak commitment; poor leadership, and poor communication. Particularly
at an international level, the challenges inherent in inter-organisational co-operation are
amplified (Johanson & Vahlne, 2009; Olson et al., 2009; Sirmon & Lane, 2004).

This view builds on Lundvall (1988) who suggests that ‘the selective user-producer relation-
ships will involve units more or less distant from each other in geographical and cultural
space’ (p. 354) and underscores the supportive role of geographical and cultural proximity,
particularly in the case of complex technologies, fast technical pace, or in the case of the
emergence of new technological paradigms. Koschatzky (2001, pp. 53 ff.) gives two reasons:
first, tacitness of knowledge and a lack of codes call for face-to-face exchanges and thus ge-
ographic proximity; second, being cognitively constrained, actors seek for new information
in their vicinity. Both reasons are seized later in the discussion on the role of different forms
of distance for interactive learning and novelty generation (see Chapter 4).

~



4 Introduction

With network strategies proliferating and stretching across different geographic
scales, new questions arise, such as: What is the specific role of geographic proximity,
particularly in the view of new means for electronic information and communication?
What characterises distant ties? And, more generally, are international co-operation
projects a viable option for SMEs to participate in global knowledge networks in
order to explore new knowledge domains or exploit their knowledge, or are the ‘lia-
bilities of distance’” too great to realise the benefits? How can firms effectively and
efficiently leverage external knowledge and skills, not only across geographic but also
across organisational, institutional and technological distance? This thesis seeks to
find answers to some of these questions.

This introductory chapter proceeds as follows: section 1.2 outlines the aim of the
thesis, discusses the research gap and provides a summary of key research questions.
The research design is introduced in section 1.3, together with the presentation of
the organisation of the book. Finally, section 1.4 provides an outline of concepts
and definitions that are central to the thesis.

1.2 Aim, Research Gap, and Research Questions

Seizing these questions, the overarching aim of this thesis is to analyse whether
and under what constellations ‘Global Open Innovation’ in the form of inter-
national inter-organisational co-operation projects constitutes a viable option
for SMEs to participate directly in the global generation and exploitation of
knowledge and innovation, or whether there exist ‘liabilities of distance’ that
outweigh the benefits.

One recent line of research that scrutinises these developments — increasingly open
innovation processes and increasing local-global innovation dynamics — and their
implications for organisations, regions and innovation policy has opted for the ex-
istence of different forms of proximity that underpin and shape interactive learning
and novelty generation. This research is grounded upon an understanding of prox-
imity not only in a narrow, literal sense of a geographic metric, but in a wider and
differentiated understanding integrating different forms of socio-economic or socio-
cognitive proximity. For proponents of this view, geographic space is at most a
blanket dimension or indirect moderator that needs to be filled with socio-economic
relations and their characteristics.
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Aim, Research Gap, and Research Questions

This understanding of different forms of proximity has been forwarded by a French
research group, named ‘French School of Proximity Dynamics’ or ‘Economics of
Proximity’ (Carrincazeaux et al., 2008). While this group, initially composed of
regional innovation and industrial economics scholars, mostly focuses on regional
dynamics and the advantages of proximity relations, newer contributions — particu-
lar those from an innovation perspective — highlight the benefits of distant relation-
ships for their heightened learning and novelty potential (Boschma & Frenken, 2009;
Meder, 2008; Boschma, 2005a). Thus, the concept has become increasingly popular
and spread more widely into different areas of research. Knoben and Oerlemans
(2006) qualify this line of reasoning as ‘an important emerging concept in several
fields of science, for example in innovation studies, organisation science and regional
science’ (p. 71).

However, comprehensive, systematic research that sticks to this conceptual clar-
ity and puts this on a thorough empirical ground is lacking to date. Despite finding
increasing appeal in the literature, contemporary contributions have mostly been of
a conceptual nature (e.g., Knoben & Oerlemans, 2006; Boschma, 2005a; Bouba-Olga
& Grossetti, 2005; Torre & Rallet, 2005; Rallet & Torre, 1999a,b; Kirat & Lung,
1999; Bellet et al., 1993). A small number of empirical contributions so far have
concentrated on a subset, mostly one or two forms of proximity (e.g., Broekel &
Boschma, 2009; Meder, 2008; Ponds et al., 2007; Agrawal et al., 2006; Breschi &
Lissoni, 2006; Nooteboom et al., 2006; Mowery et al., 1998). Moreover, these contri-
butions have primarily investigated the role of different forms of proximity to form
collaborative ventures, not their impact on interactive learning and novelty genera-
tion; i.e., on the course and outcomes of inter-organisational co-operation (Balland,
2009; Broekel & Boschma, 2009; Meder, 2008). Furthermore, most studies depart
from a national or regional lens and aim to explain regional dynamics and regional
cohesion (e.g., Boschma & Frenken, 2009; Boschma, 2005a; Rallet & Torre, 1999b).
Yet, the explanatory framework likewise contributes important insights into cen-
trifugal forces; i.e., forces that explain international interaction and networks. So
far, contributions in this direction have been entirely exploratory, qualitative studies
(Lorentzen, 2008; Moodysson, 2008, 2007; Moodysson & Jonsson, 2007; Asheim &
Gertler, 2005; Zeller, 2004). In these studies, searching ‘beyond the local’ — again
in different forms — is thought to be an important, however so far under-explored,
lever for learning and novelty generation.



6 Introduction

Hence, this thesis adopts an innovation perspective and investigates the benefits
and liabilities of different forms and expressions of distance between co-operation
partners in international projects (Boschma & Frenken, 2009; Rosenkopf & Nerkar,
2001).> To go one step further, the implications for managing international co-
operation projects have never been taken into account. From the perspective of
SMEs, this notion of different forms of distance or proximity that underpin interac-
tive learning and novelty generation is thought to contribute valuable insights into
the benefits and challenges of global participation.

Therefore, the following research question is central to the aim of this thesis: How
do different forms of distance alone and together influence interactive learn-
ing and novelty generation in international inter-organisational co-operation
projects in RED? And how can management organise a requisite level of prox-
imity within inter-organisational co-operation projects? This question has been
broken down into a number of operational questions that guide the theoretical and
empirical part of the thesis (table 1.1).

Theoretically, this contribution is supposed to advance the emerging view of differ-
ent forms of proximity, respectively distance, their role, interplay and consequences
thereof for the global participation of SMEs. Practically, it serves to channel the
awareness of the people involved in inter-organisational co-operation projects to
those factors that are conducive or critical, to guide their decision-making and to
provide suggestions for organising inter-organisational co-operation projects. Doing
this, it focuses on the particularities of knowledge-based SMEs.

5 Somewhat related are previous studies investigating ‘partner fit’ in inter-organisational co-
operation along various dimensions, such as strategic, organisational, cultural or techno-
logical (e.g., Ermisch, 2007; Child et al., 2005; Specht et al., 2002). However, ‘partner fit’
can be qualified as a rather static view that is — although contributing important insights
on success factors for co-operation in general — less insightful to explain the two faces of
interactive learning and novelty generation in inter-organisational R&D: novelty potential
on the one hand and integration challenges on the other.
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Table 1.1: Research Questions

Distant relationships: Characteristics, effects and interplay
1.1 Which forms of distance shape the process of interactive learning and nov-
elty generation in inter-organisational co-operation projects in R&D?

1.2 What reach do international inter-organisational co-operation projects in
R&D have in regard to different forms of distance?

1.3 What is the impact of different forms of distance for interactive learning
and novelty generation in inter-organisational co-operation projects?

1.4 Which forms of distance matter (most) and why in regard to the course
and outcome of inter-organisational co-operation in R&D; i.e. interactive
learning and novelty generation?

1.5 What role does geographic distance play (in the context of other forms of
distance, respectively proximity) for interactive learning and novelty gen-
eration in inter-organisational projects? Are there any further interaction
effects between different forms of distance?

2 Role of intermediating variables

2.1 Are there any differences in the impact of different forms of distance in
regard to different stages in the invention process?

2.2 Are there any differences in the impact of different forms of distance in
regard to different learning rationales?

3 Conclusions for management

3.1 How can management respond to organise proximity in relevant dimensions
of distance?

3.2 Are there any differences for management in regard to intermediating vari-
ables (invention stage, learning rationale)?

1.3 Research Design and Organisation of the Book

This thesis consists of a theoretical and an empirical part. The theoretical part
begins with a discussion of current theories of the firm and its boundaries; these
provide key rationales for inter-organisational co-operation, but at the same time
define their risks and challenges (Chapter 2). Based on this, Chapter 3 explores
the process of interactive learning and novelty generation and defines key challenges
and requirements in this process. Together, Chapters 2 and 3 introduce the main
building blocks for the discussion of the role of different forms of distance for in-
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teractive learning and novelty generation, which follows in Chapter 4. Based on
a comparison and combination of existing taxonomies, a conceptual framework of
six forms of distance is devised, consisting of a geographical, institutional, organi-
sational, strategic, technological and relational form. Based on this framework, a
differentiated discussion of the benefits and liabilities of the different forms of dis-
tance for interactive learning and novelty generation follows. The theoretical part
closes with an elaboration of hypotheses that guide the empirical part (Chapter 5).

To reduce the heterogeneity of the sample, the empirical analysis concentrates on
German biotechnology SMEs as the central research setting. Starting in the mid-
1990s, biotechnology now constitutes a valuable industry in Germany, with over 500
dedicated biotechnology firms, mostly SMEs, registered in Germany in 2009 (Bio-
com, 2010).5 The reasons for the selection of this industry and its characteristics
are outlined in Chapter 6.

Chapter 7 introduces the methodology for the empirical part, which investi-
gates the impact and interplay of different forms of distance for interactive learning
and novelty generation. The unit of analysis constitutes an international inter-
organisational project in R&D, which is delineated and defined in section 1.4. The
aim is to probe the so-far conceptual debate empirically and to explore key mech-
anisms, effects and managerial responses. This twin task integrates elements from
deductive as well as inductive research. Thus, the empirical part of the thesis fol-
lows a retroductive research rationale, which combines elements from deductive and
inductive research (Downward & Mearman, 2007; Seether, 1998; Ragin, 1994). The
notion of a close coupling of ideas from theory and the ‘external reality’ (Lawson,
1988, p. 54) as proposed by Ragin (1994) is best suited to realise the research
agenda of the thesis and to come to profound conclusions regarding the impact and
management of distant relationships.

Methodologically, the empirical investigation combines elements from quantitative
and qualitative research. In the literature, this combination of methods is referred to
as a ‘mixed method approach’, which is becoming increasingly popular in empirical
studies (DeCuir-Gunby, 2008; Teddlie & Tashakkori, 2003a; Creswell, 2003, 1999).

6 According to the OECD, a ‘dedicated biotechnology firm’ is defined as ‘a biotechnology
active firm whose predominant activity involves the application of biotechnology techniques
to produce goods or services and/or the performance of biotechnology R&D’ (OECD, 2005b,
p. 10). Excluded from the empirical sample are diversified companies, such as multinational
pharmaceutical companies.
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Creswell (1999) provides the following definition of a mixed method approach: ‘A
mixed-method study is one in which the research uses at least one quantitative and
one qualitative method to collect, analyse and report findings in a single study’ (p.
457). This combination follows the rationale that ‘a phenomenon is best under-
stood if it is viewed from various perspectives’ (DeCuir-Gunby, 2008, p. 125). This
research strategy is particularly suited for a retroductive research rationale (Down-
ward & Mearman, 2007).

Following this research strategy, primary data is collected based on a semi-struc-
tured interview guideline that integrates both closed- and open-ended questions. In
this way, quantitative and qualitative data is collected simultaneously that is used
for numeric as well as non-numeric evaluation.

The data is analysed and presented in two separate steps. First, an extensive,
cross-case, field study serves to evaluate the (relative) impact and interplay of dif-
ferent forms of distance for interactive learning and novelty generation (Chapter 8).
The quantitative data from the interviews is evaluated using multivariate analysis
techniques. The interpretation of the results draws on the qualitative data collected
within the personal interviews. Second, this extensive study is followed up by an in-
tensive study in the form of selected case studies to illustrate the impact of distance
in different co-operation constellations and to gain insights into how management
can respond to them by organising proximity (Chapter 9). For this step, more sec-
ondary data, as found in press releases, annual reports, home pages and commercial
databases, is integrated.

The key findings and implications of the thesis, for both theory and practice, are
drawn in Chapter 10. The thesis concludes with a final discussion of the contribution
and limitations of the thesis and a proposal of potential avenues for future research
(Chapter 11). Figure 1.1 provides an overview of the organisation of the thesis.
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Figure 1.1: Organisation of the Thesis
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1.4 Concepts and Definitions

In recent years, a variety of forms of co-operation between organisations have emerged.
These encompass relatively low-investment, market-like forms (technical assistance,
patent licensing, networks without a central co-ordinator); co-operative forms (joint
projects, alliances, equity joint ventures), and more integrated forms (networks with
a central hub or franchising contracts) (Inkpen, 2000; Narula & Hagedoorn, 1999;
Gerybadze, 1995; Contractor & Lorange, 1988).7 Figure 1.2 provides an overview of
the most common forms of inter-organisational co-operation on a continuum from
market through to integrated solutions. Thus, ‘inter-organisational co-operation’
is used as an umbrella term that needs thorough specification in the light of this
multiplicity of inter-organisational co-operation forms (Inkpen, 2000).3

Inter-organisational co-operation is defined as the productive combination
of resources and capabilities across organisational boundaries to achieve a common
purpose. Muller (2003) distinguishes between constitutive and differentiating ele-
ments in defining and delineating co-operation from other organisational forms. The
constitutive elements are:

e the legal autonomy of the partners while their economic activities are at least
temporarily and to some extent inter-dependent, and

e the explicitly agreed upon pooling of resources and co-ordination of activities
towards (a) shared goal(s).

These two constitutive elements are necessary conditions for the existence of some
form of inter-organisational co-operation. However, there is still a multiplicity of
co-operative forms subsumed under this definition (see figure 1.2). To define and
specify the unit of analysis more narrowly, common differentiating criteria are the
number of co-operation partners, the types of partners, differences in size among
the partners, their position vis-a-vis each other in the value chain, the origins
of the partners, its legal form, time horizon, as well as the function in the value

T Narula and Hagedoorn (1999) observed that it is particularly non-equity agreements that
increased in use over the last two decades; foremost driven by the intent to jointly undertake
research and development in high-technology and fast-evolving sectors (see section 1.1).

8 In this thesis, the term ‘inter-organisational co-operation’ is often used as an umbrella term.
Only in cases where specification is needed or reference to particular literature is used, the
term is specified or the term used by the respective authors is adopted.
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Integrated
Firm / merger,

Extent of Integration

Figure 1.2: Alternative forms of co-operation (adapted from Gerybadze, 1995, p.
74)

chain concerned (Ermisch, 2007; Scholl, 2006; Miiller, 2003). Moreover, the phase
in the co-operation cycle has been added here. Conceptually, the cited authors re-
fer to morphological boxes to visually delineate their unit of analysis. A respective
morphological box is presented in figure 1.3. The elements characterising the object
of analysis in the prospective study are shaded in dark colour.

Specifically, this thesis investigates bilateral, or dyadic?, relationships. However,
these relationships are perceived as being situated within and shaped by broader
networks of relationships (see section 2.4). Accordingly, the thesis draws on and
refers at various stages within the argument to social network literature. Networks
constitute ‘a set of nodes (e.g., persons, organisations) linked by a set of social rela-
tionships (e.g., friendship, transfer of funds, overlapping membership) of a specified

9 ‘Dyad’ is an expression from network analysis. It constitutes the ‘smallest unit of network
analysis. It is a network which consists of only two elements; i.e., it consists of two elements
and their relationship’ (Jansen, 1999, p. 54, own translation).



Concepts and Definitions 13

Number of partners bilateral (dyad) multilateral (network)

universities, other | governmental / non-
Types of partners i public research governmental
organisations bodies

Position in the
vertically horizontally
value chain

Origins of the . . . .
local, regional national international
partner
Legal form non- contractual equity
enduring
Co-operation cycle initiation planning exit

Function of the .
production marketing, sales
value chain

Figure 1.3: Characterisation of the Object of Analysis

type’ (Gulati, 1998, p. 295, referencing Laumann et al. 1978, p. 458). That is,
networks are not only perceived as business networks linking organisations, but as
any type of relational links between organisations or individuals.

Co-operation partners can be firms, public or private research organisations, or
non-governmental as well as governmental organisations. Furthermore, the partners
can be of the same or different sizes; they can be positioned vertically or hori-
zontally vis-a-vis each other in the value chain. They can be suppliers, customers,
competitors or unrelated organisations.

Moreover, this thesis investigates international co-operation, to explore whether
global participation is a valuable option for SMEs and to analyse how geographic
distance impacts on the co-operation. International co-operation implies a combina-
tion of resources and capabilities between two organisations that are headquartered
in two different nation-states and where the respective team members operate in
different nations (Parkhe, 1991, p. 581).
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In regard to the legal form, the extremes of either informal, non-contractual co-
operation as well as equity investments such as joint ventures are excluded. Instead,
the thesis concentrates on inter-organisational projects which are contractually fixed.

Projects are commonly depicted as temporary organisational forms that are be-
coming more and more popular for solving particular problems within and across
organisations and as an ‘ideal loci of learning and innovation’ (Bakker & Janowicz-
Panjaitan, 2009, p. 121; Oerlemans & Pretorius, 2010; Janowicz-Panjaitan et al.,
2009; Sapsed & Salter, 2004; Sydow et al., 2004; Zeller, 2002; Sydow & Windeler,
1999). For Sydow et al. (2004), ‘projects as temporary systems refer to groups com-
prising a mix of different specialist competences, which have to achieve a certain
goal or carry out a specific task within limits set as to costs and time’ (p. 1480).
For them, this characterisation is ‘informative of the transient and multidisciplinary
nature of projects — features that fundamentally contribute to shaping the possibili-
ties as well as the obstacles for generating knowledge and accumulating learning’ (p.
1480). Thus, key characteristics of projects are their temporariness (transient na-
ture), mix of specialties (multidisciplinarity), goal orientation, resource limitations
and their orientation toward knowledge generation and learning. Miller (2003) adds
uncertainty and high expectations as further characteristics of projects. These char-
acteristics define the challenges and pressures that inter-organisational projects are

subject to.

Inter-organisational co-operation typically follows distinct stages in a co-opera-
tion life cycle, comprising the phases of initiation (including partner search and
selection), planning, operation and exit (figure 1.4). This thesis concentrates on the
process of interactive learning and novelty generation, and hence on the operation
of the co-operation project. As existing studies that apply the concept of various
forms of proximity, respectively distance, for learning and novelty generation have
concentrated on partner search and selection, this thesis closes an existing research
gap, which is also generally observed in regard to contemporary research on inter-
organisational co-operation (Faulkner & de Rond, 2000).
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initiation ~——> planning ——> BCEC N —— exit

Figure 1.4: Phases of a co-operation project (adapted from Muller, 2003, p. 23)

Centrally, this thesis concentrates on co-operation in research and development
(R&D). Following the OECD definition, research and development is understood as
‘any creative systematic activity undertaken in order to increase the stock of knowl-
edge’ (OECD, 2003). R&D is commonly further distinguished into basic research,
applied research and development. According to Grupp (1998, pp. 11 ff.), basic
research refers to ‘experimental or theoretical work that is geared “primarily” to
the generation of new knowledge ... without targeting a particular application or
use’. Applied research likewise serves to generate new knowledge; however, it
is ‘biased towards specific and practical purposes or objectives. Development
is ‘systematic work structured on existing knowledge ... which is directed towards
the production of new materials, products, equipment or the installation of new
processes, systems or services’.

R&D — particularly in the realm of firms — is not an end in itself. It serves to
generate innovation. There exists no unified definition of innovation (Hauschildt,
2007; Burr, 2004). Most authors depart by referencing Schumpeter (1997) and his
rather pragmatic definition of innovation as the ‘implementation of new combina-
tions’ (p. 101). Grupp (1998) distinguishes between innovation as a noun, or an
outcome, and innovation as a verb or process: ‘As a noun, innovation relates to
an attained quantity of ideas’, while ‘as a verb, to innovate denotes the relevant
development process (innovation process)’ (p. 13). Innovation as an outcome can
materialise in the form of new goods, methods, markets, organisational forms and
the like. Not dismissing the fact that there are also other forms of innovation, this
thesis focuses mainly on knowledge-based or technological innovation in the form of

new or enhanced products or technologies (Specht et al., 2002; Grupp, 1998).

Moreover, innovation as an outcome is often characterised by its degree of novelty,
distinguishing between the extremes of radical or revolutionary and incremental or
evolutionary innovation. However, a clear distinction between the two is often diffi-
cult in real-life phenomena (Burr, 2004). It also depends on the perspective adopted,
be it from the micro perspective of a firm or the macro perspective of technological



16 Introduction

progress. Thus, Burr (2004) adds that innovation is not subject to pure objective
measurement, but contains subjective evaluations.

In regard to innovation as a process, Pavitt (2005, p. 88) highlights two central
characteristics:

e Innovation processes involve the exploration and exploitation of opportunities
for new or improved products, processes or services, based either on an ad-
vance in technical practice (‘know-how’), or a change in market demand, or a
combination of the two.

e [nnovation is inherently uncertain, given the impossibility of accurately pre-
dicting the cost and performance of a new artifact, and the reaction of users to
it.10 Tt therefore involves processes of learning either through experimentation
(trial and error) or improved understanding (theory).

Another important distinction, investigating the process of innovation more nar-
rowly, is often made between invention, innovation and diffusion (Fagerberg, 2005;
Burr, 2004; Specht et al., 2002). The term invention comprises the first technical
realisation of a new product, process or service as well as the novel combination
of scientific insights. It is usually the outcome of R&D activities or serendipitous
events or insights. Innovation (in a narrow sense) spans a broader process of
carrying ideas out into practice, usually comprising the implementation, production
and/or market introduction of a new product, process, service or organisational form
(Burr, 2004; Specht et al., 2002).!! Diffusion finally comprises the broader accep-
tance and adoption of the innovation within the firm or on the market, and is often
followed by imitation through competitors. Sometimes, all three steps, invention,
innovation and diffusion are summarised under the umbrella term of innovation (in

a broad sense, see figure 1.5).12

10 Pisano (2010) adds the uncertainty of basic technological feasibility as characteristic for
science-based industries.

—
jan

Likewise, the OECD (2005b) definition of innovation reads as follows: ‘Innovation is the
implementation of a new or significantly improved product (good or service), or process, a
new marketing method, or a new organisational method in business practices, workplace
organisation or external relation’ (p. 46, emphasis added by the author).

It needs to be taken into account that this process is neither purely sequential, nor determi-
native, but tends to proceed in loops or in parallel (Burr, 2004; Grupp, 1998; Kline, 1995;
Kline & Rosenberg, 1986). Yet, for the purpose of defining and delineating the research
object, this presentation is instrumental.
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Strictly speaking, the outcome of a successful co-operation project in R&D needs
to be qualified as an invention, although the subsequent up-scaling and commercial
launch can be part of the inter-organisational agreement; however, this is not the
focus of the current analysis (Burr, 2004; Grupp, 1998). The focus of the current
analysis is delineated by a dashed line in figure 1.5. For simplicity, the term ‘novelty
generation’ (rather than ‘implementation’) is used in this thesis to describe the pro-
cess toward the desired end product of a successful co-operation project in R&D.

Ideas Failure
AN b
ITTTg--- 7 - - 3
: ! Competition
Activity 1 Research & : Market Market Dol
1 Development | introduction implementation R
1 . imitation
! 1
1
1
1
1 )
\ nnovation
Result : Invention narrow Diffusion
| sense
|
- Innovation
Serendipity

broad sense

Figure 1.5: The Innovation Process (adapted from Burr, 2004, p. 28, referencing
Brockhoff 1999, p. 38)

It is commonly accepted that the generation of novelty often occurs in the form
of ‘novel combinations’ (Schumpeter, 1997, p. 100).!3 Moreover, it is currently
suggested that more radical combinations tend to arise from contacts with actors

13 Tnvention and innovation can also result from the ‘alertness’ of an entrepreneur who is
quick at realising profits from market disequilibria in offer and needs (Kirzner, 1979). Be-
ing alert in the meaning of finding and exploiting previously unexploited opportunities or
needs can be an important impetus for inter-organisational R&D. Although Schumpeter
describes a disequilibrating activity while in Kirzner’s view disequilibira are the source for
innovation, both types of entrepreneurship can constitute rationales for inter-organisational
co-operation. Thus, innovation is rather perceived as a ‘collusion between needs and oppor-
tunities’, a notion forwarded by Lundvall (1992, p. 50).
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outside the organisation who have developed their own resources and cognition and
who are also in a better position to challenge existing perspectives (Schoenmakers
& Duysters, 2010; Lam, 2005; Rosenkopf & Nerkar, 2001). This heightened novelty
potential from external combinations of resources and cognition is an important
assumption of the current rise in open or distributed innovation processes (Teixeira
et al., 2008; Chesbrough, 2006, 2003; Gassmann & Enkel, 2005; Powell & Grodal,
2005; Coombs et al., 2001; Coombs & Metcalfe, 1998; von Hippel, 1988).

This assumption about the potential sources for innovation is closely related to
the current research into diversity. Diversity is perceived as a broad concept, re-
ferring to ‘the presence of differences among members of a social unit’ (Jackson et al.,
1995, p. 217). Others go further to include similarities next to differences in their
definition of diversity (Wagner & Sepehri, 2000; Thomas, 1996). These differences
or similarities can include various dimensions, some of which are more overt and ex-
plicit (e.g., gender, age, nationality, ethnic group), while others are more latent and
subtle (e.g., values, personality, knowledge and expertise) (van Knippenberg et al.,
2004). Moreover, diversity is interpreted as a subjective and perceptual construct.
As such, the perception of difference is submit to dynamic processes of perceptual
changes and adaptations (van Knippenberg et al., 2004; Ely & Thomas, 2001). Di-
versity as found in groups or teams is currently seen as a potential wellspring for
learning and novelty generation, as well as a source of friction or disruption, with
current empirical studies providing mixed results on the positive as well as negative
effect of diversity on group outcomes (Bouncken & Winkler, 2010; Képpel, 2007;
van Knippenberg et al., 2004; Jehn et al., 1999; Pelled et al., 1999).

Furthermore, joint R&D activities entail learning processes, understood as the
generation, acquisition and accumulation of knowledge on an individual or collec-
tive level (Lam, 2005; Child et al., 2005; Argyris & Schén, 1996).'4 Child et al.
(2005, pp. 275 ff.) identify four forms of learning accruing in inter-organisational
co-operation:

14 Argyris and Schén (1996) respond to the discussion of whether organisations or only indi-
viduals learn. Here, their conclusion is followed that collective learning, however based on
individual learning and adaptation processes, can take place; e.g., in the development of
new routines that are collective patterns of activity. What is important is that it is always
individuals who are involved in learning processes.
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learning from experience, entailing general co-operation experience;

learning about a partner, which comprises partner-specific co-operation ex-
perience and constitutes a relation-specific asset;

learning from a partner, which involves the ‘movement of existing knowledge
into a different organisational setting’, and

e [earning with a partner, which implies the ‘creation of new knowledge, or at
least a substantial transformation of existing knowledge’

Similarly, Lubatkin et al. (2001) distinguish between ‘knowledge absorption al-
liances’ (p. 1360), which corresponds to learning from a partner, and ‘reciprocal
learning alliances’ (p. 1362), which relates to learning with a partner. Reciprocal
alliances aim to create new knowledge through a blending of existing knowledge,
where each partner specialises on his knowledge. Although all four forms of learning
constitute important forms of learning in inter-organisational co-operation, the latter
two forms are under scrutiny in this investigation of inter-organisational co-operation
in R&D with the purpose to create science-based, technological innovation. Thus,
when talking about learning, the latter two forms are meant, otherwise specific ref-
erence to different forms of learning is made.

The discussion so far has displayed the pre-eminent role of knowledge within R&D,
invention and innovation, and as an organisational asset more generally. Machlup
(1980) adopts a broad conception of knowledge, stating that ‘anything that people
think they know I include in the universe of knowledge’ (p. xiii). Davenport and
Prusak (1998) are more specific in their definition, defining knowledge as ‘a fluid
mix of framed experience, values, contextual information, and expert insight that
provides a framework for evaluating and incorporating new experiences and infor-
mation’ (p. 5). What both definitions have in common is a constructivist view
of knowledge, being based on a personal perception of what is true and what is
known. Besides, most contributions distinguish knowledge from data and informa-
tion. While data constitutes the raw codes and symbols, these can be turned into
structured pieces of information that convey messages to an addressee or an au-
dience. This information can be processed and become meaningful by using one’s
existing knowledge (mental categories, schemes of interpretation); at the same time,
it can increase the stock of individual knowledge (Lundvall, 2006; Amin & Cohen-
det, 2004; Davenport & Prusak, 1998). Another important insight is the distinction
between tacit and explicit knowledge based on the work of Polanyi (1958). Polanyi
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observes that large parts of knowledge that underpin (day-to-day) skills are tacit in
the sense that the knowledge holder is either:

e not aware of his knowledge and skills, which work at the background of his
consciousness, or

e 1ot able to articulate his knowledge and skills, although he is generally aware of
their existence (Gertler, 2003; Nelson & Winter, 1982, in reference to Polanyi
1966).

However, in most current contributions, the stringent view of tacit knowledge as a
purely background knowledge that cannot be overtly expressed, is relaxed. Instead,
a continuum of knowledge characteristics is offered with some bodies of knowl-
edge being inherently tacit, while others are principally expressible, but not readily
available or only available at considerable costs, and again others are found in an
immediately codified, accessible form (Balconi et al., 2007; Hull & Andiani, 2003).

This ties into the typology provided by Lundvall and Johnson (1994) and John-
son et al. (2002), who distinguish between ‘know-why’, ‘know-what’, ‘know-how’,
and ‘know-who’ ‘Know-why’ and ‘know-what’ is characterised by rather formal,
or declarative, knowledge about facts, principles and laws of nature, whereas the
‘know-how’ and ‘know-who’ are strongly based on procedural knowledge (skills),
personal experience as well as social relationships. It is here that large parts of
knowledge have a tacit component. However, these knowledge types mostly do not
exist in their ‘pure’ forms. Thus, Johnson et al. (2002) acknowledge that ‘there
may be a “know-how” dimension to our use of even basic forms of “know-why” ’
(p. 251). Vice versa, ‘in fields characterized by intense technological competition,
technical solutions are often ahead of academic know-why. In these cases technology
can solve problems or perform functions without a clear scientific understanding of
why it works’ (p. 252).

While neither the tacit/codified complex nor the different types of knowledge de-
fined by Lundvall and Johnson (1994) are clearly distinct types, the internalisation
of knowledge as being at least partly tacit and subjective as well as often embodied
and crafts-like is important for an understanding of knowledge as a key organisa-
tional resource, as well as a rationale for inter-organisational co-operation.
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Furthermore, this thesis concentrates on knowledge- or science-based SMEs.
In line with the definition provided by the European Commission, SMEs are de-
lineated by one of the following criteria: a maximum of 250 people employed; an
annual turnover of equal to or less than 50 million Euros, or a balance sheet total
of up to 43 million Euros (EC, 2009). Further, Pisano (2010) defines science-based
firms as ‘entities that both participate in the creation and advancement of science
and attempt to capture financial returns from this participation. They are not sim-
ply “users” of science, but contributors to it as well’ (p. 471), which distinguishes
science-based from high-technology firms.

Arnold and Thuriaux (1997) summarise central characteristics of SMEs: by defi-
nition equipped with fewer resources (financially, manpower), SMEs can allocate
fewer resources to each venture. There are generally higher opportunity costs for
each investment and false investments weigh relatively higher, eventually setting
the survival of the firm at risk. Consequently, SME managers are often described
as risk-averse. Furthermore, Arnold and Thuriaux suggest that a © “professional”
management’ (p. 9) is often lacking, particularly as it is difficult to create a requi-
site division of labour and develop specialised interfaces. As a result, management
operates in a ‘vicious cycle of overwork’ (p. 9), which they suggest lead to a gen-
eral inability to fully consider and exploit external opportunities. It has also been
assumed that knowledge is more tacit in SMEs; i.e., it is more bound to individuals
and less formalised in manuals (Nooteboom, 2004b). Narula (2004) surmises that
‘although SMEs continue to have the advantages of flexibility and rapid response,
the traditional disadvantages due to size limitations may have worsened due to the
demand for multiple technological competence and by increased competition’ (p.
153). This situation calls for more intense and frequent co-operation with outside
partners. However, the disadvantages due to size limitations — often referred to
as ‘liabilities of smallness’ — pose considerable hurdles to inter-organisational co-
operation strategies. This thesis takes these characteristics into account and focuses
on the distinct needs and challenges of science-based SMEs.






2 Theoretic Perspectives on Inter-Organisational
Co-operation

2.1 Overview

Generally, there exists no single, holistic theory, but a multiplicity of strands which
are either alone or in combination used to explain and characterise inter-organi-
sational co-operation (Child et al., 2005; Faulkner & de Rond, 2000; Sydow, 1992).
Many of these theoretical strands concentrate on very narrow questions or on rather
stable (vertical) relationships between organisations. Thus, they are not well suited
to generate an understanding for interactive learning and novelty generation in tem-
porary inter-organisational projects.t

! From an economic viewpoint, Market Power Theory, Transaction Cost Theory, Agency
Theory, Game Theory, Real Options Theory and Resource based View offer different
perspectives on inter-organisational co-operation (Child et al., 2005). While Market Power
Theory (Porter & Fuller, 1986) contributes motives for inter-organisational co-operation
(e.g., to raise entry barriers or set standards), it has not been central to explain interactive
learning and novelty generation in inter-organisational arrangements. Agency Theory
focuses on how to efficiently devise organisational governance structures, given divergent
interests and asymmetric information between principal and agent. Thus, it informs on the
efficient design of governance structures, not on rationales to engage in co-operation, partic-
ularly in processes of interactive learning and novelty generation (Burr, 2004; Eisenhardt,
1989b). Moreover, it is based on similar behavioural assumptions as Transaction Cost
Economics, which is discussed in section 2.2. Game Theory is concerned with behavioural
tactics of organisations and individuals entering into exchange relationships, particularly
in situations of co-opetition (Brandenburger & Nalebuff, 1996; Schrader, 1990; Axelrod,
1984). Hence, it concentrates on a very specific question. The discussion in section 4.4.4
on the effects of strategic distance draws on these insights. Adopted from finance, Real
Options Theory provides an additional motive to engage in co-operation, particularly in
R&D: ‘real options are especially valuable for projects that involve both a high level of
uncertainty and opportunities to dispel it as new information becomes available’ (Copeland
& Keenan, 1998, p. 128). Yet, this is consistent with the rationale to access resources as
proclaimed by the Resource based View, which is a central point of reference in the thesis
(see section 2.3).

In addition to economic theories, management and organisational theories, such as
Resource Dependence Theory, Organisational Learning and Social Network Perspectives
are used to explain inter-organisational co-operation (Child et al., 2005). Resource
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Central theories that deliver important insights on the characteristics, benefits, chal-
lenges and risks of interactive learning and novelty generation in inter-organisational
co-operation are: Transaction Cost Economics (TCE), the Resource based View
(RbV) and the Social Network Perspective (SNP).

Transaction Cost Economics and the Resource based View have come to be per-
ceived as connected building blocks of a general theory of the firm as well as inter-
organisational co-operation (Narula & Santangelo, 2007; Ermisch, 2007; Amin &
Cohendet, 2004; Foss & Foss, 2004; Colombo, 2003; Mellewigt, 2003; Madhok, 2000;
Tallman, 2000; Antlitz, 1999). While Transaction Cost Economics focuses on effi-
ciency and underscores relational risks, the Resource based View stresses differences
in resource endowments of organisations. Thus, it concentrates on the benefits of
combining different resources of distinct organisations, which is perceived to be con-
ducive to learning and novelty generation. Besides, the latter view has subsequently
included insights from organisational learning and cognitive theories, which provide
an important additional rationale in a dynamic analysis of learning and novelty gen-
eration. In particular, an excursus is made to introduce one recent offspring of the
Resource based View, called a ‘Cognitive Theory of the Firm’ (Nooteboom, 2009).

As third line of theory, social theory and network analysis — here together referred
to as Social Network Perspective — has gained in popularity in recent years; in
particular to explain interactive learning and novelty generation. It contributes
an alternative, complementary perspective to organisational behaviour, explaining
important antecedents, processes and outcomes of inter-organisational co-operation
(Gulati et al., 2000; Gulati, 1995a,b). It is currently perceived that a neglect of these
social factors and network structures yields a biased view on inter-organisational co-
operation (Granovetter, 1985).

Dependence Theory (Pfeffer & Salancik, 1978) is close to the Resource based View in
stressing access to external resources. However, it addresses organisational dependencies in
stable, long-term relationships which oppose the transient nature of co-operation projects
geared toward interactive learning and novelty generation. Moreover, this thesis adopts
central ideas from Organisational Learning theory (Argyris & Schoén, 1996) in the discussion
of the Resource based View (section 2.3). The Social Network Perspective is discussed
in section 2.4. Another strand, which is particularly pronounced in Germany following
Sydow (1992), are system theoretical and contingency views on co-operation (e.g., Eggers,
2004). However, Sydow (1992, p. 214) acknowledges that many existing studies pursue a
contingency perspective, without making it explicit which likewise applies for this thesis.
Others, e.g. political theories (see Sydow, 1992), are beyond the scope of this thesis as they
likewise not contribute to explain processes of interactive learning and novelty generation.



Transaction Cost Economics 25

In sections 2.2, 2.3 and 2.4, each of these theories is discussed along the lines:
(1) its basic assumptions and general tenets; (2) its contribution to explain inter-
organisational co-operation, focusing on interactive learning and novelty generation
in R&D projects; followed by (3) an assessment of its contributions, limitations and
possible extensions. The most important insights for this study are summarised in
section 2.5.

2.2 Transaction Cost Economics

Transaction Cost Economics (TCE) is one of the oldest yet most prevalent theories
on organisational boundary decisions. Despite the emergence of newer theories, it
stands the test of time, highlighting important facets of organisational behaviour
and boundary decisions which contribute to explain the benefits and challenges of
inter-organisational co-operation (Macher & Richman, 2008; Osborn & Hagedoorn,
1997).2 Tt is not inherently construed to explain interactive learning and novelty
generation; however, it yields important insights on organisational behaviour and
the kinds of risks to be expected from inter-organisational co-operation in R&D.

Basic Assumptions and Point of Departure

In the early 1930s — a time when economists praised markets for their efficiency to
align offer and demand — Ronald Coase set off to answer the question why not all
economic transactions are left to markets and the price mechanism as co-ordination
device, but why and when firms emerge as alternative governance forms. And vice
versa, if firms turn out to have advantages over market transactions, then why are
not all transactions carried out within the confines of one big firm (Coase, 1937)?

Coase (1937) built his answer to these questions on two basic behavioural assump-
tions: agents are perceived as boundedly rationale as well as inclined to opportunistic

2 Assessing the current state of TCE in empirical research in the social sciences, Macher
and Richman (2008) provide evidence on the constantly increasing application and spread
of TCE in different academic fields over the period from 1976 until 2004. Particularly the
category ‘others’ which comprises publications in the areas of innovation, international busi-
ness, organisational behaviour (among which the study of inter-organisational co-operation
is a key driver), and business history, display the second highest growth rates.
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behaviour. They are not omniscient and the costs of finding and processing all rel-
evant information to evaluate a market transaction and attach a price to it can
be high. However, this is perceived as necessary, given the expectation of oppor-
tunistic behaviour of the transaction partner. Thus, actors will strive to minimise
their vulnerability by engaging in searches for information which leads to additional
costs of using the market, so-called transaction costs. These costs vary with certain
characteristics of a transaction, which are (i) the frequency with which a transaction
occurs; (ii) the degree of uncertainty to which actors are subject, and (iii) condi-
tions of asset specificity, i.e., whether assets can be redeployed to alternative uses
and by alternative users without sacrifice of their value. High asset specificity of a
transaction can lead to a situation of small numbers bargaining in any later period
of interaction and ‘bilateral dependency’ (Williamson, 1991, p. 271). Finally, it is
the conjunction of these behavioural assumptions and the respective task charac-
teristics that determines the additional costs of using the price mechanism, i.e., the
respective transaction costs (Williamson, 1975).

Furthermore, different kinds of transaction costs occur in different stages of the
exchange relationship. Williamson (1973) refers to the costs incurred in the ‘orig-
inal negotiation” (p. 317) stage, often referred to as ex ante transaction costs of
searching for information and establishing contracts, and the costs occurring during
the stage of ‘contract execution and renewal’ (p. 317), more commonly referred
to as ex post transaction costs of executing, monitoring and adapting, as well as
enforcing contracts.

Under certain circumstances, firms can sacrifice high transaction costs by inter-
nalising the transaction within the firm. Thus, when transactions are one-off, un-
certainty and asset specificity are low, market transactions are deemed to be the
preferred transaction form. Under such conditions, the market backed by the law of
contract provides sufficient safeguards to the partners. By contrast, when transac-
tions are recurrent or take long to materialise, have highly uncertain outcomes and
require transaction-specific investments, a hierarchy constitutes the more efficient
governance form. The main legal basis within hierarchies are employment contracts,
which allow for control and direction to realise a transaction (Macher & Richman,
2008; Child et al., 2005; Williamson, 1991, 1975). On the other hand, firm size is
also limited due to ‘diminishing returns to management’ (Coase, 1937, p. 395).
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TCE and Inter-Organisational Co-operation in R&D

Coase (1937) merely distinguished between the two alternative governance forms
market and hierarchy. ‘Hybrid forms’ of governance, i.e. inter-organisational co-
operation, were only later included, especially by Williamson (1991, 1985). In his
book from 1985, The economic Institutions of Capitalism, Williamson introduces
four possible governance modes: markets, trilateral governance, bilateral governance
and hierarchies. Trilateral governance implies that market contracts should be me-
diated by third-party assistance, whereas bilateral, or relational contracting, builds
on long-term investments between the transaction partners. Trilateral and bilateral
governance forms constitute hybrid governance structures, positioned intermediate
between markets and hierarchies.

In his 1991 paper, Williamson systematically analyses the characteristics of hybrid
governance forms, explaining the differences of each governance form in regard to
the contract law they are submit to, the degree and kind of adaptability they offer
and their respective use of incentive and control mechanisms. Specifically, market
transactions rely on classical contract law which can be fully specified and enforced
through courts. Hybrids by contrast resort to neo-classical contracting, where each
party maintains autonomy, but becomes also dependent on the other in the filling
of the contract. Constituting rather a framework contract, a neo-classical contract
is more open to adaptations, and arbitration joins legal litigation in the case of con-
flict. Lastly, hierarchies resort to fiat and forbearance, which is operated in more
long-term employment contracts, where disputes are settled outside the court and
where ‘hierarchy is its own court of ultimate appeal’ (p. 274). Thus, ‘neoclassical
contract law of hybrid governance differs from both the classical contract law of
markets and the forbearance contract law of hierarchies, being more elastic than the
former but more legalistic than the latter’ (p. 280).

Next, the criterion adaptability covers two forms: first, autonomous adaptation
to prices as achieved on the market, and second, bilateral adaptation where ‘conver-
gent expectations’ (p. 278) among the parties are necessary to achieve co-ordinated
responses, which can only be achieved through hybrids or hierarchy. This is partic-
ularly necessary when the gaps arising from incomplete contracts need to be filled.?

3 According to Morroni (2006), ‘incomplete contracts are due to incomplete and heteroge-
neous knowledge of the possible outcomes (substantive radical uncertainty) or incomplete
information-processing ability (procedural radical uncertainty) that generates incomplete
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In this case, independent adaptations would eventually yield imperfect alignments
and could ‘operate at cross-purposes’ (p. 279).

Lastly, in market relations, actions and consequences can be linked, leading to high
incentives to conform. Other forms of governance are less transparent in this re-
spect. On the other hand, hierarchies offer administrative controls, such as monitor-
ing and career rewards and penalties, which align interests and suppress deviating
behaviour. Being submit to neoclassical contracting, where the parties retain their
autonomy, hybrids retain incentives to some degree, but also allow for some level
of control, e.g., in the form of information disclosure, although with a more limited
set of instruments compared to hierarchies. Thus, hybrid governance modes display
intermediate values in all criteria (see table 2.1).

Table 2.1: Distinguishing Attributes of Markets, Hybrids and Hierarchies
(Williamson, 1991, p. 281)

Governance structure

Attributes Market Hybrid  Hierarchy
Instruments

Incentive intensity 4F 4F 0
Administrative controls 0 4 AFaF

Performance attributes

Autonomous adaptation SFF 4F 0
Bilateral adaptation (co-operation) 0 ¥ T
Contract law 4R IF 0

++ = strong; + = semi-strong; 0 = weak

Again, depending on the characteristics of the transaction — frequency of interac-
tion, uncertainty and asset specificity — different advantages are offered by mar-
kets, hybrids or hierarchies. Typically, R&D projects, defined in section 1.4 as a
knowledge-based, inherently uncertain, as well as temporary activity, display the
following characteristics.

forecasting about the other party’s behaviour’ (p. 160). Both types of uncertainties are
likely to exist in inter-organisational co-operation in R&D.
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Uncertainty (incomplete contracts):

e Ex ante problems of evaluation: R&D centers on knowledge, an individual and
tacit good, which is particularly hard to evaluate and attach market prices to
it. It might be required that one or both partners reveal important parts of
their knowledge ex ante, which is often supposed to be their key asset. Oppor-
tunistic agents might then use this information without paying the price for
it (Hennart, 1988, referencing Arrow, 1962). On the other hand, knowledge
as opposed to information cannot be easily transferred and absorbed, which
implies either even higher investments in knowledge sharing to allow ex ante
evaluation, or else a higher level of uncertainty remaining within the transac-
tion. Either solution increases the vulnerability of the transaction partners.

e Incomplete contracts: R&D is an inherently uncertain activity and the con-
tributions by the parties, the path the project takes, as well as the final re-
sults are often not fully predictable (Pavitt, 2005). Uncertain process steps,
outcomes and frequent adaptations impede the full specification of contracts
(Tripsas et al., 1995). Nooteboom (2009, 1999) and also Becker (2004) add
that full specification of contracts is even not desirable in R&D as it leads to a
straitjacket for the researchers that impedes their creativity and flexibility to
generate novelty. Together, this results in incomplete contracts and eventually
greater leeway for opportunistic behaviour (Hagedoorn et al., 2000).

e Ex post problems of evaluation: R&D is about the generation of new knowl-
edge, products, processes or services. As the results of R&D activities are
mostly not fully predictable and there exists no benchmark to compare them,
they are hard to evaluate. In case a project fails, this might be due to technical
failure, unfavourable external conditions, lack of commitment by the parties,
deficiency in knowledge and skills, or purposeful betrayal (Nooteboom, 2009;
Tripsas et al., 1995; Hennart, 1988). However, there is hardly any measure to
distinguish between them, reveal and sanction opportunistic behaviour.

Asset specificity:

e In R&D, a situation of ‘small numbers bargaining’ is likely to exist from the
outset as it is assumed that the market for potential partners is rather thin with
few alternatives existing (Becker, 2004). Even more, joint learning and mutual
specialisation processes within the co-operation can increase the asset speci-
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ficity in any later period after initial contracting (Nooteboom, 1999; Tripsas
et al., 1995; Pisano, 1991). These investments are partner- and task-specific,
and thus eventually useless in other constellations (‘uses’) and for other part-
ners (‘users’), leading to a ‘fundamental transformation’ (e.g., Williamson,
2003, p. 14) of the market.

Frequency:

e To jointly affect R&D, i.e., to share and create (foremost tacit) knowledge,
frequent interactions between the partners are necessary, calling for more in-
timate relationships than market transactions offer (Tripsas et al., 1995). On
the other hand, an inherent characteristic of a project is its transient nature,
which argues against full internalisation of the transaction (see section 1.4).

While the first four reasons raise concerns about the efficiency of a market transac-
tion, the fifth reason argues against the costs of full internalisation of the task (Kenis
et al., 2009). Following Williamson (1991), under a hybrid governance structure,
both partners have more control and insight into how much effort each partner is
expending; at the same time, bilateral adaptations are possible, while holding up
the incentives for each to contribute. This argument favours hybrid structures under
neo-classical contracts for temporary projects in R&D. However, the remaining lee-
way that they offer also entails relational risks. Thus, some researchers adopt a crit-
ical stance, expecting high transaction costs and relational risks from co-operation
in R&D and question their stability (Becker, 2004; Swoboda, 2003; Faulkner &
de Rond, 2000; Tripsas et al., 1995; Lundvall, 1992; Williamson, 1991; Buckley &
Casson, 1988).

In regard to knowledge-based SMEs, it needs to be considered that their expertise
often centers on highly specific, tacit or new knowledge which increases the partner’s
difficulties to assess its value. Conversely, SMEs are more prone to relational risks,
lacking the means and bargaining power to enforce their rights (Nooteboom, 1999;
Tripsas et al., 1995). Compared to large firms, a loss weighs relatively higher and
eventually sets the whole business at risk.
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Contributions, Limitations and Possible Extensions

The discussion has yielded important insights into behavioural assumptions, charac-
teristics of knowledge as exchange good and the nature of hybrid contracts. Allowing
for mutual adaptations and some level of control while retaining incentives, hybrid
governance forms can be suited to cope with inter-organisational projects in R&D.
On the other hand, incomplete contracts which need to be filled and adapted during
the co-operation can constitute a source of relational risks and conflict.

Besides, some more critical points are expounded below which highlight the limits
and possible extensions of TCE. According to Williamson (1979), ‘the overall ob-
jective of the exercise essentially comes down to this: for each abstract description
of a transaction, identify the most economical governance structure’ (pp. 234-235).
This analytical simplicity at the same time results in one fundamental shortcoming:
the framework cedes with defining central attributes of the transaction which help
to determine the most efficient governance solution, but disregards its content and
effectiveness (Nooteboom, 2009). However, in a competitive and dynamic environ-
ment marked by quality leadership and innovation, the maximisation of effectiveness
is an equally important — if not more rewarding — strategy which might at times jus-
tify higher transaction costs. Similarly, Eisenhardt and Schoonhoven (1996) purport
that, by looking solely at the attributes of a transaction, TCE ‘does not capture
many of the strategic advantages of alliances’ (p. 137).

TCE — although an attempt has been made to integrate interactive learning and
novelty generation into the framework — is a traditionally static approach which
focuses on the exchange of existing goods or services in stable environments. Thus,
it has not been developed to explain the joint creation of resources in a dynamic
environment. Similarly, Lundvall (1992) criticises TCE for representing an equilib-
rium theory concentrating on calculation und decision-making instead of learning
and innovation.*

Moreover, in today’s network ecology, co-operation is claimed to follow its own
rationale, detached from being positioned as an alternative governance form on a

4 Also Williamson (1985) critically acknowledges that ‘the study of economic organisation
in a regime of rapid innovation poses much more difficult issues than those addressed here
[within TCE, comment by the author]” where ‘new hybrid forms of organisation may appear
in response to such a condition’ (pp. 143-144).
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continuum between market and hierarchy (Williamson, 1991; Sydow, 1992). Affil-
iated to this critique is also the rejection of the assumption of free choice among
alternative governance forms and their substitutability. Yamin (1996) states that
‘for organisational choice to exist, it is necessary that the transaction does not
change as it is shifted from one organisational mode to another. ... If the main
reason for co-operation between two firms is inter-firm learning, then only organ-
isational arrangements that can allow effective communication of firm-specific and
hence implicit knowledge can be considered for the governance and management of
such a relationship. This limits organisational choice and could conceivably rule it
out altogether’ (p. 166).

Besides, TCE adopts a rather simplistic view in respect to its behavioural assump-
tions. Particularly, a new interest in the existence, constituents and forms of trust
and social relations in economic interaction has questioned the extent of oppor-
tunistic behaviour (Kale & Singh, 2000). It is suggested that actors can govern
their behaviour and choose among the most appropriate conduct from trustworthi-
ness to opportunism (Lubatkin et al., 2001). Moreover, bilateral transactions tend
to take place under the institutions of wider networks of relationships that define
social norms of conduct and deter their members from acting opportunistically (see
section 2.4).

2.3 Resource Based View

The Resource based View (RbV) of the firm aims to explain the constituents and
the (limits of) growth of a firm as well as firm boundary decisions from a different
perspective, turning to the internal constituents and strategic outlook of the firm.
Since the early 1990s, there has been a shift in the literature on strategic manage-
ment, away from industrial economics-driven views such as the Market based View
which adopt an outside-in perspective to an insight-out perspective which focuses
on firm-internal resources and capabilities as key determinants of firm competitive-
ness. Today, we see a dominance of the RbV in strategic management (Duschek,
2004). Although being inherently firm-centric, it contributes a key rationale for
inter-organisational co-operation in R&D.
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Basic Assumptions and Point of Departure

Inspired by the work of Edith Penrose (1959) and Alfred Chandler (1990, 1977,
1962) among others, key proponents of the Resource based View depict a firm as a
‘collection of productive resources’,; which are integrated within an ‘administrative
organisation’ (Penrose, 1995, p. 31) that links and co-ordinates resources and ac-
tivities of individuals and groups.? These resources are heterogencously distributed
across firms. They are idiosyncratic, cumulative and tend to persist over time, lead-
ing to variety in firms. Hence, a central notion of the RbV is that firms differ in
their resource endowments. It is this heterogeneity in resources which constitutes
an important source of differential firm success.

Wernerfelt (1984), who also coined the term ‘Resource-based View’, defines resources
as ‘anything which could be thought of as a strength or weakness of a given firm.
[Any] (tangible or intangible) assets which are tied semipermanently to the firm’ (p.
172). However, assets which are mobile and commonly accessible will not provide
unique competitive advantages. Hence, Barney (1991) identified central resource
characteristics that contribute to sustained heterogeneity and differential firm suc-
cess. These ‘strategic resources’ are wvaluable in that they significantly increase
the efficiency and effectiveness of the firm. Second, they are rare, i.e., they are
not available in abundance to any organisation. Third, they are non-substitutable,
which excludes the possibility that any other resource or resource combination yields
comparable results. Fourth, strategic resources are imperfectly imitable; i.e., com-
petitors have no chance to easily and timely imitate them. The latter resource
barrier is ascribed to cumulativeness, path dependency, ‘causal ambiguity’ and ‘so-
cial complexity” of resources and their combination (Barney & Clark, 2007; Reed
& DeFillippi, 1990). Cumulativeness and path dependency acknowledge the role of
the unique historical circumstances that shaped the firm’s development and charac-
teristics. Causal ambiguity of resources implies a lack of understanding the causal
link between the resources deployed by a firm and their outcome (Barney & Clark,
2007; Reed & DeFillippi, 1990). Social complexity is linked to the latter and implies
that resources are collective goods. They are embedded in social relations, created
and sustained in social interaction, as well as a firm’s culture (Barney & Clark, 2007).

5 Central proponents of this view are Peteraf (1993), Barney (1991), Dierickx and Cool (1989),
Rumelt (1984), Wernerfelt (1984), as well as German representatives such as zu Knyphausen-
AufseB (1997; 1993), Rasche (2004) or Rasche and Wolfrum (1993).
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These conditions are mainly found in the firm’s intangible resources, particularly
the individual and collective knowledge of its employees, their capabilities and com-
petences. These ideas have been seized by researchers within the ‘knowledge-based
view’ (Grant & Baden-Fuller, 2004, 1995; Grant, 1996; Spender, 1996) and the ‘ca-
pability” or ‘competence based view’ of the firm (Hoopes & Madsen, 2008; Winter,
2000; Leonard-Barton, 1995; Kogut & Zander, 1992; Prahalad & Hamel, 1990).
While the first underscores knowledge as key organisational resource and perceives
the organisational advantage as residing in the organisational capacities to integrate,
share and create (specialised bodies of) knowledge, the latter focuses on idiosyncratic

skills or patterns of behaviour, particularly routines®

. The key organisational en-
deavor is thus not only seen in the effective and efficient administration of resources,
but also in the co-ordination and integration of knowledge and skills, including the

generation of shared bodies of knowledge and common codes for knowledge sharing.

It is further stressed that static, unchanged resources and capabilities eventually
deteriorate due to external environmental changes and technological discontinuities.
In this sense, former strategic resources or ‘core capabilities’ can convert into ‘core
rigidities’, putting the future competitiveness of the firm at risk (Leonard-Barton,
1995, 1992). Continuous and learning is perceived as necessary in order to adjust
and enhance the knowledge and capability base and to substantiate the firm’s en-
during competitive advantage. Thus, firms constantly need to adjust and renew
their knowledge and capabilities in order to remain competitive. These ‘dynamic
capabilities” (Winter, 2003; Eisenhardt & Martin, 2000; Teece et al., 1997) or ‘meta
capabilities’ (Miles et al., 2005, pp. 33 ff.) translate into a central rationale for
co-operation from a Resource based View.

RbV and Co-operation in R&D

A firm’s accumulated resources and capabilities delineate its boundaries and shape
the pace and path of its development. Thus, based on the fundamental assump-

6 A routine is defined as a ‘repetitive pattern of activity in an entire organization, to an
individual skill, or, as an adjective, to the smooth uneventful effectiveness of such an orga-
nizational or individual performance’ (Nelson & Winter, 1982, p. 97).

T According to Teece et al. (1997), ‘dynamic capabilities’ serve to ‘integrate, build, and re-
configure internal and external competencies to address rapidly changing environments’
(p. 516). They strongly build on learning mechanisms and are particularly important in
dynamic markets characterised by rapid, unpredictable change.
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tion of heterogeneity in resource and capability endowments of organisations and
the need to constantly renew them, the approach provides a key rationale for inter-
organisational co-operation (e.g., Barney & Clark, 2007; Child et al., 2005; Das &
Teng, 2000; Dyer & Singh, 1998; Eisenhardt & Schoonhoven, 1996).

Richardson (1972) was first to highlight the need to access complementary resources
as a driver for inter-organisational co-operation. He stressed that organisations need
to specialise around a set of capabilities that are rather similar. However, ‘the or-
ganisation of industry has also to adapt itself to the fact that activities may be
complementary’ (p. 8389, italics in the original). Inter-organisational co-operation
then ‘exist[s] because of the need to co-ordinate closely complementary but dissim-
ilar activities. This co-ordination cannot be left entirely to direction within firms
because the activities are dissimilar, and cannot be left to market forces in that it
requires ... the matching, both quantitatively and qualitatively, of individual enter-
prise plans. (pp. 889-890, 892). In this early contribution, Richardson outlines the
basic rationale for inter-organisational co-operation from a resource or capability
perspective: the need to access and closely combine complementary resources and
capabilities which are too dissimilar to be provided internally.

Only considerable time later, the RbV has been explicitly and systematically ex-
tended to explain inter-organisational co-operation. Eisenhardt and Schoonhoven
(1996) formulated a ‘Resource based view to alliance formation’ in which they stress
strategic resource needs as important rationales for inter-organisational co-operation:
‘strategic alliances arise when firms in vulnerable strategic positions need the re-
sources that alliances bring’ (p. 137). In the following, Das and Teng (2000) pub-
lished a ‘Resource-Based Theory of Strategic Alliances’ For them, ‘the Resource
based view considers strategic alliances and mergers or acquisitions as strategies
used to access other firms’ resources, for the purpose of garnering otherwise unavail-
able competitive advantages and values to the firm’ (p. 36).

Considering the nature of strategic resources — value, rarity, non-substitutability
and inimitability — it is implicit in the basic assumptions of the RbV that neither
anonymous market transactions nor timely internalisation are feasible options for
firms to leverage these resources (Das & Teng, 2000; Tallman, 2000). Especially
tacit knowledge, capabilities and skills cannot be anonymously traded or easily and



36 Theoretic Perspectives on Inter-Organisational Co-operation

timely imitated (Grant & Baden-Fuller, 2004, 1995).8 They need more extended and
close relationships between the actors as compared to market transactions (Lane
& Lubatkin, 1998). Thus, certain resources or capabilities can only be leveraged
through more intimate working relationships with the resource or capability holder;
i.e., through inter-organisational co-operation or merger and acquisition (M&A).

However, the alternative of merger or acquisition is often rejected due to (1) a
fear of destroying central resources of the partner (e.g., because of an observed ten-
dency that key knowledge holders tend to leave after merger or acquisition); (2) the
acquisition of redundant or unnecessary resources which put an extra burden on the
firm and limit its flexibility and (3) a lack of slack resources to outright purchase
or merge with another organisation (Schoenmakers & Duysters, 2006; Das & Teng,
2000; Pisano, 1991). Moreover, the transient nature of a project opposes M&A as
an alternative to co-operation. ‘Thus, the distinct advantage of strategic alliances
[or inter-organisational co-operation more generally, comment by the author] is to
have access to precisely those resources that are needed, with minimum superfluity’
(Das & Teng, 2000, p. 37).

Furthermore, the value of inter-organisational co-operation has been acknowledged
to dynamically adjust the firm’s resource base, increase its innovativeness and thus
secure the firm'’s competitiveness (Schoenmakers & Duysters, 2006; Miles et al.,
2005; Eisenhardt & Martin, 2000; Teece et al., 1997; Leonard-Barton, 1995, 1992).
Leonard-Barton (1995) observes that ‘very few, if any, companies can build core
capabilities without importing some knowledge from beyond their boundaries’ (p.
135). She stresses that especially in processes of product and process development,
sole reference to existing internal resources and capabilities can prove dysfunctional
(Leonard-Barton, 1992). With increasing differentiation and specialisation of knowl-
edge and expertise and parallel a growing need to integrate multiple disciplines,
technologies and capabilities, the knowledge and skills needed to affect R&D are
increasingly distributed among organisations (Coombs & Georghiou, 2002; Coombs
& Metcalfe, 1998). In particular, the combination of different resources that are
distributed across organisations seems a lever for learning and novelty generation
(Lam, 2005).

8 In this vein, Tallman (2000) denotes that strategic resources and capabilities ‘are difficult
to identify and exchange because they are distributed throughout and embedded in the
organisation itself’ (p. 98). In regard to internalisation, Hamel (1991) states that ‘for some
skills, what Itami (1987) terms “invisible assets”, the costs of internal development may be
almost infinite’ (p. 99).
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Contributions, Limitations and Possible Extensions

The RbV has been well receipted within management and organisational sciences,
providing a sound framework to explain enduring differences in the resource endow-
ments and performance levels of firms. It has also become a major framework of
reference to explain inter-organisational co-operation.

With an increasing breadth and diversity of knowledge and capabilities which are
needed to effect invention and innovation, the mastery of which can hardly be pro-
vided by one organisation alone, inter-organisational co-operation is an effective
means to integrate various differentiated resources. Thus, the RbV contributes im-
portant insights on inter-organisational co-operation in R&D, particularly learning
and novelty creation in projects. By stressing resource and capability differences,
it paves the way for an analysis of invention and innovation that is supposed to
take place at the intersection of differentiated bodies of knowledge, capabilities and
skills. However, while constituting important resource imitation barriers, the char-
acteristics of key or strategic resources at the same time define the main challenges
of inter-organisational co-operation: the combination of resources which are tacit,
socially complex and causally ambiguous across organisations.

Compared to TCE, the RbV stresses content, value and effectiveness instead of gov-
ernance efficiency and costs (Child et al., 2005; Eisenhardt & Schoonhoven, 1996).
Furthermore, it considers that actors are not completely free in their choice of gover-
nance modes as resources are unevenly distributed across organisations and cannot
be timely internalised. Hence, the choice between different governance forms is
limited. However, by focusing solely on the value of a transaction, its costs and par-
ticularly the risks inherent in inter-organisational co-operation are not addressed.”
Hence, a synthesis of both perspectives, TCE and RbV, is reasonable.

Moreover, the RbV is inherently firm-centric; i.e., key strategic resources reside
within the firm. Thus, in line with the increasing network ecology of markets, it
has been expanded by the so-called ‘relational view’ (Dyer & Singh, 1998). In their
contribution, Dyer and Singh underscore that ‘a firm’s critical resources may span
firm boundaries and may be embedded in interfirm routines and processes’ (p. 661).

9 Referring to the high failure rates of inter-organisational co-operation, Tallman critically
notes that it ‘seems that the costs of managing alliances must be higher than typically
anticipated, the benefits less than expected, or both’ (Tallman, 2000, p. 96).
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Thus, differential rents may not only reside within an organisation but be found in
jointly held resources. These jointly held resources can offer the same imitation bar-
riers such as social complexity and causal ambiguity. However, no single firm could
generate and appropriate these rents alone. Similarly, Gulati et al. (2000) stress the
value of the co-operative tie itself which can be ‘an inimitable resource by itself’
(p. 207). As the locus of invention and innovation is nowadays frequently found
in inter-organisational co-operation and networks, this extension seems valuable in
its contribution to explain inter-organisational co-operation in R&D (Dyer & Singh,
1998; Gulati & Gargiulo, 1999).10

Before these ideas are expounded in the Social Network Perspective, a newer variant
of the RbV, called ‘Cognitive Theory of the Firm’ is briefly introduced.

Excursus: A ‘Cognitive Theory of the Firm’

Drawing on Penrosian ideas, but enriching and extending them with socio-psycho-
logical insights on cognition, learning and innovation, Bart Nooteboom (2009) re-
cently formulated a ‘Cognitive Theory of the Firm’ which serves particularly well
to remedy some of the insufficiencies of the RbV in regard to learning and novelty
generation.

Basic Assumptions and Point of Departure

Synthesising his prior work on cognition, co-operation and the firm!', Nooteboom
published in 2009 a book called ‘a Cognitive Theory of the Firm’, where he draws
on and connects elements from economic theory — particularly innovation theory,

10 This has also been stressed by Penrose in a later edition of her seminal book where she
acknowledges that alliance and network structures have gained in importance as an alterna-
tive mechanism leading to an ever increased fuzzyness of the boundaries of the linked firms
(Penrose, 1995). ‘The rapid and intricate evolution of modern technology often makes it
necessary for firms in related areas around the world to be closely in touch with develop-
ments in the research and innovations of firms in many centres’ (p. xix). She claims that
this proliferation of networks might even call for a ‘new theory of the firm’ (p. xx).

1 Some of his prior articles that relate to his current book are e.g., Nooteboom (2006a,b,
2004b, 1999).
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TCE and the RbV — cognitive science, sociology and social psychology. Noote-
boom’s goal is to develop a ‘social cognitive theory of firms and organisations more
generally and of organisation between organisations, with a focus on learning and
innovation’ (p. ix).

He departs from a constructivist, interactionist view of cognition: People perceive
the world around them in accordance to the life paths they went through. Although
cognition is highly personal, employment takes up large parts of an individual’s
environment and hence, firms have a strong influence on an individual’s cognition,
which leads to an alignment of cognition among individuals within a firm.

This is precisely what Nooteboom regards as constitutive for a firm: a firm serves
as a ‘cognitive focusing device’ (pp. 72, 75 {f.). This collective cognitive focus has
two purposes: on the competence side, it is needed to enable people to understand
each other and connect and integrate complementary knowledge. On the governance
side, focus is needed to motivate people to collaborate, share and connect knowledge.
With the competitive advantage of a firm centering on knowledge and innovation,
Nooteboom argues that new forms of internal governance — next to contracts, direc-
tion and hierarchy — need to be devised in order to secure the atmosphere for learning
and innovation. In this sense, a cognitive focus provides an alternative governance
instrument to align cognition and behaviour toward a common goal. Thus, a firm
necessarily reduces cognitive variety to a certain extent in order to enable internal
cohesion and co-ordination of knowledge and activities. This simultaneously implies
a limitation of its range of activities, in terms of products, markets, technologies,
assets, as well as of individual or organisational capabilities.

Nooteboom further distinguishes between surface regulations, manifest in organisa-
tional routines, which shape activities, their co-ordination and integration, and deep-
level cognitive structures, which define an organistion’s elementary self-perception,
its underlying basic logics, principles, convictions and cognitive categories. Surface-
level regulations can be interpreted as the phenotype of the organisation, whereas the
deep-level cognitive structures correspond to its genotype, which guides cognition
beyond rules and routines. These deep-level cognitive structures provide consensus
and coherence in basic values which can be manifest in different bundles of surface
regulation. For Nooteboom, organisations serve to co-ordinate on the deep level,
providing the advantage of easier and timely understanding and agreement; which
comes however at the expense of cognitive variety (pp. 81 fL.).
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Cognitive Focus and Inter-Organisational Co-operation in R&D

While cognitive focus is needed for reasons of internal cohesion and mutual un-
derstanding, it leads to a lack of variety. Consequently, cognitive focus can result
in myopia or lock-in. Hence, at times, external sources of cognition — ‘external
economies of cognitive scope’ (Nooteboom, 2009, p. 131) — need to be mobilised
to re-calibrate the organisational trajectory. Furthermore, exploration for novelty
creation generally demands for more cognitive variety than a firm can provide in-
ternally. Through inter-organisational co-operation, internal focus can be conserved
and, simultaneously, room for experimention and exploration is created. In Noote-
boom’s words: ‘At some point it becomes better not to bring further and more
diverging capabilities under a single focus, and to take the alternative of employ-
ing inter-firm collaboration, yielding a wider range of potential capabilities that
may yield interesting combinations, and the preservation of more variety in each of
them, and to engage in the more ad hoc, time consuming surface regulations for
combination when and where the need arises’ (p. 119). Thus, inter-organisational
co-operation is conducive to innovation, as it provides the ‘requisite variety’ (Van
de Ven, 1986, p. 600) necessary to generate novelty in the Schumpeterian tradition,
which Nooteboom adheres to. However, lacking shared deep-level structures and
thus being dependent on surface regulations, the co-ordination and integration of
knowledge between organistions is thought to be more difficult, necessitating con-
scious investments.

Furthermore, if firms are limited in their cognitive focus, how far can they be ex-
pected to reach out to varied cognition? As an answer to this question, Nooteboom
(2009) introduces the notion of cognitive distance between organisations, defined as
differences in their ‘perception, interpretation, value judgments, morality, emotions
and feelings’ (p. 1). He suggests an inverted U-shaped function of the cognitive
distance between organisations and novelty creation; expecting first increasing and
then diminishing returns from cognitive distance. Thus, firms stick to a limited
cognitive radius, in order to leverage external cognition.
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Contributions, Limitations and Possible Extensions

Nooteboom synthesises basic ideas from RbV, TCE as well as innovation theory and
combines them with insights from cognitive science, sociology and social psychology,
as well as evolutionary theory. His ideas tie in with a recent upsurge of cognitively
oriented approaches explaining organisational learning and path-dependency in an
environment marked by constant change (Sydow et al., 2009; Lam, 2005; Nelson &
Winter, 1982). As a response, organisations are perceived to develop mental repre-
sentations to filter and interpret information, which helps them to make sense of the
world and make decisions, but which can also lead to bias and lock-in (Lam, 2005;
Nelson & Winter, 1982; March & Simon, 1958).

His idea of firms providing a strong cognitive focus offers a valuable alternative
perspective on organisations in general and a rationale for inter-organisational co-
operation in particular. However, the need for a widening of cognitive scope through
inter-organisational co-operation does not substitute other rationales but comple-
ments them. As such, it provides an additional rationale for inter-organisational
co-operation. This has also been acknowledged by Nooteboom: ‘Organizational fo-
cus creates organisational myopia ... and in addition to all the other motives for
inter-firm alliances, ... this gives an additional, cognitive reason, to prevent myopia
by means of complementary outside cognition from alliance partners’ (p. 223). For a
comprehensive understanding of inter-organisational co-operation, the theory needs
to be seen as a complement to the prior ones.

Nooteboom suggests that firms are constrained in their cognition and move within a
limited cognitive scope. However, the notion of limited variety within organisations
opposes concurrent aspirations for variety in views and perceptions within firms
(Gherardi & Nicolini, 2002). While some cognitive focus is probably necessary to
align interests and perceptions, there will also be variety within firms, particularly
in large, diversified multinational companies. Thus, it might be suggested that a
stronger cognitive focus and need for external cognitive variety might be found in
small firms that focus on a particular niche.

Moreover, the theory is again rather firm-centric. While external impetus or va-
riety are perceived as central reasons for inter-organisational co-operation, the locus
of learning and innovation still resides within the focal firm.
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In turn, while Nooteboom presents an additional rationale for inter-organisational
co-operation, i.e., the need for external cognition, he also formulates its key chal-
lenges: The combination of not only different bodies of tacit, causally ambiguous
and socially complex knowledge, but even more the integration of different mental
models, cultural values and social identities.'?

2.4 Social Network Perspective

Since the early 1990s — together with the upsurge of knowledge-based industries —
the study of social networks in organisational science has spread widely and has
permeated into different areas, particularly into co-operation, innovation and inter-
nationalisation research (Borgatti et al., 2009; Johanson & Vahlne, 2009; Powell &
Grodal, 2005; Verspagen & Duysters, 2004; Gulati et al., 2000; Gulati, 1998; Pow-
ell & Smith-Doerr, 1994).13 In particular, network studies are currently topically
engaged in explaining the sources for superior organisational learning and novelty
generation (Saviotti & Catherine, 2008). In these studies, not only the bilateral tie,
but the network is perceived as the ‘locus of innovation” (Powell & Brantley, 1992,
p. 370) as well as the central unit of investigation.

Basic Assumptions and Point of Departure

Proponents of a Social Network Perspective (SNP) draw on insights from social sci-
ences and network analysis to explain organisational behaviour in general as well as
antecedents, structures and outcomes of inter-organisational co-operation in partic-
ular. According to Nohria (1992, pp. 4-7), studying organisations from a network
perspective implies the acceptance of five basic premises:

12 Tajfel (1982a) defines social identity as ‘that part of the individuals’ self-concept which
derives from their knowledge of their membership of a social group (or groups) together
with the value and emotional significance attached to that membership’ (p. 2, italics in the
original).

13 Networks are currently discussed as important catalysts for international operations, among
them international co-operation, particularly for small firms (e.g., Johanson & Vahlne, 2009;
Coviello, 2006; Coviello & Munro, 1997).
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1. All organisations are in important respects social networks and need to be
addressed and analysed as such;

2. An organisation’s environment is properly seen as a network of other organi-
sations;

3. The actions (attitudes and behaviours) of actors in organisations can best be
explained in terms of their position in networks of relations;

4. Networks constrain actions, and in turn are shaped by them;

. The comparative analysis of organisations must take into account their net-

Ut

work characteristics.

Most authors follow Laumann et al. (1978) who define social networks as ‘a set
of nodes (e.g., persons, organisations) linked by a set of social relationships (e.g.,
friendship, transfer of funds, overlapping membership) of a specified type’ (p. 458,
taken from Gulati, 1998, p. 295). According to this definition, different types of
actors (nodes) can be involved and considered at different levels of aggregation, from
individuals to groups or organisations. Furthermore, network relationships can dif-
fer in content and type from formal and evident ties (e.g., accompanied by resource
streams) to ties which are rather informal and hidden to outside observers (e.g., of a
more affective nature such as friendship) (Hite, 2008; Nohria, 1992). Furthermore,
relationships can be uni- or multiplex, which means that they can be based on a
single type or they can comprise multiple, overlapping types of ties.

From a social network perspective, the concept of ‘embeddedness’ becomes cen-
tral, implying ‘the fact that exchanges typically have a history, and that this history
results in the routinisation and stabilization of linkages among members. As ele-
ments of ongoing social structures, actors do not respond solely to individualistically
determined interests ... a structure of relations affects the actions taken by the in-
dividual actors composing it. It does so by constraining the set of actions available
to the individual actors and by changing the dispositions of those actors toward the
actions they may take’ (Marsden, 1981, p. 1210, taken from Gulati 1998, p. 295).
It is centrally acknowledged that organisational behaviour does not only follow pure
economic rationality but is also motivated and justified by social rationales and
history (Granovetter, 1992, 1985).'4 Thus, relational ties and the resultant social

14 Offering an alternative view on the character of firms, industrial dynamics and structures,
a social network perspective pays tribute to Granovetter’s (1992, 1985) critique of an often
under-socialised depiction of economic processes. Building on these premises, proponents of
SNP argue in favour of considering economic action as social interaction embedded in social
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networks are suggested to have a strong impact on organisational as well as individ-
ual actions and performance. They convey advantages, e.g., access to resources and
information, but they also constrain behaviour, e.g., by inducing certain norms of
behaviour or by limiting the awareness sets of actors.

In particular, proponents of a SNP discuss two different kinds of advantages which
accrue from the network and an actor’s position within it: ‘relational advantages’
emanating from different kinds of direct and indirect relationships and ‘structural
advantages’ which result from preferential positions within networks (Gulati, 1998).
Coleman (1990, 1988), for example, points out relational advantages which he at-
tributes to dense social networks. According to him, dense networks convey benefits,
which are commonly summarised as ‘social capital’. Social capital is defined as ‘the
sum of the resources, actual or virtual, that accrue to an individual or group by
virtue of possessing a durable network of more or less institutionalized relationships
of mutual acquaintance and recognition” (Burt, 2001, p. 2, referencing Bourdieu
and Wacquant, 1992, p. 119). Specifically, social capital conveys stability and trust
which inhibits opportunistic behaviour.

Granovetter (1983, 1973) by contrast critically discusses individual tie strength.
He distinguishes between ‘weak ties” and ‘strong ties’ in regard to the frequency of
contact between actors. In an analysis on job finding and the role social ties played
within this process, he asserts the preferential position of those applicants that are
connected to many weak ties as these convey access to (heterogeneous) information
that is unavailable to others (Granovetter, 1973).

Similarly, Burt (2008, 2001, 1992a,b) argues against too dense and redundant ties,
and turns to the overall structure of networks (positional advantages). He argues
that by spanning ‘structural holes’ (Burt, 1992b, p. 56), i.e., by bridging otherwise
unconnected network nodes, actors can profit from direct access to non-redundant
information and resources not available to others. Moreover, they can play off their
positional advantage in brokerage roles whereby they can channel and influence in-
formation forwarded to other, less advantageously positioned actors and thus exert
control over resources and information.

networks. Granovetter (1985) writes that ‘actors do not behave or decide as atoms outside
a social context, nor do they adhere slavishly to a script written for them by the particular
intersection of social categories that they happen to occupy. Their attempts at purposive
action are instead embedded in concrete, ongoing systems of social relations’ (p. 487).
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All in all; there are rivaling benefits and liabilities from different relational char-
acteristics and network positions. Coleman (1990) partially reconciles these by
suggesting that ‘a given form of social capital that is valuable in facilitating certain

actions may be useless or even harmful for others’ (p. 302).15

SNP and Inter-Organisational Co-operation in R&D

Basically, advocates of a Social Network Perspective within organisational studies
argue that co-operation rescarch needs to go beyond considering co-operative ven-
tures as dyadic, or bilateral, relations and extend the analysis to the overall structure
of ties, their characteristics and multi-dimensionality (Hite, 2008; Gulati et al., 2000;
Gulati & Gargiulo, 1999; Gulati, 1998). Otherwise, a distorted picture is eventually
drawn. Accordingly, Hite (2008) claims that ‘explanations of strategic networks at
the dyadic level, however, require understanding the systemic and multidimensional
nature of network ties’ (p. 134). According to Gulati (1998), adopting a Social
Network Perspective can be informative throughout all the stages of a co-operation
project: its formation, the choice of governance structure, its dynamic evolution,
performance as well as the performance consequences for those involved.

The endorsement of ideas from a SNP has mainly two kinds of implications for
understanding inter-organisational co-operation:

e Structural implications: Economic action has strong social constituents; it is
shaped by social structures, relationships and individual positions in networks.

e Normative implications: Strategic actions can be initiated specifically with
the goal to respond to and influence network structures. They are simulta-
neously constrained by normative rules of behaviour and social sanctioning
mechanisms.

Regarding the structural implications, it is assumed that key precursors, ac-
tions and outcomes associated with inter-organisational co-operation are strongly
shaped by social ties and networks, where different types of ties exist and intervene

15 Similarly, Gilsing & Duysters (2008) conclude that ‘the question is not who is right, but
who is right under what conditions’ (p. 694). This trade-off is central in the discussion of
relational distance in section 4.4.6.
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(Gulati, 1998). On the one hand, networks serve as conduits through which re-
sources and information are exchanged. They act as ‘prisms’ (Podolny, 2001, p. 35)
through which reputation and legitimacy are signaled, the quality of information and
resources are reflected and trusted relationships supported through expectations of
norm conformative behaviour (Podolny, 2001; Rowley & Baum, 2008; Ahuja, 2000;
Gulati & Gargiulo, 1999). Powell (1998) holds that ‘a firm’s portfolio of collab-
orations is both a resource and a signal to markets, as well as to other potential
partners, of the quality of the firm’s activities and products’ (p. 231). The trust
which networks can convey can be important enablers of interactive learning and in-
novation. On the other hand, networks can also constrain individual action, leading
to ‘bounded agency’ as organisations might be locked into certain relationships, be
denied access to others or lack information about certain possibilities and alterna-
tives which escape the network horizon (Hite 2008; Powell 1998). These examples
illustrate the ambivalent role of social networks: They open up opportunities and
simultaneously restrain others. Thus, they strongly influence an agent’s behaviour.

Besides, a Social Network Perspective also forwards normative implications
for organisations (Nohria, 1992).1% These normative implications pertain to two
levels: the structural or positional level, and the level of the individual tie. First,
due to the importance attached to networks for firm performance, learning and nov-
elty generation, it is expected that firms actively and consciously seek to lever social
relationships and to invest in changes in the overall network structure to improve
their position. Thus, network structures can act as ‘strategic catalysts’ (Hite, 2008,
p. 148) which motivate actors to invest in changes in the network. Hite (2008)
suggests that ‘network ties, as continuously changing multi-dimensional systems,
can be strategic to the extent that network actors intentionally design and man-
age them to facilitate firm performance’ (p. 136). Similarly, Gulati (1998) asserts
that firms can ‘visualize the desired network structure of alliances in the future and
work backwards to define their current alliance strategy’” (p. 297). Thus, network
‘engineering’, (Gulati et al., 2000, p. 208) is a valuable strategy. Awareness of the
structural advantages networks offer and about their current structure should pro-
pel organisations to actively seek or leverage these advantages (Rowley & Baum,
2008). Yet, the degree to which network structures and positions are the outcome
of actors actively and deliberately secking certain network positions, or whether

16 Nohria (1992) assumes that ‘the term “network” is used to describe the observed pattern
of organisation. But just as often it is used normatively: to advocate what organizations
must become if they are to be competitive in today’s business environment’ (p. 1).
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these positions are a by-product of other considerations (e.g., resource needs) and
determined by structural properties themselves is part of a controversial discussion
(Borgatti et al., 2009; Rowley & Baum, 2008; Burt, 2001; Nohria, 1992). Support-
ing the first view, a number of researchers suggest that actors are aware of network
structures and their positions within them and can act upon them (e.g. Rowley &
Baum, 2008; Hite, 2008; Gulati et al., 2000; Burt, 1992b: Granovetter, 1992; Nohria,
1992; White, 1992). Second, it is expected that network considerations also affect
the organisation’s behaviour within a bilateral partnership. As a firm’s behaviour
within a relationship emits on its broader network standing and with the expecta-
tion of social sanctioning mechanisms, it is likely to resort to a trusted, voice or
loyalty rather than exit, strategy within the co-operation (Gulati, 1995b).

Contributions, Limitations and Possible Extensions

A Social Network Perspective joins insights from social theory and network anal-
ysis to elucidate organisational behaviour. Its key benefit is a broadening of the
perspective to integrate social structures, aspirations, as well as history into the
analysis of organisational behaviour. Social factors such as trust, personal attach-
ment or social identity as well as social constraints become central determinants
of economic action. In particular, proponents of a Social Network Perspective dis-
cuss networks as conduits of resources, as channels of information or as prisms of
quality, but also as locations of social control and behavioural conformity. As such,
SNP builds on previous insights from RbV and TCE, but complements and extends
these. Presumably, a neglect of social and network structures yields a biased picture
of inter-organisational co-operation, its antecedents, actions and outcomes.

However, while positing to strive a balance between under- and over-socialised re-
search, current proponents tend to adopt an ‘over-socialised’ view to economic ac-
tivity, dismissing management action, or at least explaining it as bounded to social
structures. This becomes particularly evident in the discussion about how much
agency remains in entering relationships or purposefully engineering network struc-
tures (e.g., Borgatti et al., 2009; Rowley & Baum, 2008; Burt, 2001; Nohria, 1992).

Moreover, despite its claim to explain interactive learning and novelty generation,
current research largely remains descriptive. It concentrates on the study of network
structures and the benefits accruing to actors who display specific relational and po-
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sitional advantages (Gilsing & Duysters, 2008; Beckert, 2005; Sydow & Windeler,
1998; Nohria, 1992). Other factors as well as tie content largely remain a ‘black box’
(Gilsing & Duysters, 2008, p. 694; Hite, 2008, p. 134). The need for a deeper ex-
ploration of ties, their content and potential is claimed and is only recently starting
to be incorporated into social network studies (e.g., Cowan & Jonard, 2008).

2.5 Summary

Concurrently, there is no single, holistic theory to explain inter-organisational co-
operation, but a number of different lines co-exist. Based on an evaluation of
their contribution to elucidate interactive learning and novelty generation in inter-
organisational projects, three lines of theory have been identified as central: Trans-
action Cost Economics (TCE), the Resource Based View (RbV) with a ‘Cognitive
Theory of the Firm’ as recent offspring and a Social Network Perspective (SNP).

TCE and RbV are currently recognised as connected building blocks of a general
theory of the firm and thus also inter-organisational co-operation. TCE stresses
relational risks emanating from bounded rationality and opportunistic behaviour
in market transactions. These lead to additional costs of using markets, so-called
transaction costs. Through the choice of different governance forms — from markets
to hybrids and hierarchies — actors seek to minimise these costs. The governance
forms adhere to different contract laws: classical contract law (markets), neoclas-
sical contract law (hybrids) and employment contract law (hierarchies). Each of
these exhibits distinct advantages in regard to the criteria adaptability, incentives
and opportunities for control. Specifically, interactive learning and novelty genera-
tion in projects is characterised by high levels of uncertainty in regard to the course
and outcome of the project as well as the partner’s knowledge, his contribution and
behaviour. Moreover, specific investments in learning are supposed to be incurred,
while the project-character implies a limited overall duration of the interaction. In
this situation, hybrid governance forms under neoclassical contracts offer central
benefits. They allow for flexible, individual and concerted adaptations, retain in-
centives and at the same time offer some mechanisms of control. However, they are
also characterised by behavioural leeway which can destabilise the relationship and
support opportunistic behaviour.
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The RbV underscores the role of heterogeneously distributed resources for competi-
tive success and suggests inter-organisational co-operation as a way to gain (timely)
access to strategic resources which are not controlled by the firm and to constantly
develop and renew the firm’s competitiveness. In particular, strategic resource char-
acteristics — rarity, inimitability and non-substitutability — inhibit their timely inter-
nalisation. These characteristics are often found in a firm’s accumulated knowledge
as well as its capabilities and skills. Access to these resources demands more intense
interaction among the organisations than market relationships offer. At the same
time, these resource characteristics express key challenges in inter-organisational co-
operation, particularly in the deliberate sharing of tacit, contextual, ambiguous and
socially complex knowledge and capabilities.

One recent offspring of the RbV is the ‘Cognitive Theory of the Firm” developed by
Nooteboom (2009). For Nooteboom, firms need to create a cognitive focus in order
to align interests and allow for communication and co-ordination within the organ-
isation. However, in order to recalibrate its trajectory and allow the inflow of new
ideas, external cognition through collaboration is needed in order to sustain compet-
itive advantage and generate novelty. Again, the coupling of different organisational
cognitive foci defines the benefits but also the challenges of inter-organisational co-
operation for interactive learning and novelty generation.

While these views are rather firm-centric, scholars recently increasingly adopt a So-
cial Network Perspective in organisational research. Proponents of this view argue
in favour of a more socially instructed, network-based perspective on organisational
behaviour, particularly in regard to inter-organisational co-operation. It is claimed
that social factors and network relations as well as network positions strongly shape
organisational behaviour which can explain antecedents, actions and outcomes of
inter-organisational co-operation. For example, network relationships not only con-
vey resources, information and trust; they also impose norm-conform behaviour on
organisations. Moreover, firms might use these insights to consciously ‘engineer’
their relationships and networks.

Together, these theories provide a balanced and comprehensive view of the ratio-
nales, social constituents, benefits but also risks and challenges inherent in inter-
organisational co-operation projects within R&D. They shape the perspective on
inter-organisational co-operation adopted in this thesis.






3 Learning and Novelty Generation in
Inter-Organisational Co-operation

3.1 Overview

In Chapters 1 and 2, it has been outlined that the key resource in inter-organisational
co-operation in R&D is knowledge. Correspondingly, the central process within
an inter-organistional co-operation project constitutes knowledge sharing. Thus,
this chapter starts with an outline of the process of inter-organisational knowledge
sharing and identifies key challenges within this process (section 3.2). Subsequently,
it turns to the ‘preparedness’ of the partners, in terms of their ability and motivation,
as key precondition for knowledge sharing (section 3.3). One such motivational
factor is trust, which is assumed to play an important role in knowledge sharing,
and which is addressed separately in section 3.4. Section 3.5 provides a summary of
the main insights of this chapter.

3.2 Processes and Challenges of Knowledge Sharing

As has been outlined in section 1.4, research and development — as well as learning
and novelty generation more broadly — centers primarily on knowledge. Similarly,
following the argumentation of the Resource based View, the central rationale for
inter-organisational co-operation in R&D is access to the partner’s distinct bodies
of (scientific) knowledge and (technical) capabilities. While knowledge is the central
object, knowledge sharing is the key process in inter-organisational co-operation in

R&D (Olsen, 2009).

Van den Hooff and Schipper (2009) define knowledge sharing as ‘the process where
individuals mutually exchange their (tacit and explicit) knowledge and jointly cre-
ate new knowledge’ (p. 3). In inter-organisational R&D directed toward interactive
learning and novelty generation, this tends to be an iterative, recursive process
of knowledge sharing, absorption, creation and integration across organisational
J. Hartig, Learning and Innovation @ a Distance,
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boundaries, which is best described in the model of knowledge sharing and knowl-
edge creation by Nonaka and Takeuchi (1995, pp. 62 ff.).!

According to this model, knowledge can either be shared through processes of ‘so-
cialisation” where tacit bodies of knowledge are directly shared or ‘externalisation’
where tacit knowledge is first expressed and then shared. Socialisation thus depends
on face-to-face contact where knowledge is shared and build through observation,
imitation and practice. Nonaka and Takeuchi (1995) stress ‘shared experience’ (p.
63) as key to acquiring tacit knowledge directly from the source. Externalisation by
contrast implies the expression or formulation of tacit knowledge orally or in written
form, often with the help of analogies or artifacts. This shared knowledge is then ‘re-
combined’, ‘internalised” and put to new uses, which eventually spurs another loop
of knowledge sharing along the lines of socialisation and externalisation. Thus, be-
tween organisations knowledge is either shared directly through face-to-face contact
or indirectly through the intermediary step of externalisation (Witt et al., 2007). In
regard to transnational R&D projects within multinational firms, Boutellier et al.
(2000) conclude that ‘in order to carry out interlocal R&D projects, externalization
and socialization need the most management attention’ (p. 212).

While knowledge sharing is already a challenging process within organisations, the
difficulties are typically augmented when two distinct organisations engage in knowl-
edge sharing (Child et al., 2005).

First, the sharing of knowledge is not straightforward which follows from current
epistemological insights on knowledge, its generation and characteristics (see section
1.4). It has been outlined in section 2.3 that the most valuable knowledge tends to
be characterised by tacitness, causal ambiguity and social complexity.? It is assumed
that great parts of tacit knowledge have slipped an organisations, respectively an
individual’s, ‘focal awareness’, but faded into ‘subsidiary awareness’ (Nelson & Win-
ter, 1982, p. 78, referencing Polanyi 1966). This corresponds to the current view of
knowledge, or ‘knowing’ (Amin & Cohendet, 2004, p. xiv), as a practice or process,
embrained or embodied in organisational routines or individual skills, rather than
perceiving knowledge as a stock which is possessed at any point in time (Nonaka

L For a more recent treatise of the so-called SECI (Socialisation, Externalisation,
Combination, Internalisation) model by one of the authors, see also Nonaka et al. (2008).

2 Similarly, Johnson et al. (2002) assume that ‘one of the most important reasons for industrial
networks is the need for firms to enable to share and combine elements of know-how’ (p.
251, italics added by the author).
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et al., 2008; Amin & Cohendet, 2004; Nelson & Winter, 1982).% This unconscious-
ness of key constituents of knowledge, capabilities or a skill and its process character
renders knowledge sharing particularly tricky.* Nelson and Winter (1982) identify
three limits to the articulation of tacit knowledge (pp. 80 ff.):

1. Limits imposed by the time rate of information transfer. Hence, the verbal
description of process stages inherent in a skill is not simultaneous to the act
of affecting the skill;

2. Limited causal depth of knowledge. This refers to the unconsciousness of many
important elements that are rather embrained or embodied in the knowledge
holder;

3. Lack of coherence, leading to a trade-off between explaining in detail and
transferring the big picture.

Nooteboom (1999) assumes that knowledge tends to be particularly tacit in small
firms. He provides two reasons for this assumption. First, small firms often oper-
ate in niche markets and base their expertise more on craft-like and hence tacit,
procedural knowledge. Second, co-ordination in small firms is often more informal
with less knowledge being readily codified in blueprints, written procedures, or ex-
plicit models compared to large firms. Accepting this argument, it can be assumed
that inter-organisational knowledge sharing involving SMEs necessitates particular
investments in socialisation or externalisation of knowledge.

Moreover, these limits to the articulation of knowledge might be particularly pro-
nounced in the case of new knowledge where a generalised ‘codebook’ (Cowan et al.,
2000, p. 225) does not yet exist. Thus, Amin and Cohendet (2004) add the fol-
lowing steps as prerequisites to externalisation: creating models, creating languages
and creating messages (see also Cowan & Foray, 1997). In this case, socialisation

3 Central to this is the notion of knowledge as residing within ‘communities of practice’ (Amin
& Cohendet, 2004; Gherardi & Nicolini, 2002; Wenger, 1998; Brown & Duguid, 1991; Lave
& Wenger, 1991). Lave and Wenger (1991) define a ‘community of practice’ as ‘a system of
relationships between people, activities, and the world; developing with time, and in relation
to other tangential and overlapping communities of practice’ (p. 98). They are perceived
as locus of knowing and learning because of their mutual engagement, shared work, sense
of joint enterprise and shared repertoire of communal resources (Wenger, 1998).

4 Von Hippel (1994) refers to the problems faced in the transfer of knowledge or a practice
from one place to another as knowledge ‘stickiness’.
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as a more direct form of knowledge sharing between individuals and organisations
might be a more effective form of knowledge sharing than externalisation.

Second, it has been suggested that knowledge is created, accumulated and justi-
fied over time at the level of the individual, a group, such as a lab, a community,
an organisation and even at a society or country level (Witt et al., 2007; Brown &
Duguid, 1991; Knorr-Cetina, 1984). Thus, knowledge is subjective or collective, so-
cially shaped, and its interpretation is dependent on its context (Nonaka et al., 2008;
Lam, 2005; Bhagat et al., 2002; Davenport & Prusak, 1998; Nonaka & Konno, 1998;
Cohen, 1986).° Bhagat et al. (2002) as well as Davenport and Prusak (1998) suggest
that knowledge is derived from information by contextualising the information and
comparing it with an existing standard and by examining its consequences in the
light of one’s own experiences, actions and aspirations. Thus, it is perceived that
tacit and externalised or explicit knowledge are inseparably linked. The interpreta-
tion of externalised knowledge always intertwines with tacit knowledge (Nightingale,
1998). Even when expressed, the interpretation of information will vary.

Consequently, data transmitted between partners in inter-organisational co-opera-
tion is put into the context of the recipient; it is ‘thus never engaged “as is”; or,
stand-alone, as it were; it is absorbed into a new context where it needs to “fit”,
that is, to be meaningful, connected and useful. Absorbed knowledge will be re-
contextualized’ (Brannen et al., 2007, p. 4). Hence, knowledge sharing entails
re-construction of knowledge by the receiver, as well as deconstruction of knowledge
into its perceived constituents by the sender (see the problems in externalisation
of tacit knowledge as described above). Becker-Ritterspach (2006) calls this double
de- and re-contextualisation ‘dialectic transformation’ (p. 364). This transforma-
tion can constitute a novel combination in the sense of Schumpeter (see section
1.4), a ‘moment of creation’ (Becker-Ritterspach, 2006, p. 364) by itself. However,
it can also constitute a prime source of misunderstandings and friction in inter-
organisational knowledge sharing.

5 Extending their model of organisational knowledge creation, Nonaka and Konno (1998)
argue that knowledge creation needs a shared context between those involved in the process.
They introduce the Japanese word ‘ba’; literally ‘place’, as an important ingredient for
advancing individual as well as collective knowledge. Ba is understood as a ‘shared space
for emerging relationships. This space can be physical (e.g., office space), virtual (e.g., e-
mail, teleconference), mental (e.g., shared experience, ideas, ideals), or any combination of
them’ (p. 40). It provides a shared ‘context, which harbours meaning’ (p. 40).
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Ability and Motivation for Knowledge Sharing

It follows that both the benefits from re-contextualising information in inter-organi-
sational co-operation as well as the difficulties experienced in knowledge sharing are
relative and depend on the context the sender and the receiver of information share.
Before these ideas are expounded in Chapter 4, two central concepts which are dis-
cussed in the literature on knowledge sharing as key determinants of the success of
the process are introduced.

3.3 Ability and Motivation for Knowledge Sharing

Considering the difficulties in knowledge sharing just described, concurrent literature
in knowledge management stresses two factors which centrally influence the process
of knowledge sharing: the ability and the motivation of the partners (Easterby-
Smith et al., 2008b; Minbaeva, 2008; Szulanski, 2006; Hinds & Pfeffer, 2003).

Ability implies a cognitive preparedness of the partners to share knowledge. Two
further concepts are central, namely the ‘(relative) absorptive capacity” as well as the
‘(relative) disseminative capacity’ of the partners (e.g., Mu et al., 2009; Easterby-
Smith et al., 2008a; Minbaeva, 2008; Brannen et al., 2007; Minbaeva & Michailova,
2004; Martin & Salmon, 2003; Lane & Lubatkin, 1998; Cohen & Levinthal, 1990).

‘Absorptive capacity’ as a determinant of the ability to internalise external knowl-
edge has gained widespread acceptance and use within the scientific literature. It is
defined as the ability to recognise, assimilate and apply external knowledge (Cohen
& Levinthal, 1990). In current contributions, absorptive capacity is mostly applied
to explain knowledge assimilation on an abstract organisational level and the vari-
ables defined to determine an organisation’s absorptive capacity tend to be aggregate
measures, such as the overall R&D expenditure of an organisation or its network
embeddedness (Easterby-Smith et al., 2008a). In regard to inter-organisational co-
operation, Lane and Lubatkin (1998) have shifted the concept from the organisa-
tional to the dyadic level. Their narrower concept of ‘relative absorptive capacity’
describes the ability to absorb knowledge from a specific source. An organisation’s
capacity to uptake external knowledge is judged in relation to a particular partner,
which is the central level of analysis in inter-organisational co-operation (Brannen
et al., 2007; Martin & Salmon, 2003; Lane & Lubatkin, 1998).
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However, absorptive capacity is a partial concept in inter-organisational co-operation
as it solely concentrates on the recipient of knowledge. Considering the problems of
externalising tacit, personal or collective knowledge (see section 3.2), effective and
efficient knowledge sharing is not only dependent on the qualification of the recipient
of information, but also on the source or sender of information; i.e., the knowledge
holder (Mu et al., 2009; Minbaeva, 2008; Minbaeva & Michailova, 2004). His ca-
pacity to assess information needs, to decontextualise, externalise and communicate
knowledge in a way appropriate for the respective receiver is of equal importance.
‘Disseminative capacity’ is hence understood as the ability to share knowledge with
another in a way that it can be understood and put to use by the receiver.5 Ana-
logue to the relative conceptualisation of absorptive capacity, the notion ‘relative
disseminative capacity’ is introduced here. Together, they characterise the partners’
abilities to share knowledge effectively.

Motivation refers to the willingness and commitment” of an organisation and its
members to share knowledge with and uptake knowledge from the partner (Hinds
& Pfeffer, 2003). While the ability to disseminate or absorb knowledge refers to a
state of cognitive preparedness, motivation comprises the emotional, calculative or
conative preparedness; i.e. it introduces a more proactive element. It propels the
organisation and its members to invest in knowledge sharing and integration. The
motivation is closely related to the relational risks perceived for the organisation
as well as for the individual. It includes rational as well as emotional components
or feelings, which shape individual and also organisational behaviour. Five central
factors have been identified from the literature which alone and together determine
the motivation to share knowledge: social identity, empathy, trust, credibility and
interest (Nooteboom, 2010, 2009; van den Hooff & Schipper, 2009; Johanson &
Vahlne, 2009; Palmisano, 2008; Szulanski, 2006; Andrews & Delahaye, 2000).% Van
den Hooff and Schipper (2009) call these important ‘soft factors’ (p. 2) for knowl-
edge sharing. This activating element, again, needs to be present on the part of the
sender as well as on the part of the recipient.

5 While the problem of externalising tacit knowledge is topically addressed in studies on the
economics of knowledge, it is much younger and has received less attention in studies on
organisational knowledge sharing (Yamao & Fenwick, 2006).

" Under commitment, Johanson and Vahlne (2009) subsume a preparedness to invest in a
relationship, a desire to continue the relationship and resilience implying that short-term
benefits are sacrificed for long-term stability.

8 Particularly trust is variously underscored as an important motivational factor to share
knowledge. Due to its centrality it is treated separately in section 3.4.
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If the ability and/or the motivation to share knowledge between the partners are
low, friction in the process of knowledge sharing is likely to occur. These friction
losses are well illustrated in the four potential ‘pathologies’” in information transfer
summarised by Picot et al. (2003, p. 86, in reference to Scholl 1992):

1. generally producible information is not produced,;

2. generally obtainable information is not obtained,

3. existing information is not or only distortedly transmitted, and
4. transmitted information is mal understood or not used.

Given the absence of either the ability, the motivation to share knowledge, or both,
efficient and effective knowledge sharing are only to be realised at high costs. More-
over, ability and motivation are likely to be intertwined with ability shaping mo-
tivation and motivation in turn influencing investments in the ability to share and
uptake knowledge.

3.4 The Role of Trust

Trust constitutes an important motivational factor for inter-organisational knowl-
edge sharing. It is characterised by Nooteboom (1999) as ‘the glue that keeps
business partners together’ (p. 24). Nooteboom (2009) also provides a definition of
trust as ‘accepting relational risk in the expectation that the trustee will not cause
great harm, even though he has both the opportunity and incentive to do so’ (p.
78, italics in the original).

Thus, the particular role of trust emanates from an element of risk generally present
in inter-organisational co-operation and even more so in an inherently uncertain field
such as R&D. In inter-organisational R&D, two kinds of risks can be distinguished:
the risk of technical failure of the project, implying that the initial expectations don’t
materialise as well as the relational risk associated with the partner, his resources
and capabilities as well as his intentions and behaviour. Specifically, relational risks
comprise the risks that the shared knowledge is inappropriately used or exploited
by the partner, that it leaks to outside sources through channels which are uncon-
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trollable from the point of view of the firm or that time and money is wasted in an
investment which is from the start unlikely to pay off as the partner lacks the abil-
ity and/or motivation to contribute, which is difficult to assess ex ante (see section
2.2). Thus, co-operation in R&D entails a degree of vulnerability of the partners
(Mollering, 2006).

It is assumed that trust mediates this (perceived) vulnerability in situations where a
firm lacks the ability to assess the resources, intentions and behaviour of the partner
(Johanson & Vahlne, 2009; Mollering, 2006; Nooteboom, 2002). It is perceived to
promote the building of joint expectations, increase commitment and to persuade
people to share knowledge (Nooteboom, 2010; Johanson & Vahlne, 2009). Together,
trust is seen as an important ingredient in knowledge sharing, learning and the de-
velopment of new knowledge, particularly in uncertain situations (Nooteboom, 2010;
Johanson & Vahlne, 2009; Nielsen, 2007; Nahapiet & Ghoshal, 1998; Madhok, 1995).

Commonly, authors distinguish between objects of trust and foundations of
trust (e.g., Mollering, 2006; Nooteboom, 2002; Lane, 2000). Objects of trust can
be found at different levels: individuals, organisations, systems and societies.” Next,
focal objects of trust can be different characteristics, such as competences and be-
haviours. Trust in competence entails trust in the ability of an object, while trust
in behaviour includes for instance integrity, honesty, benevolence and commitment
to ‘operate to the best of his competence’ (Nooteboom, 2002, p. 9). Foundations of
trust can be broadly divided into rational reasons and psychological causes (Noote-
boom, 2002). Lane (2000), for example, divides the sources of trust into calculative
trust, value- or norm-based trust and common cognition as bases for trust.'? Calcu-
lative trust builds on a weighing of the cost and benefits of certain courses of action
for both partners and thus a rational decision, which can comprise considerations
about the damage of defection for future or third-party co-operation as well as legal

9 Note that these levels can be interlinked: for instance, trust in organisations can entail trust
in its employees, whereas societies can shape trustworthy behaviour of its members (again,
individuals and organisations).

10 Different taxonomies of sources for trust are discussed in contemporary literature. Integrat-
ing these, Nooteboom (2002) identifies calculation-based, knowledge-based, cognition-based,
affect-based and identification-based trust; although he admits great overlap within these
dimensions. Other contributions which discuss different sources of trust are for example
found in Nooteboom (2010), Nooteboom (2004b), Child et al. (2005), Currall and Inkpen

(2002), Child (2000), Lane (2000) and McAllister (1995).
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deterrence or enforcement of rights. ™ Value- or norm-based trust builds on common
values and a shared concept of moral obligation, including aspects of mutual identifi-
cation. Finally, trust based on common cognition supports the understanding of the
other and renders his actions predictable. It often builds on previous relationship
and knowledge of the other.

Taken together, trust in its various facets is supposed to strongly influence the
motivation of the partners to contribute to the co-operation project which is in turn
an important precondition for knowledge sharing. Particularly SMEs, which lack
the capacity to endure long and costly law suits and which need to economise on
scarce resources more generally, are concerned by relational risks. They might rely
more heavily on network resources, both in the form of material as well as immaterial
resources in the form of trust.

3.5 Summary

This chapter has explored the process of interactive learning and novelty genera-
tion. Assuming knowledge as key resource within inter-organisational co-operation,
knowledge sharing has been identified as key process. It has been outlined that
inter-organisational co-operation in R&D entails an iterative, recursive process of
knowledge sharing, combination and integration between the partners. Following
Nonaka and Takeuchi (1995), socialisation as a direct way to share tacit knowledge
and externalisation as an indirect way to make tacit knowledge transparent are key
processes.

Notwithstanding these possibilities, knowledge sharing is not a straightforward task
as the most valuable or strategic knowledge is found within a firm’s tacit, individual
or collective, situated knowledge and skills. This knowledge is supposed to be highly
specific, contextual and often faded to subsidiary awareness. Thus, it is prone to
limits in externalisation. Correspondingly, contemporary contributions underscore
the ability and the motivation of knowledge holder and addressee as key precondi-

' Note that there is a fallacy in the argument as trust commonly ‘begins where rational
prediction ends as trust bridges the information uncertainty’ (Lane, 2000, p. 6). However,
a rational consideration and prediction of the other’s behaviour plays an important role in
inter-organisational co-operation, increasing the confidence in the partner and thus affecting
behaviour.
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tions for knowledge sharing. The ability to share and uptake knowledge comprises
the absorptive as well as the disseminative capacities of the partners. Motivation
has been described as the driving force. Particularly trust has been identified as a
central motivational component. Three types of trust have been introduced, namely
calculative, value- or norm-based and cognition-based trust with respect to the com-
petence and behaviour at the level of the individual, organisation, system or society.
In a risky and uncertain process such as R&D, trust is thought to raise the commit-
ment of the partners and to support knowledge sharing.

Moreover, both ability and motivation to share knowledge have been discussed as
relative sizes which can only be assessed in relation to the particular partner. They
are supposed to be centrally influenced by the amount of shared context of the
partners; a suggestion which is expounded in-depth in Chapter 4.



4 Distant Relationships for Learning and Novelty
Generation

4.1 Overview

Chapters 2 and 3 have served to introduce the key building blocks that underpin
the theoretical argument on the impact of different forms of distance shaping inter-
active learning and novelty generation in inter-organisational projects. In Chapter
2, it has been outlined that inter-organisational co-operation is sought to access and
combine different resources, primarily knowledge and skills, from different organisa-
tions in order to close resource gaps or to yield a requisite level of variety conducive
to learning and novelty generation. Moreover, key risks and challenges emanating
from inter-organisational co-operation, such as relational risks, as well as its social
constituents have been discussed. Considering knowledge as key resource for inter-
organisational co-operation in R&D and knowledge sharing as key process, Chapter
3 has expounded the challenges and prerequisites of inter-organisational knowledge
sharing. Specifically, ability and motivation — both relative to the specific partner
— have been identified as central determinants of knowledge-sharing. These are in
turn contingent on the amount of shared context between the partners. But what
determines shared context? And what are the particular benefits and liabilities from
more or less shared context?

In this chapter, different forms of distance between the partners are introduced as
important contextual variables. This ties in a recent debate in innovation research
which questions the role of geographic proximity in the view of other, socio-economic
or socio-cognitive linkages that draw individuals and organisations toward each other
or distanciate them.

The basic ideas of this line of research are introduced in section 4.2. Corresponding
to the multi-facet view of proximity/distance, different taxonomies have been devel-
oped in recent years. In section 4.3, the most prominent taxonomies are introduced,
opposed and a framework for the current investigation is developed. One recent in-
sight is that both proximity and distance are accompanied by positive (benefits) as
J. Hartig, Learning and Innovation @ a Distance,
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well as negative effects (liabilities). As distant relationships in particular are praised
for their enhanced potential for learning and novelty generation, section 4.4 dis-
cusses the benefits and liabilities of different forms of distance between the partners.
Wherever available, the theoretical discussion is combined with insights from exist-
ing empirical studies. Moreover, as well as disentangling different forms and their
effects, a central tenet of this line of thought is to investigate the relative weight,
interdependence and interplay of different forms of proximity, respectively distance.
These ideas are explored in section 4.5. Furthermore, two mediating variables that
are thought to affect the impact of different forms of distance on inter-organisational
co-operation — the co-operation stage and the learning rationale — are discussed in
section 4.6. A summary of the main insights is provided in section 4.7.

4.2 Introducing Basic Ideas

Based on a critique of the canonical view in innovation research holding that geo-
graphic proximity is central for interactive learning and novelty generation, there are
recent voices that advocate a closer investigation into the relationships and mecha-
nisms that underpin innovative interaction (Gertler, 2006).! As response, different
forms of proximity underpinning interactive learning and novelty generation have
been offered.

This has been expressed most markedly by a school of thought known as ‘Economics
of Proximity’ or ‘Proximity Dynamics’ (Carrincazeaux et al., 2008).2 Critically re-
flecting the current popularity of geographic proximity as an all-embracing concept
to explain interactive learning, firm inventiveness and the success story of certain
regions, its proponents state an ambiguity in the term ‘proximity’, which is also
used differently by different schools of thought.® Building on this insight, the goal is

! As a reason, Kirat and Lung (1999) propose that geographic proximity is the most ‘intuitive’
(p. 29) form of proximity that fits into the popular concepts of clusters (Porter, 1998),
learning regions (Simmie, 1997), innovative milieus (Camagni, 1991) and creative fields
(Scott, 2006).

2 Important representatives of this line of thought are Broekel and Boschma (2009) as well
as Boschma (2005a); Carrincazeaux et al. (2008) Torre and Rallet (2005); Pecqueur and
Zimmermann (2004), Rallet and Torre (1999a); Gallaud and Torre (2004); Kirat and Lung
(1999); Sierra (1997); Bellet et al. (1993).

3 Compare the role of the ‘social proximity’ (Whittington et al., 2009, p. 91) in social network
research or ‘technological proximity’ (Verspagen, 2005; Nelson & Winter, 1982, p. 497)
within evolutionary economics.
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to analytically distinguish different forms of proximity, endogenise geographic space
into economic analysis, and thus explain the true underpinnings of interactive learn-
ing and novelty generation (Bellet et al., 1993).

Borrowing from social studies, two basic logics are thought to constitute impor-
tant socio-economic or socio-cognitive forces underpinning tie formation, interactive
learning and novelty generation, aside from the geographic location of actors:

e the logic of belonging, implying that ‘co-operation will, a priori, develop
more easily between researchers and engineers belonging to the same firm,
the same technological consortium or the same innovation network’ (Torre &
Rallet, 2005, p. 50), and

e the logic of similarity, where interaction is facilitated if actors ‘share a
same system of representations, which facilitates their ability to interact’ (p.
50).

These basic logics are in line with evolutionary tenets assuming that firms, being
cognitively constrained, look for new ideas in their vicinity (‘local search’) — again in
a multiple sense of the word — which underpins their observed path-dependent devel-
opment (Boschma & Frenken, 2009; Nelson & Winter, 1982; March & Simon, 1958).4

However, while simultaneous proximity in different dimensions can constitute strong

‘centripetal” forces leading to regional cohesion, their decoupling can constitute

strong ‘centrifugal’ forces leading to non-localised or global network relations.®6

4 March and Simon (1958, pp. 138 ff.) refer to individual or organisational ‘frames of ref-
erence’ that influence creative thinking and problem-solving. These ‘frames of reference’
determine perceived alternatives and guide the choice among them in a specific situation,
leading to localised search patterns.

The terms ‘centripetal’ and ‘centrifugal’ forces are used to explain global location decisions
in R&D (see e.g., Pearce, 1989, pp. 38 fI.; Granstrand, 1999, pp. 289 fI.). Centripetal
forces are those forces that favour centralisation and concentration of R&D activities, while
centrifugal forces comprise those forces that favour their dispersion and thus lead to the
development of global networks of R&D. Note that these terms have already been used
before in urban geography to explain those forces which encourage a movement of people,
business and industry away from central urban areas (e.g., Colby, 1933).

o

Examples are given in the early writings of Rallet and Torre (1999a), where they discuss
historical and personal ties to be more decisive for tie formation than geographic proximity.
They also observe that some public cluster initiatives failed to realise their initial goals as
they could not induce co-operation into geographically co-located actors who did not share
a common socio-cognitive sphere.
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Moreover, proximity is currently perceived as supportive in some aspects; however,
it can constitute a hindrance for other purposes. In particular, distance in some
dimensions is currently perceived as important for invention and innovation due to
its heightened learning and novelty potential (Boschma, 2005a,b). Boschma (2005b)
underscores that ‘it is increasingly recognized that proximity might have not only
positive effects, but also negative effects for interactive learning and innovation’ (p.
42). That is, a local search tendency can inhibit the in-flow of new ideas and diver-
sity (Rosenkopf & Nerkar, 2001; Stuart & Podolny, 1996). Boschma and Frenken
(2009) call this the ‘proximity paradox’ (p. 2). It is this trade-off that has been
critically addressed of late, and that is also key to this thesis.

4.3 Different Forms of Distance

The insight of different forms of proximity underpinning interactive learning and
novelty generation has led to different taxonomies of proximity, but also to different
labels, definitions, interpretations and conceptual levels of analysis. Table 4.1 pro-
vides an overview of some of the most prominent taxonomies that are introduced
and opposed in this section.”

The first publication that has opened the discussion on different forms of proximity
for economic interaction has been provided by Bellet et al. (1993) in a special issue
of the French scientific journal Revue d’Economie Régionale et Urbaine.® In this
article, the authors underscored the productive combination of insights from schol-
ars of industrial and regional economics and expounded a joint research agenda that
implied: (1) centering the analysis on the productive system, primarily the creation
of innovation; (2) integrating the historical dimension; (3) analysing interactions
leading to collective learning, and (4) focusing on non-market relationships that
imply the formation of public and private institutions. They further offer a provi-
sional distinction into economic (the relationships within and between organisations,
founded upon shared representations and practices) and geographic (metrical and
time) proximity.

" Those dimensions which roughly correspond each other are included in the same line in
table 4.1.

8 Note that related ideas had already been presented in earlier writings in innovation research,
particularly in Lundvall (1988). However, Lundvall never expounded them in depth.
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Table 4.1: Different Taxonomies of Proximity

Source

Level of Organisations

analysis

Type of Conceptual

contribution

Taxonomy Geographical
Organisational

Organisations,
regions

Conceptual /
empirical
(case studies)

Geographical
Organisational

Source Bouba-Olga/
ssetli

Level of organisations,

analysis individuals

Type of Conceptual

contribution

Taxonomy Spatial
Relational
Resources
(cognitive,
material)

Boschma 2005;
Boschma/Frenken

2009
Regional
dynamics; inter-
organisational
networks
Conceptual

Geographical
Organisational
Institutional
Relational

Cognitive

Organisations,  Project teams
regions (intra-/inter-
organisational),
multinational
firms
Conceptual Empirical
(case studies)
Geographical Spatial
Organisational — Organisational
Institutional Institutional
Cultural
Relational
Technological
(Virtual)
Knoben/ Narula/
Oerlemans Santangelo
2006 2007
Inter- Inter-
organisational  organisational
collaboration co-operation
Conceptual Empirical

(meta analysis)  (survey data)

Geographical Geographical
Organisational
Cultural
Social
Technological
Cognitive

Strategic
(Competitive)
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Among the most prominent contributions that followed are those by Torre and Gilly
(2000) and Rallet and Torre (2009; 1999a; 1999b) as well as Torre and Rallet (2005),
respectively, who adopt an organisational perspective and a micro-analytic, bottom-
up approach. In their contributions, they question the role of geographic proximity
in the light of other forms of similar logics and shared governance, be it through
cognitive proximity as found within professional communities or through a close
co-ordination under the auspices of a central authority, such as a firm. According
to Rallet and Torre (1999a, p. 4), this form of ‘organised’ or ‘organisational’ prox-
imity is much more decisive and binding in collaboration than geographic proximity
as such. Torre and Rallet (2005) define organisational proximity as ‘the ability of
an organisation to make its members interact’ (p. 49). Their understanding of an
‘organisation’ is thereby a broad one, including ‘any structured unit of relations. It
might take any form of structure, e.g. a firm, an administration, a social network,
a community and a milieu’ (p. 58). For them, ‘belonging to an organisation (in the
widest sense of the term) — with its set of common rules — enables the members to
share the same representations and values, which facilitates their coordination, even
when [geographic] distance separates them. (Rallet & Torre, 2009, p. 1). This ques-
tionable role of geographic proximity is reinforced in view of the current possibilities
offered by information and communication technologies (ICT), or virtual proximity,
and employee mobility, through which ‘temporary geographical proximity’ can be
established (Rallet & Torre, 2009).

By contrast, Kirat and Lung (1999), Talbot and Kirat (2005) and Talbot (2007)
adhere to a macro, top-down perspective and stress the role of institutional, next
to organisational and geographical, proximity for organisational interaction. Insti-
tutions — defined as ‘the assembly of agents as parties to a common space composed
of representations, models and rules being applied to thought and action’ (Kirat &
Lung, 1999, p. 30) — are seen as important levers and enablers for interactive learn-
ing and innovation because they shape shared patterns of behavioural and cognitive
rules.? Since institutions on a macro level support interactive links and tend to have
a clear geographic boundary, institutions are perceived as marking the crossroads

9 There is an ambiguity in the meaning and use of the term ‘institutions’ in the literature.
While Talbot and Kirat follow North (1990), who distinguishes between institutions as the
‘rules of the game’ (p. 3) on a macro level and organisations as the ‘players’ (p. 4), others
follow another interpretation. For example, Hodgson (2006) similarly defines institutions
broadly as ‘systems of established and prevalent social rules that structure social inter-
actions’ (p. 2). However, for him, organisations are a specific type of institution, having
distinct boundaries, principles of sovereignty and possibilities for command. The distinction
between institutions and organisations in the work of North is grounded in his foremost in-
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of organisational and geographic proximity. In this sense, organisational proximity
can develop only on the basis of institutional proximity, which in turn has a strong
geographic boundary. For them, the coupling of these three dimensions is a strong
argument for regional or national interaction.

Also Zeller (2004, 2002) draws on the idea of different forms of proximity in his
case study of two large Swiss multinational pharmaceutical firms and their global
organisation of R&D activities. Zeller (2002) investigates the proliferation of inter-
functional and inter-organisational project teams, which are often distributed across
different countries and continents. He perceives project organisations as a way to
overcome functional, geographic and organisational boundaries, as they can create
proximities of various kinds. In his 2004 contribution, Zeller refers to the notion of
proximities to explain the localisation and subsequent embedding of multinational
subsidiaries in foreign clusters. Here, a critical balance between proximity to the
locale and to the corporate headquarter has to be striven for. To understand these
processes of local embedding on the one side and internal integration on the other,
Zeller draws on seven dimensions of proximity: spatial, organisational, institutional,
cultural, relational, technological and virtual.

In a series of conceptual contributions, Bouba-Olga, Grossetti and Zimmermann
distinguish between geographic and socio-economic forms of proximity (Bouba-Olga
& Grossetti, 2007, 2005; Bouba-Olga, 2005; Bouba-Olga & Zimmermann, 2004). In
Bouba-Olga and Grossetti (2005), they continue to divide socio-economic proximity
into the categories ‘proximity in resources’ (either cognitive or material) and ‘re-
lational proximity’. They also distinguish between the level of the individual and
the level of organisations, which helps to locate and understand important socio-
economic forms of proximity. They particularly stress the role of social ties that

terest in the functioning of economic systems, not in intra-organisational rules. The level of
abstraction depicting organisations as (atomistic) players is instrumental to his analysis of
higher-aggregate phenomena (Hodgson, 2006, pp. 9-10). However, current authors deviate
in their understanding of institutions and their relation to organisations. While also Talbot
(2007) later acknowledges that organisational proximity is a particular form of institutional
proximity, he sticks to the distinction in order to distinguish between ‘the general role of
institutions, and the more specific role of organisations’ (p. 10). Thus, the distinction —
which is also practised here (see sections 4.4.2 and 4.4.3) — mainly refers to different levels
of analysis, from a collective, macro level of rules and conventions, to a meso or micro level
of firms and other organisational forms (e.g., networks). Moreover, institutions on a macro
level and organisations on a meso or micro level differ in their instruments to create and
enact shared rules, norms and expectations. Thus, a distinction between the two levels is
necessary.
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are found at the level of individuals. For them, it is primarily the decoupling of
individual social ties from the region, e.g., through employee mobility, that can lead
to geographically distant relationships. Thus, relational networks extending the re-
gion are perceived as the prime reason for international co-operation (Bouba-Olga
& Grossetti, 2007).

Boschma (2005a) — in a special issue of the journal Regional Studies from February
2005 on the ‘Role of Proximity in Interaction and Performance’ — gave the discussion
on the different forms of proximity a new impetus. His main contribution lies in
a further disentanglement and thorough definition of different forms of proximity
and a discussion of their effects on co-ordination, interactive learning and innova-
tion as well as their inter-relationships. Trying to achieve a minimum of overlap,
he distinguishes between five dimensions of proximity: geographical, organisational,
institutional, relational and cognitive. His taxonomy has found widespread appeal
due to its analytical sharpness. Further, Boschma introduces a critical stance on
the benefits of proximity, arguing in favour of a productive mix of proximity and
distance in order to leverage the innovative potential of ties: too proximate rela-
tions in any of the dimensions might lead to a lack of novelty, inertia and lock-in;
too distant relations, however, risk misunderstandings and forward opportunistic
behaviour. This discussion has been extended in a more recent contribution, where
the trade-off between proximity and distance is referred to as ‘proximity paradox’
(Boschma & Frenken, 2009, p. 2). While the first paper investigates regional dy-
namics, the second turns to inter-organisational networks.

Narula and Santangelo (2007) provide an important amendment, addressing the
interplay of geographic proximity and competition. They propose and empirically
demonstrate that competitors who are geographically proximate use co-operation to
control knowledge leakage and to protect core competencies rather than to support

knowledge sharing by channeling information to outside sources.!

Finally, Knoben and Oerlemans (2006) provide a first meta-analysis of the literature
on different types of proximity. They summarise and compare existing concepts with

10 Narula and Santangelo (2007) do not position themselves in the work of Economics of Prox-
imity. However, it became evident that some proponents of this school mix technological
proximity or distance with the strategic dimension, presupposing that technological prox-
imity leads to rivalry (e.g., Broekel & Boschma, 2009). However, preliminary interviews
have shown that this is not necessarily the case: different technological approaches can be
rivalling, whereas the same technological approach can be used in different ways and for
different markets or customers. Thus, it is reasonable to separate the two dimensions.
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the intent of reducing the ambiguity that the manifold contributions, each develop-
ing its own taxonomy, have brought into the discussion. From the existing literature,
they identify seven distinct dimensions of proximity: geographical, organisational,
institutional, cultural, social, technological and cognitive. They conclude that ‘the
concept of proximity suffers from a certain degree of conceptual ambiguity” (p. 79),
as:

different labels are used for identical dimensions of proximity (e.g., geograph-
ical and spatial proximity);

blanket dimensions are used (e.g., non-spatial proximity);

different dimensions show large amounts of overlap and cannot be entangled
(e.g., cultural and institutional proximity);

different definitions exist of the same dimension of proximity; and

e dimensions of proximity are used at different levels of analysis (e.g., at a cluster,
network or dyadic level).

In a later contribution, Knoben and Gossling (2009) further criticise current uses of
the proximity concept within co-operation research for not being specific about the
form of inter-organisational co-operation the respective researchers have in mind
(see section 1.4). They suggest that temporary forms of inter-organisational co-
operation, such as inter-organisational projects, differ in their characteristics from
long-term forms, such as alliances or joint ventures. They expect that inter-organi-
sational co-operation projects are characterised by heightened challenges compared
to other forms of inter-organisational co-operation due to their temporary character,
usually integrating different bodies of expertise and people who might never have
met before and might never meet afterward. Thus, they might be more dependent
on different kinds of proximity between the partners.

The assertion of a confusing state of the concept of proximity, not only in regard
to the various taxonomies of proximity dimensions, but also in the non-conformity
in their labelling, content and interpretation, is shared. As systematic empirical
studies are mostly lacking, the question posed by Knoben and Oerlemans (2006)
— ‘which dimensions of proximity are relevant in inter-organisational collaboration
and how are they defined?” — is still not answered and remains only theoretically
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and conceptually debated.!> What is learned from these opposing views is that a
clear definition and discussion has to be provided to reduce overlap and prevent
confusion. However, it is also not the goal to create another additional taxonomy.
For this reason, the taxonomy used here mostly draws on Boschma (2005a), who
has provided a thorough deconstruction with the explicit intention of minimising
overlap in the dimension. However, due to a different unit of analysis investigated
here, other interpretations are used wherever needed.

As a conclusion from this survey, a taxonomy of six forms of proximity, respec-
tively distance between the partners, is developed: geographic, institutional,
organisational, strategic, technological and relational. It represents a com-
prehensive synthesis of contemporary dimensions, fusing those dimensions under one
category that are perceived as similar or highly comparable (table 4.2).

The first column in table 4.2 summarises the six forms that are core to the fol-

lowing analysis; the second column includes a list of terms that are closely related
and often used interchangeably in the literature.

Table 4.2: Synthesising existing Taxonomies of Proximity

Dimension Equivalents in the literature

Geographic Spatial, Physical (virtual)
Institutional Cultural

Organisational Organised

Strategic Competitive
Technological Cognitive, in resources
Relational Social, Personal

1 Knoben and Oerlemans conclude from this stated lack of clear discriminatory power of the
dimensions a return to the initial broader conception of proximity in three categories: geo-
graphical, organisational and technological. However, this conclusion is not shared here as
the strength of deconstructing individual forms to analyse their importance and differential
effects is appreciated. As Boschma (2005b) notes, ‘it is essential for analytical reasons to
clarify and define the different dimensions of proximity ... in such a way that overlap is
avoided, and research can assess the effects of each dimension ... on interactive learning and
innovation’ (p. 42).
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This taxonomy is used as a template to analyse distant relationships and explore
their learning and novelty potential from an innovation perspective. This is in line
with the ‘proximity paradox’ (Boschma & Frenken, 2009, p. 2) for learning and nov-
elty generation that is recently highlighted in the literature (Boschma & Frenken,
2009; Knoben & Oerlemans, 2006; Boschma, 2005a; Rosenkopf & Almeida, 2003).

4.4 Distant Relationships: Definitions, Effects, and
Evidence

In the following sections, each form of distance is introduced and discussed in detail.
The sections follow a tripartite structure, commencing with a definition, which is
followed by a discussion of potential effects in regard to learning and novelty gen-
eration — more specifically its contribution to novelty and its impact on the ability
and motivation to share knowledge — and closes with a summary of existing empir-
ical evidence. On this basis, hypotheses on individual effects, relative weights and
interaction effects of different forms of distance are drawn in Chapter 5.

4.4.1 Geographic Distance
Definition and Characterisation

Boschma (2005a) provides the following definition of geographic distance:'?

3

. spatial or physical distance between economic actors, both in its
absolute and relative meaning.” (p. 69)

This definition embraces geographic distance between two actors in an ‘absolute’
as well as a ‘relative’ sense. Because of processes of globalisation accompanied and

12 Other authors use the terms ‘spatial’ or ‘physical distance’ next to ‘geographic distance’.
Here, the term ‘geographic distance’ is preferred; it is also the most commonly used term.
‘Spatial distance’ is misleading insofar as any of the dimensions are perceived as spatial,
while ‘physical distance’” evokes a bodily presence, which can also be of a temporary nature,
and neglects infrastructural components of the dimension (Bouba-Olga & Grossetti, 2005).
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fuelled by new means of information, communication and travelling, geographic dis-
tance is currently no longer adequately captured in absolute metrical terms alone,
such as the number of kilometers separating the partner organisations. It is now
rather perceived as a function of the time and costs needed to interact across geo-
graphic distance, both in a real and a virtual sense (Torre & Rallet, 2005; Bouba-Olga
& Grossetti, 2005; Gilly & Wallet, 2002).

Furthermore, Torre and Rallet (2005) suggest that geographic distance is subjective
in that it proceeds from a personal judgment made by individuals. This judgment is
based on an evaluation of objective data (kilometers, time and costs) together with
the personal perception the individual has of geographic distance. This perception
can vary among individuals, depending on personal and social characteristics such
as age, social background, profession and experience.

Thus, geographic distance is better understood as both an absolute and a rela-
tive construct, describing the overall (factual and perceptual) accessibility of the
partner (Coenen et al., 2004). This accessibility encompasses the existence of an
adequate transportation and communication infrastructure, the presence of time
zone differences between the partners and the personal judgments of those involved
(Jyramé et al., 2009; Olson et al., 2009; Moodysson & Jonsson, 2007; Bouba-Olga
& Grossetti, 2005; Torre & Rallet, 2005; Gilly & Wallet, 2002).

Effects of Geographic Distance on Inter-Organisational Co-operation

Geographic distance between the partner organisations is thought to affect know-
ledge sharing in co-operative R&D in various ways. Generally, it can be assumed that
geographically distant partners are sought for particular reasons. These might be
quality reasons, the partner’s unique fit in resources and capabilities, or a particular
novel approach or perspective offered by the partner. Lately, innovation researchers
increasingly stress the importance of extra-regional as well as extra-national ties
to access novelty and enrich the firm with ‘external economies of cognitive scope’
(Nooteboom, 2009; Belussi et al., 2008; Lorentzen, 2008; Kim & Song, 2007; Nair
et al., 2007; Shipilov et al., 2007; Lavie & Rosenkopf, 2006; Boschma, 2005a; McK-
elvey, 2004; Coenen et al., 2003). Others suggest that a strategy of choosing the
‘global best” (Dahlander & McKelvey, 2005, p. 413) partner needs to consider any
geographic scale. Seeking new external impetus or pursuing a strategy of going for
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the ‘global best’ partner rather than going for the ‘next’ partner might imply that
a firm needs to incur considerable geographic distance.

This strategy is enabled through advances in ICT and a global transport infrastruc-
ture; as these support other forms of proximity, such as ‘virtual proximity’ (Zeller,
2004, p. 84) or ‘temporary geographical proximity’ (Rallet & Torre, 2009). Due to
these possibilities, some scholars even postulate a ‘death of distance’ or ‘death of
geography’ (Cairncross, 1997; Martin, 1996, cited from Morgan 2001).'3

On the other hand, co-operation in R&D rests primarily on the sharing of tacit,
individual or collective and contextual knowledge, which has traditionally been a
strong argument for geographic proximity (Asheim & Gertler, 2005; Koschatzky,
2001)."* Thus, through geographic distance between the partners, difficulties in the
sharing of tacit, contextual knowledge can arise that might affect both the ability
and the motivation of those involved to share knowledge with and absorb knowl-
edge from the partner. Three impacts of geographic distance are thought to exert a
negative effect on the ability to share knowledge: (a) a reduced frequency of in-
teraction, (b) changing means and hence quality of interaction and (c) increased
costs of interaction.

Next to a lower likelihood for chance meetings, it has been observed empirically
that the frequency of interaction decreases with growing geographic distance. This
‘distance-decay’ effect between geographic distance and communication frequency
has initially been established already in the 1970s by Allen (1977), who observed
a logarithmic decline in communication frequency between engineers and scientists
with growing geographic distance between them. Hough (1972) established a com-
parable relationship between geographic distance and communication frequency in
an analysis of communication patterns between R&D sites in the home country of
a firm and its sales subsidiaries in foreign locations. However, owing to the great
advances in ICT in recent years, communication across geographic distance has been

13 Modern ICT are regarded as ‘the technologies of globalization’ (Archibugi and Michie 1997b,
p. 4) or as ‘time and space shrinking technology’ (Lorentzen, 2008, p. 533). Thus, it is
attributed important centrifugal or dispersive effects on economic interaction (Maignan
et al., 2003; Arundel & Geuna, 2001).

14 Asheim and Gertler (2005) note: ‘when one combines these two features of the innovation
process — the centrality of “sticky”, context-laden tacit knowledge and the growing impor-
tance of social interaction — it becomes apparent why geography now “matters” so much’
(p. 293).
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drastically eased. Already Hough (1972) expected the wide introduction and use
of computers to improve the ‘effective distance’ (p. 3) between interacting parties.
Nonetheless, Kraut et al. (1990) as well as Boutellier et al. (2000) suppose that the
distance-decay function is still valid, although having moved to another level (figure
4.1).15

Probability
to communicate in a
given time-period

el using modern ICT

relying on face-to-face

Geographic distance

Figure 4.1: Distance-decay Function and the Effect of Modern ICT (adapted from
Boutellier et al. 2000, p. 188)

Furthermore, different time zones have been reported as important barriers to fre-
quent and timely communication (Olson et al., 2009; Sapsed & Salter, 2004).

Next to the frequency of communication, a shift in the means of communication
has already been addressed, eventually affecting the quality of interaction. In-
teraction with geographically distant partners tends to rely more extensively on

15 Similarly, Gertler (1995) finds in an analysis of user-producer interaction in the adoption
of new process technologies in the Canadian advanced machinery sector that the likelihood
of site visits declines as the geographic distance between user and producer increases. This
observed distance-decay was particularly strong in the case of small buyer firms.
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electronic means for communication at the expense of face-to-face communication
(Howells, 1995). On the one hand, ICT constitutes an important enabler without
which regular and timely interaction at geographic distance would hardly be feasible
at all. It might also increase the flexibility in communication where communication
partners are physically as well as temporally separated (Rallet & Torre, 1999b).
Furthermore, barriers to approaching another person can be reduced by resorting to
non-personal means of communication such as email (Schneider & Barsoux, 2003).
Moreover, there exists a wide array of different communication media, ranging from
email, telephone and teleconferencing to videoconferencing. These differ in terms of
their ‘richness’, defined as their capacity to transport complex, contextual and tacit
knowledge (Picot et al., 2003; Daft & Lengel, 1984).

However, on the other hand, at the same time that these media for information
and communication become more sophisticated and ‘rich’, it is argued that all in-
formation necessary to share tacit knowledge and especially ‘know-how’ can never
be fully externalised and transmitted via ICT (Johnson et al., 2002).16 In partic-
ular, codification as a means to convey knowledge through written messages risks
being incomplete or distorted (D’Agata & Santangelo, 2003; Johnson et al., 2002).
Johnson et al. (2002) argue that ‘it is very seldom that a body of knowledge can
be completely transformed into codified form without losing some of its original
characteristics’ (p. 246). Although more interactive media exist that allow for a
more content- and context-rich information transfer, they do not fully capture tacit
and contextual elements of knowledge, the sharing of which still depends on close
personal interaction, combining verbal explanation with demonstration (Rallet &
Torre, 2009). Thus, employing ICT as a central tool for knowledge sharing risks
losing key elements, including body language and gestures, feelings, intuition and
context, all of which play a great role in the sharing of tacit knowledge (Jyraméa
et al., 2009; Morgan, 2004; Hinds, 1999). As central parts of knowledge are poten-
tially dismissed, the probability for misunderstandings, false interpretation, reduced
learning and finally frustration rise. Likewise, Johnson et al. (2002) argue that the
benefits and costs of ICT are associated with the amount of knowledge lost in the
transformation process from tacit to codified as well as the costs of codification. It is
assumed that ‘it is often more efficient and less expensive to rely on tacit knowledge
exchanges than to codify knowledge in order to transfer it easily’ (Rallet & Torre,
1999a, p. 374).

16 The difficulties in externalising tacit knowledge have been expounded in Section 3.2
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Finally, technical constraints add to the net effect of ICT on the quality of communi-
cation over geographic distance: the transfer rates of more complex communication
tools such as videoconferencing are still not a satisfactory substitute for face-to-
face interaction. Moreover, interfaces between different ICT tools used by otherwise
unrelated partners as well as network security might be new emerging problems
(Boutellier et al., 2000). Although the costs of using ICT have significantly de-
creased over the last decade, there are huge differences in quality and costs for
professional equipment that need to be calculated when considering collaboration
at geographic distance. Together, Allen and Henn (2006) conclude that ICT do
not fully substitute for face-to-face communication. Instead, the two are contingent
upon each other: effective interaction via ICT can be used only by individuals who
also meet frequently (Rallet & Torre, 2009, 1999b; Morgan, 2004).

However, bridging geographic distance via both ICT as well as mobility leads to
an increase in the costs of interaction. Subsumed are costs of traveling and poten-
tial costs for the establishment of compatible ICT infrastructure (Picot et al., 2003,
p. 63). Furthermore, Boutellier et al. (2000) add opportunity costs due to a lack
of alternative productive use of the time lost in traveling, as well as social costs, as
extensive traveling is linked to personal strain on employees. Particularly for SMEs,
new means of ICT can significantly reduce the entry barriers for global co-operation,
offering fast and relatively cheap means for communication with geographically dis-
tant partners. However, they are also restricted in the resources they can mobilise
for traveling as well as for appropriate ICT equipment. Often, managers are per-
sonally involved in the operation of the business as well as the inter-organisational
co-operation, and their expertise is needed at various ends of the firm. Accordingly,
their opportunity costs are comparably high. These arguments tie in with the im-
pact of geographic distance on the motivation to co-operate.

Moreover, geographic distance can be accompanied by higher levels of perceived
relational risks and lower levels of trust in the partner (Rocco et al., 2000; Hildreth
et al., 1999). Rocco et al. (2000) investigated how trust is perceived among employ-
ees within a globally distributed intra-firm network of software development teams.
Distinguishing between emotional trust, defined as non-calculative and spontaneous
emotional bonds, and cognitive trust, understood as judgments of competence and
reliability of the partner, they found that emotional trust especially suffers from ge-
ographic distance. The results are less pronounced for cognitive trust. This finding
points to a ‘trust-decay’ function with the level of trust decreasing with increasing



Distant Relationships: Definitions, Effects, and Evidence 7

geographic distance between the partners. One explanation forwarded by Rocco
et al. is that less face-to-face contact and a switch to less personal communication
media affect the level of trust in the partner. Thus, the claim forwarded by Handy
(1995, p. 45) that ‘trust needs touch’ seems to apply. Close geographic proximity,
by contrast, allows actors to meet more frequently in order to build trust as well as
to ‘monitor each other constantly, closely and almost without effort or cost’ (Maskell
& Lorenzen, 2003, p. 15).

Relatedly, geographic distance has been reported to slow down communication and
consensus making (Cummings & Kiesler, 2007). Accordingly, significant delays in
new product development and market entry have been witnessed (Herbsleb et al.,
2001; Rocco et al., 2000). Also, a problem or decision at one location may go
unnoticed by researchers at the other location. Kraut et al. (1990) observe that
minor decisions in the course of collaboration tend to be shared with geographically
proximate partners, whereas researchers tend to solve them alone if the partner is
situated far away. Rather, decisions tend to be made in informal circumstances,
leaving remote colleagues in the dark (Sapsed & Salter, 2004; Rocco et al., 2000).
This likewise reduces trust and increases the likelihood of conflict. Together, a lack
of trust not only increases the transaction costs of contracting and monitoring, but
also affects the motivation to share knowledge.

Taken together, there is currently both enthusiasm for the ‘time and space shrink-
ing’ potential of ICT, as well as a return to the canonical view of the region as the
prime point of reference, primarily to support interactive learning and novelty gen-
eration based on the combination of tacit knowledge. It is suggested that ‘virtual’
and ‘temporal geographical proximity’ might substitute for permanent co-location
of co-operation partners. However, some arguments have been forwarded which
underscore the benefits of geographic proximity. These were a reduced frequency
of interaction, less content and context-rich media, increased costs of interaction,
potential delays in project time lines, greater personal strain accompanied by lower
levels of trust in the partner.

The discussion has also suggested that geographic distance is only indirectly re-
lated to the ability, in terms of cognitive ability, to share knowledge, primarily
affecting the frequency, means, costs and motivation for knowledge sharing. This is
in line with Boschma (2005a), who suggests that geographic proximity has at most
an indirect effect on knowledge sharing; its effect being contingent on other forms
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and expressions of distance (see section 4.5). Centrally, the effectiveness of ICT
communication will depend on the amount of shared context between the partners
in regard to the other dimensions of distance (sections 4.4.2 to 4.4.6).

Empirical Evidence

Following Jaffe et al. (1993), a number of studies have investigated the geographic
reach of inter-organisational co-operation activities and the pace of knowledge dif-
fusion. Work in this tradition has generally come to the conclusion that knowledge
diffuses more slowly across large geographic distance than it does in the immediate
neighbourhood (Fabrizio, 2006; Audretsch & Feldman, 1996; Katz, 1994). These
results have been reaffirmed by Meder (2008), who used patent data from Ger-
man firms to investigate the influence of geographic distance on the likelihood for
co-operation formation. He finds geographic proximity to be a predictor of the
likelihood of any two organisations engaging in inter-organisational co-operation.
Recently, Laursen et al. (2010) refined these findings, arguing that firms’ decisions
to collaborate with universities are influenced by both geographic proximity and the
quality of the universities. The findings from a sample of UK university—industry
collaborations show that the quality of the university is an important intermediary
variable to predict university—industry collaboration. Thus, being located close to
a lower-tier university reduces the propensity for firms to collaborate locally, while
co-location with top-tier universities promotes collaboration. Moreover, they found
that, if offered the choice, firms give preference to the research quality of the univer-
sity over geographical proximity. This finding is in line with recent studies witness-
ing a farther geographic reach of inter-organisational activities (e.g., Belussi et al.,
2008; Waxell & Malmberg, 2007; Coenen et al., 2004; Dahlander & McKelvey, 2005).

However, next to its effect on co-operation formation, how does geographic distance
impact during the co-operation? The actual effect of geographic distance within
inter-organisational co-operation, and for knowledge sharing more specifically, has
received less attention to date. One notable exception is the contribution by Mora-
Valentin et al. (2004). In an analysis of the success factors in firm-university co-
operation of Spanish firms, they address the role of geographic distance more thor-
oughly, with the limitation that their focus is on national co-operation projects.
They raise the geographic distance between the partners as an absolute metrical as
well as a relative variable; i.e., the time it takes the partners to travel for face-to-face
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meetings. From the results of a multivariate analysis, they conclude that geographic
distance is not a significant predictor of the success of the co-operation.

Moreover, empirical studies investigating the success factors for inter-organisational
co-operation often include a country dummy variable to control for country effects.
Doing this, these studies do not specifically account for geographic distance in a met-
rical or relative sense. Besides, institutional or cultural differences are not separated
from geographic distance. For example, Gomes-Casseres et al. (2006) distinguish
between alliances that extend or that are situated within the Triad region, and found
that geographic proximity thus defined has a positive effect on knowledge sharing
and learning within co-operation. Shipilov et al. (2007) investigated the impact of
non-local ties on firms’ performance in terms of their market share. They show
that non-local ties have a negative impact on a firm’s performance. Only with re-
peated ties, these negative effects eventually turn positive and the firms can recoup
their initial investments in non-local ties. Similarly, Kim and Song (2007) observe
a negative, although non-significant, effect of international compared to national
co-operation on the generation of joint patents as an output measure for successful
inter-organisational co-operation.

Research investigating geographically dispersed or virtual teams provides further
evidence, generally suggesting that co-located work groups tend to perform bet-
ter than those where group members are geographically dispersed (e.g., Gibson &
Gibbs, 2006; Hinds & Mortensen, 2005; Hinds & Bailey, 2003; Sapsed & Salter, 2004;
Kiesler & Cummings, 2002; Olson & Olson, 2000; Hildreth et al., 1999). Based on
their extensive studies of collocated and remote teams, including questionnaires,
interviews and on-site observation of different teams, Olson and Olson (2000) ob-
served remarkable productivity advantages of collocated over remote teams. They
concluded that ICT would never make up for the incommensurable rich means for
interaction that (permanent) face-to-face contact offers. This finding was corrobo-
rated in a quantitative study by Gibson and Gibbs (2006); they found a significant
negative relationship between geographic dispersion of a team as well as the degree
of the team’s dependency on electronic communication and innovation. Similarly,
Hinds & Mortensen (2005) and Hinds & Bailey (2003) reveal higher occurrences
of conflict in dispersed teams. Moreover, Hildreth et al. (1999) provided further
interesting insights: for a research group within a multinational enterprise situated
at two sites (UK and US) who met twice a year face-to-face and in between these
meetings resorted to electronic media for communication, they observed that ‘after
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a period of time the relationship “decays” until the next face-to-face meeting’ (p.
351). This observation supports the distance-decay function as presented in figure
4.1 and its validity despite the possibilities provided by ICT.

Taken together, the current evidence of the impact of geographic distance on inter-
organisational co-operation, particularly on successful knowledge sharing, is frac-
tional and existing studies often build on crude measures of geographic distance.
However, it generally points to a negative effect of geographic distance within inter-
organisational co-operation.

4.4.2 Institutional Distance

Definition and Characterisation

Drawing on Boschma (2005a), institutional proximity refers to

t.. the institutional framework at the macro-level. [... It] includes
both the idea of economic actors sharing the same institutional rules
of the game as well as a set of cultural habits and values.” (pp. 67-
68).

Institutional distance is the inverse of institutional proximity. It is understood as the
degree of dissimilarity of the ‘rules of the game’ that characterise the institutional
frameworks within which the partner organisations operate.

[ts definition builds on the work of Douglass C. North (1990), a representative of In-
stitutional Economics, who considers institutions as important structuring elements
of social and economic processes within a society. He defines institutions as ‘rules
of the game in a society, or, more formally, ... the humanly devised constraints that
shape human interaction’ (p. 3). Institutions are conceptually distinguished from
organisations as the ‘players’ (p. 4) of the game. The latter can be firms, indi-
viduals, governmental bodies and the like. North continues to distinguish ‘formal’
institutions, such as the prevailing law system, from ‘informal’ ones, such as culture,
ethics and conventions that structure individual cognition and codes of behaviour
(p. 4). Institutions are cumulative and follow characteristic historical paths. They
are shaped in long-term processes of change and adaptation and thus help to create
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stable expectations (Hodgson, 2006).17

National culture as one pillar of the institutional set-up of a country is perceived as
having a particularly strong influence on economic interaction within and between
organisations. Hofstede (1980) defines national culture broadly as ‘the collective
programming of the mind which distinguishes the members of one group or cate-
gory of people from another’ (p. 5). Geletkanyez (1997) offers a narrower definition
of national culture as ‘the common frame of reference or logic by which members of
a society view organisations, the environment, and their relations to one another.
National culture is likely to yield important effects on the process by which the
environment is known and responded to’ (p. 617). Social anthropologists have long
investigated the central dimensions along which different national cultures can be
categorised and evaluated. Hofstede (1980, 1991), for example, classifies national
cultures along the dimensions of uncertainty avoidance, power distance, individual-
ism/collectivism and masculinity /femininity. Perlitz (2004) adds assumptions about
time (monochronic/polychronic), place, language (high-context, low-context), cog-
nitive processes (analytic/synthetic, deductive/inductive, rational/analogical) and

religion.

However, individual heterogeneity in cultural expressions is likely to exist within
a national culture. For example, individuals can differ in one or several cultural
traits based on their age, profession, or international experience. That is, around
the population mean that defines a country-specific stereotype in regard to a specific
cultural trait, there exists variation, with individual people being positioned more
or less close to that mean expression (Schneider & Barsoux, 2003). This can be vi-
sualised in a normal curve, positioning the population of a country on a continuum
with the end points as pole expressions of a specific characteristic (figure 4.2).

The majority of people from a particular country will be positioned at or close to
the population mean; however, there can be more or less variance around the mean.
Greater or lower levels of homogeneity within a country lead to flatter or steeper

I7 Despite processes of globalisation, manifest in close cross-border interaction, processes of
imitation and at least partial convergence, it has been observed that different institutional
set-ups tend to remain remarkably distinct over time (Bartholomew, 1997; Archibugi &
Pianta, 1992). Also Hofstede (2001) notes that ‘national cultures are extremely stable over
time’ (pp. 34-35). In a series of publications, Ralston and colleagues (Ralston et al., 1999,
1997, 1993; Egri & Ralston, 2004) investigate the convergence versus divergence hypothesis
and argue for an intermediate ground, named ‘crossvergence’. Crossvergence as a concept
reconciles both extremes of convergence and divergence and argues that both phenomena
co-exist where some values are more likely to converge while others are stronger dominated
by national cultures. Moreover, they observe that not all values change at the same rate.
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Figure 4.2: Cultural Normal Curves (adapted from Schneider & Barsoux, 2003, p.
15)

normal curves. Schneider and Barsoux (2003) compare the USA with Japan, the
first being perceived as very heterogeneous, with more internal variation and a flatter
curve line, and the latter being perceived as more homogeneous, with less variation
and a steeper curve. Moreover, individual migration and culturally mixed countries
dilute the distinctive power of national confines (Tung, 2008).

Yet, all in all, institutions constitute the framework within which economic and
social interaction takes place. They are imprinted - to a higher or lower degree — on
individuals and organisations, and thus define incentives, shape perceptions, guide
behaviour and simultancously constrain freedom of action (Talbot, 2007; North,
1990). Furthermore, divergent institutional set-ups can explain differential perfor-

mances of economies over tiIIle.lS

18 These insights from Institutional Economics form an important pillar of Innovation Systems
literature, such as ‘National Systems of Innovation’ (Nelson, 1993; Lundvall, 1992; Freeman,
1987) and ‘Regional Systems of Innovation’ (Cooke, 2005; Cooke et al., 1997). The con-
cept of ‘National Systems of Innovation’ focuses on the jurisdictional boundary as defined
by nation states. The concept was introduced by Freeman (1987) and further advanced
and promoted by Lundvall (1992) and Nelson (1993) who observed different national per-
formance levels due to differences in the institutional set-up of countries. The concept of
‘Regional Systems of Innovation’ is a derivative that was introduced by Cooke (2005) and
Cooke et al. (1997). Together with a re-emphasis on regional territories in the 1990s, these
sub-national units are stressed as important ‘islands of innovation’ (Trippl, 2009; Simmie,
1998) in a globalised world characterised by their own unique institutional set-up. However,
their territorial boundary is much fuzzier and regional innovation systems build more on in-
formal institutions among organisations than the concept of national systems of innovation



Distant Relationships: Definitions, Effects, and Evidence 83

Expected Impact on Inter-Organisational Co-operation in R&D

Co-operation partners who have been socialised in their respective institutional con-
texts will bring their distinct capabilities, but also their characteristic views and
patterns of behaviour, into inter-organisational projects. This can be beneficial
in that resources, knowledge and capabilities from institutionally distant partners
promise to yield varied insights. However, this can also lead to difficulties and fric-
tion in the process of collaborating.

It has been observed that institutions influence the trajectory of scientific, tech-
nological and economic development in unique ways (Morgan, 2004; Pavitt & Pa-
tel, 1999; Bartholomew, 1997; Nelson, 1993; Lundvall, 1992; North, 1990; Freeman,
1987). They can favour or restrain certain technological developments due to his-
torical strengths/weaknesses or by providing specific incentives/disincentives (eco-
nomically, technologically, legally, financially or morally). This eventually leads to
different national strengths in particular scientific and technological fields and id-
iosyncratic trajectories within these. A combination of these distinct capabilities
and strengths within inter-organisational co-operation can contribute resources that
might not be available in the home innovation system. Similarly, a lack of adaptabil-
ity, or inertia, of the home innovation system has been observed to impel innovative
firms to exit the home system and find a more favourable framework in another in-
novation system, either via FDI or via co-operation with host organisations (Lange,
2009; Ferndndez-Ribas & Shapira, 2009; Narula, 2003).1

Next to different national scientific and technological strengths that can be com-
bined, it has been suggested that cultural diversity itself can contribute to creativity,
learning and novelty generation through the combination of differential views, per-
ceptions and approaches as well as processes of recontextualisation (Stahl et al., 2010;
Fernandez-Ribas & Shapira, 2009; Becker-Ritterspach, 2006; Schneider & Barsoux,
2003, see also section 3.2). For example, distinct characteristic traits and capabilities
are often ascribed to certain cultures. Boutellier et al. (2000) cite British inventive-
ness, Swiss and German systematics, Italian design orientation and American and

does. Despite their stated territorial boundary, innovation systems are in essence capturing
institutional boundaries (Rallet & Torre, 1999a).

19 Narula (2003) describes co-operation as a way for SMEs to circumvent disadvantages from
unfavourable home innovation systems. Having neither the means for greenfield investments
in other innovation systems, nor the power to shape their home innovation system to their
advantage, this exit strategy might be their only way to stay competitive.
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Japanese pragmatism. Blending these different strengths within an R&D project
can combine the best of each trait and yield highly creative solutions. In this regard,
Boschma (2005a) expects access to partners in other institutional settings to open
up new avenues or perspectives for R&D.?

However, Boschma (2005a) continues to argue that ‘a common language, shared
habits, a law system securing ownership and intellectual property rights, etc., all
provide a basis for economic coordination and interactive learning’ (p. 69). This
argument is a central tenet within institutional economics and national systems of
innovation (Talbot, 2007; Freeman, 1987; Lundvall, 1992; Nelson, 1993). Thus, a
lack in institutional proximity is assumed to hamper co-ordination, interactive learn-
ing and novelty generation, affecting both the ability and the motivation to share
knowledge. Specifically, an institutionally diverse inter-organisational team may be
confronted by differences in attitudes, values, behaviour, expectations and language
(Schneider & Barsoux, 2003).

In regard to potential barriers in the ability of partner organisations to share
knowledge, Lundvall (2010) assumes that ‘the general institutional framework — in-
cluding norms and codes — represents a context for communication, and individuals
and organisations will decode information in accordance with this context. When
cultural differences are present, certain types of messages will be difficult to trans-
mit’ (p. 59). These difficulties in communication when cultural differences interfere
have been formalised by Haworth and Savage (1989) in their ‘Channel-Ratio Model
of Intercultural Communication’. The model is presented in figure 4.3 below.

It builds on classical communication models that differentiate between a sender and
a receiver of a message, who are connected by a communication channel. Surround-
ing the sender and the receiver, depicted in circles, are their respective ‘phenomenal
fields” (p. 236), which are defined by their cultural belonging. The size of the in-
tersection area of the circles represents the degree of overlap between the respective
cultures of the sender and the receiver. The communication channel between them
is separated by a share of explicit and implicit message conveyed by the sender and
a share of apprehended and inferred message on the part of the receiver.?! Thus,
communication situations differ in the level of information conveyed explicitly or

20" Accordingly, novel ideas might stem from institutional distance within a project rather than
from mere geographical distance between the partners (Boschma, 2005a; Phene et al., 2006).

2 Note that Haworth and Savage (1989) use the term ‘implicit’ rather ‘tacit’. These terms are
mostly used interchangeably in the literature (Rolf, 2004)
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Figure 4.3: Channel-Ratio Model of Intercultural Communication (adapted from
Haworth & Savage 1989, p. 236)

implicitly and the degree of apprehension and inference on the side of the receiver.
The lower the overlap of the phenomenal fields, the more likely it is that misunder-
standings will occur.

The model is constructed in a way to guide the applicant in determining the level
of explicit message needed in any specific communication situation: the downward
slope of the ratios between explicit and implicit as well as the upward slope between
apprehended and inferred message and their respective levels at the point of en-
trance into the intersection area determine the amount of explicit message needed
for effective communication. That is, the less the overlap in the sender’s and the
receiver’s phenomenal sphere, the higher the level of explicit information needed
to infer meaning by the receiver. However, the determination of the size of the
intersection area and the optimal level of explication needed is based on subjective
assumptions by the sender. These need not necessarily mirror the objective level
required for effective communication by the receiver.

Mistaken assumptions and hence mismatches in the ratio of the explicit and implicit
content of a message will be amplified when cultures meet in inter-organisational
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co-operation that differ in the degree of explicit/implicit ratios they usually refer to,
designated as either ‘high-context’ or ‘low-context’ cultures (Perlitz, 2004; Hall &
Hall, 1990). In high-context cultures, such as Japanese or Chinese ones, the meaning
of a message depends heavily on the accompanying stimuli, on gestures and sym-
bols. In low-context cultures, of which Germany and the Scandinavian countries are
examples, written or verbal messages fully capture the meaning. Being confronted
with a high-context or low-context partner will determine the remaining tacitness in
a message. Moreover, what can be articulated in some languages cannot be articu-
lated in others (Rolf, 2004). Coupled with the general difficulties in expressing tacit
as well as emerging knowledge, communication difficulties are assumed to amplify.

The discussion so far dismisses general language differences between cultures, which
can add to the difficulties in inter-cultural communication. Despite the fact that
English is a broadly used and accepted business language, the level of English pro-
ficiency and fluency tends to differ between cultures. Thus, misinterpretations and
misunderstandings can occur due to differences in the mastery of a language. This
can be particularly troublesome when emerging knowledge — such as the case in
R&D projects — is core to the communication situation, for which a general code-
book does not yet exist or is not yet widely diffused.

Next to the ability of those involved to share knowledge, institutional distance be-
tween the partners can also exert a negative influence on their motivation to invest
in knowledge sharing. First, institutions serve to stabilise economic and social inter-
action, by offering a set of formal sanctioning mechanisms as well as informal norms
of conduct (Talbot, 2007).22 They shape the inclination toward, opportunities for,
as well as the consequences to be expected from opportunistic behaviour (Zylber-
sztajn, 2006; Williamson, 1991). Thus, shared institutions render predictable the
actions of the partner — particularly when not clearly specified ex ante — as well as
the consequences thereof, which can in turn increase the level of trust in the part-
ner. Crossing institutional, and primarily jurisdictional, boundaries might (a) lead
to difficulties in the enforcement of proprietary rights, and (b) increase the general
insecurity and perception of relational risks through unfamiliarity with conventions
and norms of the partner. Thus, the higher the distance between the partners’
institutional set-ups, the less behavioural expectations will be met, the higher the
insecurity and the higher the risk is perceived to be. This might lead to suspicion
and an overly protective behaviour in respect to knowledge sharing.

22 Talbot (2007, p. 11) refers to this institutionally imprinted behaviour as routinised action,
analogous to the notion of organisational routines introduced by Nelson and Winter (1982).
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Second, research into diversity discusses social categorisation on the basis of diver-
sity traits, such as national culture, as a potential for conflict in groups or teams
(Tajfel, 1982b). Accordingly, similarities and differences resulting from distinct cul-
tural traits can be used as a basis for categorising oneself and others into groups,
with ensuing categorisations into members of one’s in-group versus those of one or
several out-groups (van Knippenberg et al., 2004; Ely & Thomas, 2001). Following
the logic of similarity and belonging (see section 4.2), individuals are assumed to
favour their own in-group over out-groups. This can result in higher affection, trust
and co-operation and thus greater in-group cohesion over out-groups, which, in turn,
can obstruct inter-organisational knowledge sharing (Child & Rodrigues, 1996). One
moderating variable for the strength and influence of social categories is the salience
of differences, as defined by comparative fit, normative fit and cognitive accessibil-
ity (van Knippenberg et al., 2004). Comparative fit describes the discriminatory
power of a given categorisation, i.e., the achieved level of within-group similarity
and between-group differences. Normative fit comprises the extent to which a cat-
egorisation corresponds to an individual’s frame of reference in respect to beliefs,
expectations or stereotypes. Lastly, cognitive accessibility describes the ease with
which the categorisation comes to mind and the readiness of the individual to use the
categorisation. It is suggested that the more salient a trait, the more it contributes
to group building and group thinking that interferes with inter-organisational team
coherence (van Knippenberg et al., 2004; Tajfel, 1982a). National culture as a basis
for social categorisation comes more easily to mind and becomes more salient the
larger the cultural distance between the partners (Stahl et al., 2010; Zhang et al.,
2008). However, it has also been suggested that the influence of social categorisa-
tion depends on its meaning in respect to the task at hand (van Knippenberg et al.,
2004; Ely & Thomas, 2001). The less a given categorisation is related to the task,
the lower its salience and thus excluding power. It can be suggested that other
categorisations, e.g. based on different technical specialties (see section 4.4.5) that
are directly linked to the task, might exert a more powerful criterion for exclusion.

While this argument suggests higher incidences of conflict with increasing distance
between the national cultures of the partners, O’Grady and Lane (1996) as well as
Lavie and Miller (2008) suggest a potential impedance when cultural differences are
below a perceptual threshold. Lavie and Miller assume that ‘as the understanding
of the background of culturally relatively proximate foreign partners is considered
straightforward, the firm may find it unexpectedly challenging to manage alliances
with foreign partners because unwarranted assumptions of isomorphism can prevent
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recognition of critical national differences” (p. 10). In these constellations, critical
differences might be underestimated, a phenomenon known as the ‘psychic distance
paradox’ (O’Grady & Lane, 1996), according to which perceived similarities between
the partners lead them to act on the expectation of similarity and to pay less atten-
tion to latent yet potentially critical institutional differences (Kogut & Singh, 1986).

Opposing the suggested benefits and costs of institutional distance between the
partners argues in favour of an inverted U-shaped relationship between institutional
distance and the outcomes of inter-organisational co-operation. That is, initial lev-
els of institutional distance might be conducive to interactive learning and novelty
generation, yielding a higher inventive potential than mere national co-operation
projects; however, the novelty potential of high levels of institutional distance might
be overshadowed by increasing problems in aligning the ability and the motivation
of the participants to share knowledge. Likewise, Nooteboom (2009), drawing on
his ideas of organisational cognitive focus and effective cognitive distance between
organisations (see section 2.3), suggests the existence of an optimal level of psycho-
logical distance between culturally distant partners for the purpose of innovation,
yielding optimal ‘external economies of cognitive scope’ (p. 131).

Taken together, inter-organisational co-operation between institutionally distant
partners can be valuable in offering resources that are not available at home as
well as external economies of cognitive scope due to a greater variety in views and
capabilities. The expected recontextualisation of knowledge can itself contribute to
novelty generation (see section 3.2). However, at the same time, institutional dis-
tance can be expected to increase the challenges in inter-organisational knowledge
sharing, affecting both the ability and the motivation to share with and take knowl-
edge from the partner. It can be assumed that the greater the ‘cultural noise’ in
communication, the more likely it is that misunderstandings or misinterpretations
will occur. Moreover, when tacit, causally ambiguous and emerging knowledge and
capabilities where cause-effect relationships are poorly understood are at stake,
communication problems may amplify. Furthermore, higher degrees of uncertainty
due to a lower predictability of the partner’s behaviour and a higher perception
of relational risks might urge the partners to an overly protective behaviour, re-
stricting knowledge flows between the partners. This might be reinforced when cul-
tural differences are highly salient and favour group thinking, leading to exclusion
mechanisms that eventually threaten the internal cohesion and functioning of the
inter-organisational team. The discussion of potential distance—effects has further
revealed a direct influence of institutional distance on the ability of partners to share
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and co-create knowledge. Thus, its effect is assumed to be stronger as compared to
the geographic dimension, which has been suggested to be of a more indirect nature.

Small firms in particular might lack the power to shape home country institutions
to their advantage and might be pushed to leverage resources in other institutional
set-ups (Narula, 2003). On the other hand, smaller firms also often lack the means
to enforce their rights, particularly on an international level, and the relative loss
from relational hazards might be heavier for smaller firms. From International Busi-
ness literature it is known that smaller firms tend to avoid high levels of cultural
distance (Johanson & Vahlne, 1990, 1977; Johanson & Wiedersheim, 1975). These
firms rather adopt a step-wise approach successively incurring larger cultural dis-
tance with higher levels of experience in doing international business. On the other
hand, recent years have witnessed the rise of so-called ‘born globals’ These firms
are primarily found in high-technology or science-based industries and display a
high degree of international activity right from or close to their inception, which
at times also includes institutionally distant places and partners (e.g., Gassmann &
Keupp, 2007a,b; Madsen & Servais, 1997; Oviatt & McDougall, 1997; Bloodgood,
1996; Oviatt, 1994).

Empirical Evidence

Whereas geographic distance has received scant attention in empirical studies, in-
stitutional distance, especially national cultural distance, has been more frequently
addressed as a determinant of partnership formation, as well as the success of inter-
organisational co-operation and knowledge sharing more specifically.

A first set of studies provides evidence on the impact of cultural distance on part-
ner selection and the legal form of the inter-organisational venture (e.g., Mayrhofer,
2004; Coenen et al., 2003; Koschatzky, 2001; Steensma et al., 2000). In particu-
lar, existing evidence on inter-organisational co-operation in cross-border regions is
insightful to demonstrate the impact of institutional distance on partnership for-
mation, as well as its inter-relationship with geographical distance. For example,
Koschatzky (2001) reports that the innovation and co-operation behaviour of SMEs
located in a German—French border region differed strongly according to their in-
stitutional background. Despite geographic proximity, he observed low levels of
cross-institutional co-operation. From a German perspective, Koschatzky ascribes
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this finding to (i) problems faced by German firms in understanding the French
institutional structures and in approaching the organisations, particularly an in-
ability to find the right tone, (ii) differences in mentality, (iii) higher bureaucracy
and centralism in France, as well as (iv) a protected market in favour of national
suppliers. Coenen et al. (2003) provide similar results in their investigation into the
patterns of inter-organisational interaction within the @resund biotechnology region.
This region stretches across the national border between Denmark and Sweden
two countries with markedly different innovation systems. Similar to Koschatzky,
Coenen et al. found few collaborative relationships between Danish and Swedish
firms or research institutes. Both findings are indicative of a strong boundary that
institutional distance exerts.

Another line of contributions turns to the effects of cultural distance on the evolu-
tion, performance and longevity of co-operative agreements (e.g., Hennart & Zeng,
2002; Pothukuchi et al., 2002; Barkema & Vermeulen, 1997; Park & Ungson, 1997;
Barkema et al., 1996; Parkhe, 1991, 1993). These studies produce mixed results on
the impact of cultural distance on inter-organisational co-operation. Hennart and
Zeng (2002), for example, find that the longevity of Japanese-US joint ventures is
lower than that of purely Japanese ones. Also Parkhe (1991, 1993) provides evidence
that differences in partner nationality and culture negatively influence the success of
inter-organisational co-operation, particularly the ability to benefit from knowledge
spillovers. Barkema and Vermeulen (1997) examined the influence of differences in
partners’ national cultures on international alliance performance, drawing on Hofst-
ede’s (1980) dimensions of national culture; namely, individualism, power distance,
uncertainty avoidance and masculinity. They found that partner differences in two
of the dimensions — uncertainty avoidance and long-term orientation — had a strong
negative relationship on the survival of the inter-organisational co-operation. By
contrast, Pothukuchi et al. (2002) found in a sample of joint ventures by Indian
firms that national cultural distance had a positive effect on the efficiency, com-
petitiveness and satisfaction with the joint venture. They also based their measure
of national cultural distance on the indicators provided by Hofstede. Likewise, in-
vestigating joint venture dissolution, Park and Ungson (1997) observed no negative
impact of cultural distance. They reported that cross-border joint ventures with
partners from culturally distant countries tended to last longer than those that in-
cluded only national partners. In particular, US—Japanese joint ventures were less
likely to dissolve than joint ventures between US firms.
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There are comparatively few empirical studies addressing the impact of cultural
distance on inter-organisational knowledge sharing (e.g., Pak et al., 2009; van Wijk
et al., 2008; Lane et al., 2001; Simonin, 1999; Mowery et al., 1996). Mowery et al.
(1996) found that there are higher levels of knowledge transfer in alliances of cul-
turally similar compared to culturally distant partners. Similarly, Lane et al. (2001)
established a positive relationship between cultural compatibility, as measured by
perceived cultural misunderstandings and cultural differences, of international joint
venture partners and the amount of learning from the partner. Also Pak et al. (2009)
recently confirmed that cultural differences have a negative effect on cross-border
learning within international joint ventures. Interesting results have also been re-
vealed by Simonin (1999). In a sample of strategic alliances of US-based large and
medium-sized firms, he found that cultural distance was a strong predictor of knowl-
edge ambiguity, which in turn determined the difficulties in inter-organisational
knowledge transfer. Thus, cultural differences can be assumed to amplify the prob-
lems of knowledge ambiguity, particularly in an inherent ambiguous process such
as novelty generation. In a recent meta-analysis summarising current empirical evi-
dence on antecedents and consequences of inter- and intra-organisational knowledge
transfer, van Wijk et al. (2008) stated that overall evidence suggested that, as or-
ganisations are more culturally distant from each other, the amount of knowledge
transferred between them decreases.

Moreover, Zhang et al. (2008) investigated the impact of in-group/out-group cat-
egorisations as defined by national cultural background and shared previous work
experience on knowledge sharing. In a lab experiment including US and Chinese
participants, they first found that US participants were generally more willing to
share professional knowledge with others (in- as well as out-groups) than Chinese
participants. Second, both US as well as Chinese participants were more likely to
share professional information with members from the same in-group, including both
shared cultural background and shared work experience, than with members from
out-groups. However, the cultural belonging had less differentiating power compared
to shared work experience. Thus, shared work experience can be interpreted as a
moderator of the exclusionary effects of cultural social categorisation.

Recently, Stahl et al. (2010) published a meta-analysis summarising existing evi-
dence on the impact of cultural diversity in teams. They found that cultural diver-
sity fuels both creativity and conflict. Moreover, social integration within the team
suffered from cultural diversity. However, Stahl et al. identified no significant effect
of cultural diversity on the effectiveness of communication. By contrast, they dis-
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covered a higher level of satisfaction and motivation in culturally diverse teams. The
net balance of these differentiated effects on the overall performance of the teams
was not clear. These results are mirrored in recent qualitative studies of culturally
diverse teams, which primarily point to heightened incidences of conflict in these
teams (e.g., Bouncken & Winkler, 2010; Képpel, 2007).

Taken together, the empirical evidence so far points to the difficulties involved
in sharing knowledge across institutional distance, while the potential benefits of
cultural diversity have either received less attention or been based on verbal ex-
pressions from interviews, where the impression was gained that the potential for
conflict somewhat outweighs the benefits.?

4.4.3 Organisational Distance
Definition and characterisation

The definition of organisational distance likewise broaches the ‘rules of the game’
(see section 4.4.2), although on an organisational as compared to the national or
subnational level of institutional distance. Specifically, organisational proximity is
defined as

‘the extent to which organisations have adopted ‘similar mental
maps, organisational routines, corporate culture, and management
style” (Wuyts et al., 2005, p. 291).24

2 What must be acknowledged in this summary of empirical evidence is the fact that few
of the studies, with the notable exception of the contributions by Bouncken and Winkler
(2010) and Koéppel (2007), have adopted the perspective of German firms. They mostly
focus on US firms and recently increasingly on Indian (Pothukuchi et al., 2002) and Chinese
(Dong & Glaister, 2007) ones. According to Hofstede’s classification, Germany upholds a
middle position, which supports interactions with different foreign cultures (Wagner, 1998).
Accordingly, the results in regard to the effects of institutional distance might differ. More-
over, they mostly investigated into international joint ventures or alliances which differ in
central characteristics, particularly in respect to duration, from inter-organisational projects
(Knoben & Gossling, 2009).

The logic underpinning organisational distance deviates here from Boschma’s (2005a) ini-
tial interpretation of organisational proximity as ‘the extent to which relations are shared
in an organisational arrangement, either within or between organisations’ (p. 65). For
him, organisational proximity ranges from autonomy in loosely coupled organisations to

24
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Organisational distance as the inverse of organisational proximity describes the ex-
tent of dissimilarity in mental maps, organisational routines, corporate culture and
management style.

According to the definition, the most fundamental level of dissimilarity between
two organisations is found within their characteristic ‘mental maps’ which relates
to the notion of organisational ‘cognitive focus’ (Nooteboom, 2009, see section 2.3).
Shared mental maps or cognitive foci shape the ‘deep-level cognitive structures’ as
proposed by Nooteboom (2009) that define the most elementary self-perception of
an organisation; its basic visions, goals, logics, principles and convictions. These
lead to shared perceptions of its members in regard to the business the organisation
operates in as well as its core mission and competencies. This basic self-perception
is mirrored in the organisation’s culture, understood as ‘a common set of rules,
a shared way of thinking and ethical behavioural code, together with the beliefs,
experiences, precedents and procedures that provide values and build up method
and context as well as the language for the organisational activities” (Morroni, 2006,
p. 141). According to Morroni, organisational culture functions as a behavioural
guide, which facilitates co-ordination, helps to communicate by providing a common
language, creates a feeling of belonging, enhances mutual trust through appropriate
expectations on the behaviour of the members of the organisation, maintains cohe-
sion, operates as a motivator and represents a tool to control individual behaviours.

The two remaining elements that characterise organisational distance relate to what
Nooteboom (2009) calls ‘surface regulations’?® An organisation’s management style
is manifest in its structure, its hierarchical set-up, as well as its patterns and lines
of communication and authority. Lastly, organisational routines are addressed in
the definition. The notion of organisational routines was forwarded by Nelson and
Winter (1982). For them, a routine ‘may refer to repetitive pattern of activity in an

entire organisation, to an individual skill, or, as an adjective, to the smooth unevent-

hierarchical control in intra-firm networks. As this thesis focuses on inter-organisational
co-operation, an alternative interpretation as forwarded by Broekel and Boschma (2009) in
a later contribution is adopted, where the authors define organisational proximity as the
degree to which organisations ‘have similar routines and incentive mechanisms’ (p. 5).

% When depicting deep-level structures as the genotype of an organisation, these surface
regulations correspond to the phenotype, i.e., the expressed form of an organisation’s fun-
damental characteristics. However, it is questionable as to whether routines are surface
regulations, as these are currently perceived as the central carriers of knowledge within a
firm that safeguard continuity even when individual people leave the organisation (Nelson
& Winter, 1982).
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ful effectiveness of such an organisational or individual performance’ (p. 97). Thus,
routines are patterns of actions or interactions that are characteristic and essential
for the functioning of an organisation. They represent the * “locus” of operational
knowledge in an organisation’ (p. 104) and have often stepped back into ‘subsidiary
awareness’ (p. 78) of its members. That is, the performers of a routine are often
not consciously aware of its existence or its components which often constitute col-
lective patterns of actions as found in communities of practice (Amin & Roberts,
2008; Amin & Cohendet, 2004; Gherardi & Nicolini, 2002; Brown & Duguid, 1991;
Lave & Wenger, 1991; Wenger, 1998, see section 3.2).

Together, these elements are key constituents of a firm; they shape its charac-
teristics and actions, define its boundary and distinguish its identity from other
organisations. What distinguishes the organisational dimension from the former di-
mensions is that the points of reference are the individual organisations involved in
the co-operation project. Hence, organisational distance is defined at the meso, or
collective organisational, level.

Expected Impact on Inter-Organisational Co-operation in R&D

To leverage external resources, knowledge and capabilities that are tied to other or-
ganisations, firms need to reach beyond their organisational boundaries. Particularly
in regard to the generation of novelty, the combination of resources and capabilities
across organisations seems an important lever to yield a requisite level of variety that
is supportive to realise new combinations. In this vein, Nooteboom (2009) suggests
that new impetus and ‘external cognitive scope’ (p. 131) from inter-organisational
co-operation are conducive to invention and innovation and serve to re-calibrate and
adapt an organisation’s trajectory.

The crux is, however, that, while inter-organisational co-operation is seen as a valu-
able means to leverage and combine distinct resources, particularly knowledge, the
key organisational advantage is currently seen as resting upon an organisation’s
capacity to effectively and efficiently share and create knowledge and to exclude
others from its use (Grant, 1996; Kogut & Zander, 1992). A shared mental map,
organisational culture, management style and organisational routines together cre-
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ate the basis for effective and efficient knowledge sharing within an organisation.2
They raise tacitness, causal ambiguity and social complexity of a firm’s competitive
advantage that constitute central exclusion mechanisms protecting the firm from
external imitation. It follows that this organisational advantage likewise presents
a central barrier in deliberate processes of knowledge sharing with external partners.

Thus, considering the ability to share knowledge between the partners, Wuyts
et al. (2005) suggest that different mental models create different ‘visions of the
world” (p. 292) which impede mutual understanding. Similarly, Tushman (1977)
addresses communication problems across organisational boundaries due to indi-
vidually and collectively generated knowledge, language and codes. He suggests
that ‘these inherent conceptual and linguistic differences act as a communication
impedance or as a communication boundary hindering the free flow of informa-
tion. The greater the differentiation, the greater the communication impedance’
(p. 591). It has further been suggested that inconsistencies between the partners’
‘normal ways of “doing business” * (Cummings, 2003, p. 20) can significantly affect
knowledge-sharing processes and outcomes. Cummings cites Gersick and Hackman
(1990), who found that group interaction unfolds more easily and instantaneously in
a well co-ordinated form if (a) group members’ scripts are similar to one another’s
and (b) members’ definition of the situation are similar. Scripts are defined as ‘a
structure that describes appropriate sequences of events in a particular context, ... a
predetermined, stereotyped sequence of actions that defines a well-known situation’
(Schank & Abelson 1977, p. 41, taken from Nelson & Winter 1982, p. 79). They
prescribe appropriate responses to stimuli and thus support the co-ordination and
integration of activities and capabilities. This assertion is backed by Rocco et al.
(2000), who observe that different sites within one multinational firm experienced
significant communication problems due to different styles in communication pro-
tocols and documentation that inhibited the smooth exchange, interpretation and
internalisation of data. In regard to inter-organisational co-operation, Lane and Lu-
batkin (1998) assume that knowledge sharing is essentially supported if the partners
resort to similar knowledge-processing systems. Otherwise, problems at the organi-
sational interfaces are expected.

%6 Kogut and Zander (1992) suggest that organisations possess ‘a set of higher-order organizing
principles [that] act as mechanisms by which to codify technologies into a language accessible
to a wider circle of individuals’ (p. 389).
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Correspondingly, the communication model developed by Haworth and Savage (1989),
that has been introduced in section 4.4.2, can also be applied to derive insights
into the impact of organisational distance on inter-organisational communication.
This time, the different organisational characteristics, as defined by the respective
organisational mental maps, cultures, management styles and routines, shape the
‘phenomenal fields’ of the sender and the receiver of a message. The greater the
overlap in the organisational phenomenal fields, the easier communication across
organisational boundaries is considered to be. Thus, the conclusion can be drawn
that organisational distance, analogous to institutional distance, is a direct predictor
of the ability of the partners to share, integrate and combine each other’s knowledge.

The analogy to institutional distance can be continued: it has been suggested in the
previous section that national cultures differ in their general explicit/implicit ratios
used in communication as well as their preparedness to share knowledge. Similarly,
it has been reported that firms differ in their styles and mentalities toward knowl-
edge sharing. There are significant differences reported in the way that organisations
manage their knowledge, from a laissez-faire approach where knowledge is primarily
stored in the heads of employees to highly sophisticated storage and retrieval sys-
tems backed by electronic solutions where knowledge is constantly expressed and
codified (Leidner et al. 2008, Nooteboom 2004).2” Knowledge stored in manuals is
much more easily processed and handed over to external partners. Also in regard to
mentalities toward knowledge sharing, differences have been reported ranging from
more egocentric to more open communication styles. This has been further linked
to the prevailing reward structure of the firm favouring either individual or group
achievements (Zhang et al., 2008). It has been observed that in situations where

27 Particularly within SMEs, hierarchical and operational structures are often said to be
less pronounced, as a threshold level of employees to incorporate a sophisticated division
of labour is not reached (Arnold & Thuriaux, 1997). Consequently, co-ordination and
communication tends to be rather informal and personal. Moreover, Nooteboom (2004b,
1999) surmises that small organisations are characterised by a less systematic knowledge-
management process, with large parts of knowledge carried by central employees, and
thus highly tacit. Nooteboom (2009) explains that ‘a difference in culture between
large and small firms lies in the fact that with a more extensive division of labour, with
co-ordination between greater numbers of people across possibly distance organisational
units, knowledge and rules need to be codified to a greater extent than in small firms,
where co-ordination can take place by direct supervision’ (p. 115). This can eventually
hamper the knowledge-sharing process when small firms for which these characteristics
apply are involved in inter-organisational co-operation.
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group achievements are incentivised and rewarded, employees adopt a more open
approach toward knowledge sharing. Furthermore, they are accustomed to team
work that in turn supports the functioning of inter-organisational teams. Similarly,
Easterby-Smith et al. (2008¢) suggest that the hierarchical structure of a firm seems
to affect both intra- and inter-firm information flows. The more distant the co-
operation partners are in their structure, operations, culture and communication
styles, the less they will be prepared for inter-organisational knowledge sharing.

These frictions are thought to emit on the motivation of the partners to share
knowledge. In particular trust, social identity and interest have been identified as
central motivational drivers to knowledge sharing (section 3.3). Likewise, the lit-
erature on co-operation stresses soft factors such as similarities in organisational
culture or similar social identities as factors that are conducive to trust building
(Borgatti et al., 2009; van den Hooft & Schipper, 2009; Child et al., 2005; Child
& Rodrigues, 1996). In the previous discussion, comparable scripts were suggested
to trigger comparable responses to stimuli that supports knowledge sharing and in
parallel renders the behaviour of the partner more predictable. Thus, in a situation
of not fully specifiable contracts as characteristic for R&D, similar cognitive frames,
or scripts, may lead to comparable reactions to unforeseen circumstances that are
anticipated and comprehended by the partner. This again increases trust in the
partner and the commitment to the co-operation.

Moreover, the notion of social categorisation has been introduced in section 4.4.2.
It has been suggested that on the basis of perceived differences, groups tend to be
created, differentiating between ‘us’ (in-group) and ‘other’ (out-group). It is partic-
ularly the salience of these distinctive features in terms of comparative fit, normative
fit and cognitive accessibility that defines the discriminatory power and thus also
the power of attraction of a specific grouping. Groupings based on the organisa-
tional belonging are evident; even more when they are pre-established, such as the
categorisation into firm versus university as well as small firm versus large firm. The
more easily these groupings come to mind, the higher the expected effects thereof,
such as a lack of cohesion, dislike or foreclosure.

Further, van Knippenberg et al. (2004) suggest that social categorisation matters
particularly when it is fueled by a perceived threat from the other. This is most
markedly expressed in the discussion about the ‘not invented here syndrome’ (NIH)
(Chesbrough, 2006; Katz & Allen, 1982). This syndrome describes the ‘internal
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resistance to external innovations and technologies’ (Chesbrough, 2006, p. 23).
Chesbrough (2006) continues to oppose this phenomenon to a ‘not sold here’ (p.
32) syndrome, describing a limited willingness of organisational members to make
their own knowledge accessible to people outside the organisation. Both types of
resistance can affect the motivation to uptake and disseminate knowledge between
the partners, and hence effective and efficient knowledge sharing. As these differ-
ences are closer related to the task as compared to institutional distance, it can be
suggested that they exert a stronger discriminating effect than classifications based
on institutional affiliation.

Taken together, high levels of organisational distance can impede knowledge sharing
in inter-organisational co-operation projects in various ways. Both ‘deep-level cog-
nitive structure” and ‘surface regulation’ provide the basis for effective and efficient
knowledge sharing within organisations. However, in inter-organisational knowledge
sharing, a lack of shared basic logics can lead to deviant behaviour and expecta-
tions in regard to the goals of the co-operation project, mutual contributions, roles
and procedures. Moreover, organisations differ in their openness toward knowledge
sharing and their general knowledge-sharing practices, as well as their codes and
meanings that underpin communication, which tend to be deeply anchored in or-
ganisational routines or communities of practice. Incompatible routines or scripts
can also hamper inter-organisational knowledge sharing. In addition, increasing
levels of organisational distance can lead to a lack of shared identity and trust,
which in turn advocates group thinking and the non-acceptance of outside knowl-
edge (NIH) or the resistance to sharing knowledge with outsiders (NSH). Together,
this suggests a rather negative effect of organisational distance in regard to both,
knowledge-sharing ability as well as motivation.

Empirical Evidence

Although less research exists on the influence of organisational compared to insti-
tutional differences, the current literature provides some evidence on the impact
of organisational distance, particularly differences in organisational culture, on the
formation as well as success of inter-organisational co-operation.

Social network studies stress that firms tend to display a ‘preferential attachment’,
i.e., a preference for or attraction toward organisations that are similar along socially
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significant dimensions (Borgatti et al., 2009; Lamburgey et al., 2008; Podolny, 2001;
Darr & Kurtzberg, 2000; Podolny, 1994; Gulati & Gargiulo, 1999). Kim and Higgins
(2007) forward evidence on the influence that homophily exerts on partner selection,
such that firms occupying similar positions in their market’s social structure inherit
similar obligations and expectations that draw them toward each other. Investigat-
ing the role of organisational distance for alliance formation in the ICT industry,
Wuyts et al. (2005) found an inverted U-shaped relationship between organisational
distance and the likelihood of any two organisations forming an alliance. This sug-
gests that a certain level of organisational distance is sought in inter-organisational
co-operation, particularly in regard to the realisation of strategic goals, which was
the prime focus of their study.

In regard to the effects of organisational distance within the co-operation, par-
ticularly on knowledge sharing and learning, Lane and Lubatkin (1998) showed
in a sample of co-operative agreements between pharmaceutical and biotechnology
firms that similar organisational structures for assimilating new knowledge, which
they proxied via the degree of formalisation and decision centralisation, can sup-
port inter-organisational learning between the partners. However, the significant
levels and effect sizes for this factor were rather weak. Simonin (1999) finds that
organisational distance in terms of differing business practices, operational mecha-
nisms, organisational culture and management styles, contribute to a higher degree
of perceived knowledge ambiguity within alliances. Knowledge ambiguity is in turn
negatively related to knowledge transfer. Ermisch (2007) probes the correlation be-
tween organisational differences in various dimensions and co-operation success and
corroborates the importance of partner similarity for successful co-operation.

There are also a number of studies that investigate the role of different organi-
sational cultures — particularly in relation to national culture — for the success of
inter-organisational co-operation (e.g., Pothukuchi et al., 2002; Inkpen, 1998; Park
& Ungson, 1997). These studies mostly agree that comparable organisational cul-
tures between the partners are an important prerequisite for successful co-operation,
and are even more decisive than compatible national cultures. In their study of in-
ternational joint ventures from the perspective of Indian firms, Pothukuchi et al.
(2002) provide detailed analysis of the perceived effects of organisational distance in
regard to different performance measures. They base their measure of organisational
cultural distance on a composite indicator, aggregating the perceptual evaluation of
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firms in regard to six different indicators.?® From this, they find that organisational
cultural distance has a negative effect on all three performance measures of efficiency,
competitiveness and satisfaction with the joint venture. Particular negative effects
are found in regard to satisfaction, followed by competitiveness. They conclude that
organisational cultural differences primarily exert a negative psychological effect on
the employees. In contrast, they established a positive effect of national cultural
distance in all performance dimensions (see section 4.4.2). Also Park and Ungson
(1997), in their investigation of success factors of international joint ventures, con-
clude that differences in organisational culture can lead to friction between the firms,
whereas national cultural distance can be conducive to the longevity of co-operation.
They observe that differences in organisational culture eventually lead to the dis-
solution of joint ventures as partners are forced to divert attention and energy to
developing interaction routines aimed at overcoming these differences. Also Inkpen
(1998) establishes the variable ‘alignment of managerial culture between the part-
ners as an important precondition for learning to take place in alliances.

Another area of investigation that provides insights into the effects of organisa-
tional differences is research on the the multinational firm where knowledge, capa-
bilities and practices are transferred from one site to another. For example, van den
Hooff and Schipper (2009) empirically demonstrate how social identity among actors
within firms supports knowledge sharing. Rocco et al. (2000), as cited above, also
observed that different sites within one multinational firm experienced communica-
tion problems due to different operating styles that inhibited the smooth exchange,
interpretation and internalisation of data. It can be concluded that similar problems
occur when two separate organisations engage in co-operation.

Overall, the existing evidences suggests that organisational proximity between the
partners supports knowledge sharing, contributes to mutual satisfaction and in-
creases the effectiveness and the survival of inter-organisational co-operation, whereas
distance tends to have a negative impact.

28 The indicators used by Pothukuchi et al. (2002) are: the firms’ orientation in regard to
process versus result; employee versus job; parochial versus professional; open versus closed;
loose versus tight control and normative versus pragmative.
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4.4.4 Strategic Distance

Definition and Characterisation

Strategic distance is defined here as

The (actual or perceived) absence of a direct or indirect tie to a
current or potential future competitor.

It has been witnessed recently that competitors in the market place simultaneously
collaborate on the generation and development of new knowledge, products or tech-
nologies (Loebbecke et al., 1999; Brandenburger & Nalebuff, 1996). To capture this
ambivalence, Brandenburger and Nalebuff (1996) coined the term ‘co-opetion’; a
hybrid construct of ‘competition” and ‘co-operation’.

As stressed in the definition, competitive links between the partners can already
exist at the time the co-operation is formed; they can also arise as a result of
the co-operation project. In this case, a future state of rivalry might result from
the sharing and co-development of knowledge and competences, accompanied by a
convergence in the knowledge and capabilities of the partner organisations. Further-
more, in times of increasingly dense networks, strategic or competitive proximity is
not only founded upon a direct link to a competitor, but can also be found at the
second or third degree in the form of an indirect tie to a (current or future) com-
petitor (Nooteboom, 2009). In this case, the co-operation partner also engages in
co-operative projects with (potential) competitors of the focal firm. As co-operation
is a mutual process, the latter risk can also apply for the focal firm having ties to
competitors of the partner (Nooteboom, 1999).

Similar to the organisational dimension, the strategic dimension is positioned on
a meso or collective level of the respective organisations.

Expected Impact on Inter-Organisational Co-operation in R&D

In recent years, a number of cases have been reported where competitors also collab-
orate in the generation of new or enhanced knowledge, products, processes or services
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(Loebbecke et al., 1999; Brandenburger & Nalebuff, 1996). However, sharing strate-
gic knowledge with rivals fundamentally contradicts basic competitive rationales:
competition is essentially about being comparatively better than competitors. It
follows that the net contribution of the co-operation should contribute to an in-
crease in the focal firm’s knowledge and capability base and not to the partner’s.
Analogously, Cohen and Levinthal (1990) state that ‘knowledge is assumed to be
useful to the firm in that increments to a firm’s own knowledge increase the firm’s
profits while increments to rivals’ knowledge diminish them’ (p. 141). This ambiva-
lence in the roles of the partners vis-a-vis each other in a co-opetitive relationship
can create tensions that affect the course and outcomes of an inter-organisational co-
operation project. Thus, primarily motivational issues to share knowledge within
the co-operation project are addressed in this dimension.

On the one hand, it has been suggested that learning is even greater in constel-
lations of strategic proximity than in non-competitive co-operative relationships as
the aspirations to achieve results as well as the pressure and tension to learn from
the other and reap benefits from the co-operation project rise (Luo, 2007; Child
et al., 2005; Quintana-Garcia & Benavides-Velasco, 2004; Baum et al., 2000).

On the other hand, this pressure and tension can result in motivational and be-
havioural imbalances. The main risks in constellations of current or future rivalry
within inter-organisational co-operation is that the partner ‘out-learns’ (Hamel,
1991, p. 84) the focal firm; this can lead to a redistribution of knowledge and
profits (Hamel, 1991). Hence, co-operation can culminate in a ‘learning race’ where
the partners try to extract as much knowledge as possible from the partner while
simultaneously revealing as little as possible of their own knowledge and capabili-
ties (Easterby-Smith et al., 2008¢; Brossard & Vicente, 2007; Narula & Santangelo,
2007; Lubatkin et al., 2001; Baum et al., 2000; Oxley & Sampson, 2004; Khanna
et al., 1998). In addition, as co-operation requires an opening of the organisation
toward the partner, the partner may also gain access to detailed information about
other business areas, on-going or planned projects or other partners, suppliers and
customers. This might be a surplus gain next to the direct achievements within
the co-operation that can constitute an important threat in a competitive situation
(Specht et al., 2002). Thus, Dyer and Singh (1998) assume that ‘the willingness
of firms to combine complementary strategic resources may also hinge upon cred-
ible assurances that the trading partner will not attempt to duplicate those same
resources, thereby becoming a future competitor’ (p. 670). However, it can be
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suggested that as the gains from opportunistic behaviour are greater, the incen-
tive to refrain from acting opportunistically is lower. Therefore, it can be expected
that trust, particularly behavioural trust, suffers from increasing levels of strategic
proximity (Larsson et al. 1994). Consequently, Lubatkin et al. (2001) hold that
‘a collaborative learning environment can quickly turn into knowledge predation
through withholding, or misrepresentation of information and distrust between the
partners’ (p. 1359).

Moreover, with invention and innovation becoming increasingly open processes in-
volving a multiplicity of external actors, the risk increases that confidential infor-
mation leaks unintentionally to third parties who might be or become competitors
of the focal firm. Both constellations — direct or indirect competitive threats — can
lead to knowledge withholding, misrepresentations or distrust.

This knowledge-sharing dilemma has been systematically analysed and formalised
by Schrader (1990) in a game-theoretic model of information transfer decisions be-
tween organisations (figure 4.4). In his version of the ‘prisoner’s dilemma’, Schrader
analyses a situation with two organisations which each holds a piece of information
valuable to the other. Both pieces of information are of the same base value r. The
exclusive possession of the information yields an extra value of Ar. Its sharing would
then lead to a loss of Ar. The combination of the two pieces of information through
an exchange of information between the partners could lead to an extra surplus of
double the value (2r), under the condition that 2r > r+Ar. The crux is that if one
party does not transfer, the other loses his value of the exclusive possession of the
information without being refunded, leaving him at the base value r, while the other
party gains double the value plus the value of the exclusive possession of his initial
stock of information (2r+Ar). Not knowing which strategy the partner is going to
choose, whether he reveals his information or not, the dominant strategy for both
partners would be not to transfer information. However, considerable synergies be-
tween the parties would be lost.

This presentation of the classical prisoner’s dilemma explains simultaneously why
rivals have an incentive to co-operate, as well as what might hold them back from
being the prime mover in revealing sensitive information to the other.

It is known from experiment that multi-period games reduce the probability of
defection due to expectations of future interaction (Axelrod, 1984). Thus, when ac-
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Figure 4.4: Inter-organisational Information Transfer Dilemma (adapted from
Schrader 1990, p. 27)

tors are likely to repeatedly engage in interactions, the future will cast a shadow over
the present, and the partners are likely to base the co-operation on reciprocity. Also
Schrader concludes that information transfer only takes place based on a long-term
perspective and high levels of trust between the partners. However, co-operation
projects are typically of a limited duration. According to the model, the resultant
response would then be not to share any knowledge with the partner. Yet the model
also neglects other, primarily relational, factors that inhibit defection, such as trust,
affection, personality or potential reputation losses in the wider business or research
community (Gulati, 1995a,b, see section 4.4.6).

Moreover, the two alternatives — ‘actor transfers information’ and ‘actor does not
transfer information” — are only two extreme positions. In knowledge-sharing pro-
cesses, there are various possibilities situated in between the two extremes, such as
the possibility to cautiously reveal some parts of information while holding back or
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distorting others, or else explicitly delineating the object of co-operation contractu-
ally. This might not be recognised by the partner, but could affect the efficiency and
effectiveness of knowledge sharing (Lubatkin et al., 2001; Loebbecke et al., 1999).
Together, this suggests a protective and selective information policy on the part of
the partners, whereby the partners are particularly concerned about keeping impor-
tant knowledge tacit (Child et al., 2005).

It can be assumed that, depending on the degree of strategic distance and the
perception a firm has of the relational risks, its degree of protectiveness will vary,
potentially impeding an open information transfer. As Loebbecke et al. (1999) stress,
the nature of co-opetition raises the issue of ‘what to share with whom, when, and
under what conditions paramount in a firm’s effort to achieve sustainable competi-
tive advantage’ (p. 218). In this sense, Loebbecke et al. (1999) call for a conscious
management and regulation of knowledge-sharing processes. It appears reasonable
that ‘firms that perceive themselves to be engaging in a learning race will probably
behave differently in the process of transferring or acquiring knowledge than firms
that do not. (Easterby-Smith et al., 2008¢, p. 682). Thus, in situations of current
or potential future competition, the partners will be reluctant (or are even advised
not) to disclose too much information. Consequently, this can lead to increased
disparities between information needs and information offers and inefficiencies in
knowledge sharing within the co-operation project. Any attempts to guard and
selectively share knowledge can harm the efficiency and effectiveness of knowledge
sharing in a co-operative project. This dilemma is also summarised by Oxley &
Sampson (2004), who state that ‘participants in research and development alliances
face a difficult challenge: how to maintain sufficiently open knowledge exchange to
achieve alliance objectives while controlling knowledge flows to avoid unintended
leakage of valuable technology. (p. 723).

It has been argued that the firms might be eager to learn from each other, but
reluctant to disclose their own information. However, it might also be the case that
those involved in the co-operation might be reluctant to learn from a competitor.
Hence, the receptivity for the knowledge and specific capabilities of the partner -
not just the willingness to share knowledge - might likewise suffer. This corresponds
to the motivational drawbacks of the ‘not invented here’ and the ‘not sold here’
syndromes as outlined in section 5.3.3. Similarly, Lubatkin et al. (2001) assume
that most actors will initially hold a higher psychological bond to their own organ-
isation’s goals, values and organisational style than to the alliance. On the other
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hand, it has been evidenced that researchers often pursue their visions with those
who support their ideas independent of organisational identity or rivalry. Hence,
competitive threats are often valued less and are only anticipated if initial trust and
expected reciprocity have obviously been violated by the partner (Schrader, 1991)

Taken together, the need to open up the organisation to another one is thought to be
problematic in constellations of strategic proximity between the partners. Although
the inducement to learn and reap benefits from the co-operation project might be
high, the team members will face a tension between openness to the partner and
the need to protect key knowledge. The risk of being out-learned can lead to an
imbalance in the knowledge sharing process. Each firm might be highly motivated
to access and uptake the knowledge of the other, but less motivated to share own
knowledge. In a competitive relationship, the threshold level for defection might be
lower, and as a response, the levels of distrust and protective behaviour higher. This
can be particularly notorious in R&D, as inter-organisational co-operation in R&D
is based on incomplete contracts in which contributions and outputs, as well as the
rights to use the output, may not be well specifiable (Baum et al., 2000).

This discussion showed that strategic distance differs from the other dimensions
of distance as the direction of the effect is inverted, where ‘less distance’ is not
necessarily better and ‘more distance’ not necessarily harmful.

Empirical Evidence

Using his game-theoretic model, Schrader (1991) investigated the impact of strategic
proximity in informal information exchanges between firms. In a sample of US firms
from the specialty steel and mini mill industry, he confirmed that the likelihood of
information transfer significantly decreases if the firms are direct competitors. Yet,
it rose again when the information did not relate to any highly competitive domains.
In addition, Schrader provided evidence on potential indirect threats of information
diffusion to competitors. However, in a series of interviews, he also experienced the
existence of an informal rule that ‘information that one firm receives from another
firm should not be given to a third firm’ (p. 156).

Turning to co-opetitive relationships, the effect of competitors having to share
knowledge in inter-organisational co-operation is rare (Quintana-Garcfa & Benavi-
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des-Velasco, 2004; Baum et al., 2000). In a sample of co-operative agreements of
European biotechnology firms, Quintana-Garcia & Benavides-Velasco (2004) found
support for their hypothesis that co-opetitive relationships may increase the capac-
ity of firms to innovate. That is, co-operation with direct competitors contributed
positively to the firms’ subsequent diversification in terms of the development of new
product lines as well as their technological diversity. Baum et al. (2000) analysed the
effects of the characteristics of Canadian start-up biotechnology firms’ networks on
their early success. Defining rivalry as having a high overlap in the partners’ market
domains, they found support for the hypothesis that a start-up’s initial performance
is weakened by alliances with potential rivals at the time of their foundation. In this
case, the firms exhibited significantly slower rates of patenting and revenue growth,
as well as growth in R&D spending. They concluded that ‘rivalries are fiercest and
most damaging in collaborations among potential rivals” (p. 271).

Addressing the risk of indirect knowledge spillovers to competitors through a shared
supply network, Dyer and Hatch (2006) proved from the example of Toyota that the
benefits of sharing knowledge with the supplier network largely outweigh the even-
tual costs of indirect knowledge diffusion. They observed barriers in the transfer
of inter-organisational routines to other partner constellations, inhibiting indirect
knowledge drain. However, Dyer and Hatch investigated a very complex setting,
including a whole network of suppliers, sharing bundles of inter-organisational rou-
tines over a long period of time.

Other studies on success factors for inter- as well as intra-organisational co-operation
and knowledge sharing included the variable ‘partner protectiveness’ into their mod-
els. Although the link between co-opetition and protectiveness of the partner is up
for discussion, these studies provide interesting results. Nielsen (2007) found in a
sample of international strategic alliances that high perceptions of the partner’s pro-
tectiveness had a significantly negative effect on the relationship between the part-
ners, the alliance’s financial performance, as well as the amount of learning derived
from it. Simonin (1999) investigated the determinants and impact of ambiguity in
the process of knowledge sharing in strategic alliances from different sectors. While
ambiguity of knowledge is related negatively to the degree of knowledge transfer,
the perceived level of partner protectiveness was no significant predictor of knowl-
edge ambiguity. Investigating the impact of organisational culture on knowledge
sharing within firms, van den Hooff and Schipper (2009) provided evidence that
a cultural environment marked by competitiveness will impede knowledge sharing.
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Likewise, Husted and Michaelova (2002) investigated firms’ internal hostilities to-
ward knowledge sharing. One reason for not being willing to share knowledge with
other organisational members was through fear of a potential loss in value, bargain-
ing power, and protection of (individual) competitive advantage. These concerns
can also be expected in inter-organisational settings of knowledge sharing.

Finally, Chesbrough (2006) described a case where too much openness vis-a-vis the
partner led to the eventual failure of a start-up firm. In the outlined case, a small
technology-based firm exposed its new technology to a potential partner who was at
that time envisaged as a potential customer of the resulting product. However, the
established firm, a large incumbent firm, managed to out-learn the focal firm and
established its own rival line of products, successively squeezing the initial inventor
out of the business.

Taken together, empirical studies on the role of rivalry within co-operation are rare.
Those that have addressed the effects of co-opetition, or the impact of protectiveness
in co-operation as a potential consequence of co-opetition, provided mixed results
in regard to the effect of rivalry within a co-operative relationship.

4.4.5 Technological Distance

Definition and Characterisation

Following Boschma (2005), technological proximity? is understood as

‘... people sharing the same knowledge base and expertise’ (p. 63).

2 Boschma (2005a) uses the term ‘cognitive proximity’ in reference to Nooteboom (2000,
see section 2.3). However, Nooteboom generally adopts a broad understanding of cogni-
tion, ‘going beyond rational inference, know-what and know-how, to include perception,
interpretation, value judgments, morality, emotions and feelings’ (Nooteboom, 2009, p. 1).
However, in his empirical studies, Nooteboom often reduces the scope of cognitive distance
to ‘technological cognitive distance’ (Wuyts et al. 2005, p. 282; Nooteboom et al. 2006, p.
5). This narrow understanding is also what Boschma (2005a) refers to with the expression
‘cognitive distance’. The narrower concept of technological distance is used here to refer to
differences in scientific knowledge and technical skills between the partners.
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Technological distance is then a construct of how much the knowledge bases and
bodies of expertise differ between the partners. In regard to collaborative R&D, the
overlap comprises mainly the domains of scientific knowledge and technical skills of
the partners.

Lane and Lubatkin (1998) offer an important amendment to the discussion of
knowledge base relatedness by distinguishing ‘basic knowledge’ from ‘specialized
knowledge’ (p. 464). Basic knowledge refers to a most general understanding of the
contents, cause—and—effect relationships, traditions and techniques upon which a sci-
entific discipline is based. According to the taxonomy of knowledge types proposed
by Johnson et al. (2002) that was introduced in section 1.5, basic knowledge cor-
responds to ‘know-what” and ‘know-why’; i.e., knowledge about facts or knowledge
about principles and laws of nature. Specialised knowledge by contrast includes the
tacit competencies and technical skills that each partner holds. Referring to John-
son et al. (2002), specialised knowledge can best be characterised as ‘know-how’;
i.e., the ability to do certain things. People and organisations can possess similar
basic knowledge bases, but may have adopted divergent technological trajectories
and accumulated expertise in different domains of specialised knowledge. Thus,
by distinguishing basic knowledge from specialised knowledge, Lane and Lubatkin
(1998) underscore that the quest for complementary knowledge does not automati-
cally imply that the partners differ fundamentally in their (basic) knowledge bases.
Furthermore, besides sharing basic knowledge or having accumulated specialised ex-
pertise in certain methods and techniques, partners may share relevant knowledge
and capabilities in relation to applications, products or markets (Brossard & Vi-
cente, 2007). Finally, some overlap in the knowledge bases of the partners can stem
from earlier practical experience with the knowledge base and expertise of the other
independently of the idiosyncratic basic and specific knowledge repertoires (Cohen
& Levinthal, 1990). Taken together, technological proximity (distance) is founded
upon similarities (differences) in the respective ‘knowledge endowment composi-
tion[s]” (Lanza, 2005, p. 26) of the partners. These knowledge endowment composi-
tions can be made up of various elements from market and application knowledge,
specialised (technical) knowledge, basic disciplinary or experience-based knowledge.

Another important element of the definition of technological distance is the ref-
erence to ‘people’. As knowledge or ‘knowing’ (Amin & Cohendet, 2004) resides
within the heads and actions of people, the analysis now turns to the level of the
individuals who are involved in the co-operation project (micro, or individual level).
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However, knowledge also resides within patterns of interaction among people in an
organisation and can be located at a meso, or collective level. Referring to the
concept of absorptive capacity, this has also been stressed by Cohen and Levinthal
(1990) stating that ‘an organization’s absorptive capacity will depend on the absorp-
tive capacities of its individual members’ (p. 131). Nevertheless, a ‘firm’s absorptive
capacity is not, however, simply the sum of the absorptive capacities of its employ-
ees’ (p. 131). It ‘is not resident in any single individual but depends on the links
across a mosaic of individual capabilities” (p. 133).

Expected Impact on Inter-organisational Co-operation in R&D

In essence, a prime rationale for co-operation is that firms differ in their resource
endowments and capabilities (Das & Teng, 2000; Eisenhardt & Schoonhoven, 1996).
Thus, co-operation by definition is sought to access resource differences or ‘external
economies of cognitive scope’ (Nooteboom, 2009, p.131). In regard to innovation,
this heterogeneity in resources and capabilities can be regarded as conditional to
realise novel combinations, an important source of innovation in the tradition of
Schumpeter (1997). It is assumed that the more diverse the knowledge bases brought
together in inter-organisational processes of R&D, the higher the inventive potential
and the likelihood of breakthrough innovations (Nooteboom, 2009; Lubatkin et al.,
2001; Cohen & Levinthal, 1990).

On the other hand, these differences also define the challenges the partners are
faced with in regard to their ability to share knowledge. The argument commonly
found in contemporary literature builds on insights from learning and cognitive the-
ory. In this literature, it is assumed that the learning of new things is strongly
conditioned by what is already known and subject to established frames of cogni-
tion and sense-making (Amin & Cohendet, 2004; Cohen & Levinthal, 1990; Inkpen,
1998). Learning is seen as a cumulative and path-dependent process: to learn some-
thing new, one utilises one’s existing knowledge to enable interpretation and attach
meaning (Cohen & Levinthal, 1990; Picot et al., 2003; Justus, 1999; Inkpen, 1998).3
Drawing on these insights, Cohen and Levinthal (1990) refer to the existence of prior
levels of related knowledge as a determinant of absorptive capacity. In their words,

30 In section 3.2, the inseparability of expressed and tacit knowledge as well as the contextu-
ality of sense-making of incoming information have been discussed. Hence, existing (tacit)
knowledge provides the basis to frame new information and shapes learning processes.
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‘prior knowledge permits the assimilation and exploitation of new knowledge. Some
portion of that prior knowledge should be very closely related to the new knowledge
to facilitate assimilation, and some fraction of that knowledge must be fairly diverse,
although still related, to permit effective, creative, utilisation of the new knowledge’
(Cohen & Levinthal, 1990, pp. 135-136). Hence, new knowledge that is close to ex-
isting bodies of knowledge is more easily understood and eventually absorbed than
distant bodies of knowledge.

While most contributions turn to the difficulty of uptaking and using knowledge
as a function of knowledge relatedness, Hinds and Pfeffer (2003) turn to the diffi-
culties in disseminating expert knowledge. They address and explain the problems
an expert faces when aiming to share knowledge with a novice: ‘Because experts
begin to abstract and simplify their understanding of tasks as they become more
expert, they may not be able to recall the complexity and details they and others
require as novices to understand the task’ (p. 8). The expert is confronted with
the difficulty of recalling his own process of becoming familiar and proficient in the
field and to put himself in the novice’s position. However, recalling tends to be
incomplete, inaccurate and often distorted. Hence, differences in expert status in
regard to a specific type of knowledge can lead to an imbalance in information needs
and information offers that can impede the process of knowledge sharing,.

As a result, Malerba and Orsenigo (2000) warn that with increasing gaps in know-
ledge bases between two partners, ‘two agents endowed with the same information
may well end up doing different things because the cognitive structures of differ-
ent individuals or groups are likely to be developed through experience, exposure
to particular problems, etc. and hence their cognitive understanding of the same
information is different’ (p. 291). This quote illustrates again the contextuality of
knowledge (see section 3.2). The same data and information derived from it can be
understood differently when evaluated within different contexts.

The possible misrepresentation of knowledge by the sender or misinterpretation by
the receiver can lead to friction, recrimination, frustration or delays to the project.
Furthermore, in constellations of large technological distance, distortions in knowl-
edge representation or interpretation can remain unnoticed over long periods, am-
plifying these problems (Hinds & Pfeffer, 2003). Given these difficulties, the joining
of distant knowledge bases is sometimes seen as ‘an adoption of innovation in itself’
(Groen, 2005, p. 116).
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Again, the channel-ratio model by Haworth and Savage (1989) can serve to illustrate
frictions in communication when knowledge bases differ (see sections 4.4.2 and 4.4.3).
Instead of being shaped by cultural backgrounds of the sender and the receiver, the
‘phenomenal fields” of the sender and the receiver are now shaped by the profes-
sional as well as the scientific or technological domain in which the sender and the
receiver are active. Conceptually, technological distance is the most direct predictor
of ‘relative absorptive capacity’, understood as the ability of organisations to up-
take scientific and technical knowledge from the partner, and ‘relative disseminative
capacity’, understood as the ability to share knowledge in a way comprehensible to
the partner (see section 3.3). Both, disseminative and absorptive capacity in inter-
organisational co-operation, are thought to be strongly conditioned by the level of
technological distance — or knowledge distance — between the partners.

Considering the trade-off between novelty value and the ability to share knowledge,
Nooteboom and his colleagues (Nooteboom, 2009, 2004b, 1999; Nooteboom et al.,
2006; Gilsing et al., 2008; Wuyts et al., 2005), as well as Mowery et al. (1998) assume
an inverted U-shaped relationship between technological distance and the inventive
performance of the co-operation (figure 4.5). Tt is proposed that firms should be
sufficiently distant in resources — specifically knowledge and technical skills — to
carry new knowledge; however, at the same time, they should be sufficiently close
in knowledge and language to understand each other and eventually absorb the new
knowledge provided by the partner into their existing knowledge base. The result
is a function of ‘inventive performance’ as the aggregate function of the variables
‘ability to collaborate’ (downward slope) and ‘novelty value’ (upward slope) as de-
termined by technological distance as independent variable. From this function, an
optimum value of technological distance for inventive performance can eventually
be caleulated (Nooteboom 2009, 2004, 1999).

Moreover, prior related knowledge can be based upon different compositions of basic
and specialised knowledge. Lubatkin et al. (2001) particularly emphasise the role of
basic or general knowledge base similarities: ‘the capacity to co-learn and discover,
like the capacity to absorb, is dependent on the similarity of the partners’ general
knowledge base .... That is, the recognition and appreciation of each other’s pro-
prietary knowledge requires that the partnering firms must already possess a basic
awareness of the semantics, episodes, and the articulable cause/effect linkages (or
decision rules) that ground each other’s knowledge structures. ... There can be no
co-experimentation with abstract knowledge without both partners having the abil-
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Figure 4.5: Determining the Optimal Level of Technological Distance (adapted
from Nooteboom 2009, p. 105)

ity to speak the basics of each others’ language’ (p. 1366, emphasis added). Basic
knowledge structures as found within academic disciplines possess their own codes,
traditions and approaches. In the absence of an overlap in these basic knowledge
structures, a particularly strong negative distance-effect is predicted (Olsen, 2009;
Lubatkin et al., 2001).

Integrating the conceptualisation of different types of knowledge and expertise, rang-
ing from more basic to more specialised domains as proposed by Lubatkin et al.
(2001), the above considerations can be extended and more narrowly specified: it
can be suggested that firms should be sufficiently distinct in their specialised knowl-
edge to access complementary as well as new knowledge and sufficiently close in basic
knowledge to facilitate knowledge sharing. On the other hand, it is presumably at
the crossing of different base disciplines, where new revolutionary combinations are
likely to occur, that renders inter-organisational co-operation even more difficult
(see, e.g. Kodama, 1992).
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For illustrative purposes, this notion of knowledge-base relatedness — considering
different compositions of basic and specialised knowledge bases of the partners —
is sketched in figure 4.6. Here, the overlap in the respective knowledge bases of
two sample organisations, A and B, are depicted. The large circle delineates the
basic knowledge upon which an organisation’s knowledge base is composed, while
the smaller circle delineates the organisation’s specialised expertise.!

Complete overlap Partial overlap No overlap
(Comprehensibility but (Novelty potential and (Novelty potential but no
no novelty potential) comprehensibility) comprehensibility)

Organisation

/ N \\\Organisatior],/ Organisation .
Organisation ~~ BT B A
B

Figure 4.6: Determining the Optimal Level of Technological Distance: Basic and
Specialised Knowledge Bases (adapted from D’Agata & Santangelo
2003, p. 11)

On the left-hand side of figure 4.6, the partners merely duplicate their knowledge
bases in both their basic as well as their specialised bodies of knowledge. This
constellation of large — although never full — congruency seems doubtful in its ef-
fectiveness, as it offers little added value (novelty potential) to the organisations;
however, mutual scientific and technical understanding (comprehensibility) is the
greatest. By contrast, in the right hand figure, there is no overlap in knowledge
bases, not even the most basic ones. In such a situation, initial mutual under-

31 The small circle can thus be interpreted as the peak of the mountain in a three-dimensional
depiction, which is based on the fundament of the organisation’s basic knowledge.
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standing of the partners is thought to be low and the process of knowledge sharing
difficult. The picture in the middle drafts a situation in which the knowledge bases
of the partners are distinct, yet partial duplication of knowledge, particular in its
basic constituents, exists. This area of overlap or ‘redundancy’? (Tallman & Phene
2007, p. 252, Cohen & Levinthal 1990, p. 134, Nonaka & Takeuchi 1995, p. 80)
contributes to mutual understanding, interpretation and exploitation of each oth-
ers’ knowledge, and a fruitful combination of the specialised domains. Hence, in the
middle picture the firms are thought to be best prepared to combine each other’s
knowledge and expertise.

Besides, motivational drawbacks can add to the difficulties in inter-organisational
knowledge sharing when high levels of technological distance exist between the part-
ners. First, the level of technological or knowledge distance will influence the level
of (perceived or factual) relational risks within a partnership. On the one hand, it
can be assumed that relational risks are lower when the organisations share some
scientific, technical or professional background, which allows them to assess the part-
ner’s knowledge and evaluate his behaviour (Nohria, 1992). Vice versa, the less the
overlap in knowledge and expertise of the partners, the less they are able to assess
the value of the other’s resources and capabilities as well as his reliability, and the
greater the risk inherent in the co-operation (Nielsen, 2007). On the other hand,
knowledge can be more easily misappropriated when the partner is able to under-
stand, absorb and first of all use the new knowledge.

Second, more subtle motivational factors are reported by Leonard-Barton (1992),
who observed the existence of a hierarchy between different disciplines within firms.
In regard to new product and process development, she describes how the dominant
disciplines and knowledge bases in which a firm historically excelled tend to suppress
traditionally ‘non-dominant disciplines’ (p. 120) that are less well respected or less
prestigious within the firm. This lack of esteem for and resistance to different dis-
ciplines or distinct knowledge bases often takes place in very subtle, non-observable

32 Nonaka & Takeuchi (1995) introduce ‘redundancy’ as the possession of ‘information that
goes beyond the operational requirements of organizational members’ that permits ‘individ-
uals to invade one another’s functional boundaries’ (pp. 80-81). Redundancy is perceived
to play an important role in the integration of specialised bodies of knowledge within or-
ganisations (Grant, 1996).

33 Note that competitive risks from strategic proximity were treated separately in section 4.4.4.
The fact that organisations share basic knowledge — and also to some extent specialised
knowledge — does not automatically imply that they are close competitors; although, both
dimensions might be correlated.
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ways, but can constitute a strong motivational boundary to adopt and integrate dif-
ferent knowledge bases. The same presumably holds in inter-organisational projects
when different bodies of knowledge are combined.

This observation ties in with the discussion on group categorisation and its po-
tential negative effects on team cohesion and knowledge sharing as discussed in
sections 4.4.2 and 4.4.3. Relatedly, Cohen and Levinthal (1990) assume that the
motivational drawback of the ‘not invented here’ (NIH) syndrome can eventually be
traced back to a too great distance in knowledge bases. They claim that ‘such ideas
may be too distant from the firm’s existing knowledge base - its absorptive capac-
ity - to be either appreciated or accessed” (p. 137). Furthermore, new knowledge
that is distant from existing bodies of knowledge and expertise can be perceived as
threatening to the existing employees who fear the loss of their expert status (Hinds
& Pfeffer, 2003). Although co-operation should be a mutual process, this balance
in gaining and sharing is not necessarily perceived by those directly involved; and
a prisoner’s dilemma (see section 4.4.4) on the level of the individual experts might
arise, where being the first to share expert knowledge might risk one’s status with-
out being refunded for the eventual loss. Moreover, on the part of the receiver, a
perceived expert status might prevent the person from admitting a lack of compre-
hension. Hence, the motivation to share as well as uptake knowledge from other
sources can be hampered when the technological distance between the partners is
too large and the dissemination and absorption capabilities of those involved come
to their limits. This points to the fact that knowledge is more easily exchanged
within one ‘epistemic community’ (Cowan et al., 2000, p. 234), due to both greater
technical understanding and a feeling of belonging and identity.3*

Constitutive for SMEs is their absolute smaller number of employees. Hence, the
breadth of knowledge present within a small or medium-sized firm is naturally nar-
rower and tends to be more specialised.?® While this calls for external complemen-
tation of knowledge and expertise through co-operation; it reduces the likelihood of

31 Epistemic communities are groups of ‘knowledge-creating agents who are engaged on a
mutually recognized subset of questions, and who (at the very least) accept some commonly
understood procedural authority as essential to the success of their collective activities’
(Cowan et al., 2000, p. 234). Thus, they share the knowledge, drive and methodologies
which contributes to mutual understanding, identity and shared motivation that allows to
advance certain (scientific or technological) questions.

35 However, it is not the absolute number of employees that is in the end decisive, but the
relative composition of knowledge and the resultant overlap between the partners.
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an area of overlap of knowledge and skills between the partners, which eventually
renders the co-operation more difficult.

Taken together, technological distance seems important in order to create a requisite
variety of knowledge and skills conducive for invention and innovation. However,
important cognitive and motivational drawbacks have been identified that render
inter-organisational co-operation in R&D with increasing degrees of technological
distance more difficult. The general technical risk of failure is also thought to be
higher when novel combinations are explored compared to the further exploration
and exploitation along more traditional trajectories. Thus, outcomes, as well as
competences and behaviour can often not be evaluated by the partners when they
cannot properly comprehend the other’s knowledge and the joint potential. Com-
pared to the other dimensions, technological distance is most directly linked to the
partners’ ability to share knowledge. A lack of redundancy in knowledge bases is
suggested to render knowledge sharing most challenging. As a by-product of the
arduous processes of knowledge sharing, also the motivation of the partners to share
knowledge can suffer. Moreover, this can be fueled by perceived rivalries between
disciplines and approaches as well as threats to one’s current expert status.

Empirical Evidence

A first set of studies investigates the impact of technological distance for partnership
formation or partner selection. For example, Mowery et al. (1998) show that part-
nership formation can be predicted by the firms’ technological overlap. Similarly,
Cantner and Meder (2006), as well as Meder (2008), demonstrate that for a sample
of German co-operative partnerships, technological overlap of potential co-operation
partners is a predictor for co-operation formation. Thus, there seems to be a pref-
erence for partners who are close in their technological knowledge base.

With respect to the influence of technological distance/proximity on co-operation
performance, as well as knowledge sharing and learning more specifically, an earlier
study by Mowery et al. (1996) provides first evidence. Based on cross-citation rates
of a sample of US strategic alliances, they analyse the extent of technological overlap
pre and post co-operation. Their empirical results suggest that the more the part-
ners’ technological profiles resembled each other prior to the co-operation, the easier
it is for them to absorb each other’s knowledge, which they conclude from the part-
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ners’ subsequent convergence in their patent portfolios. Similarly, Gomes-Casseres
et al. (2006) found in a sample of alliances from the ICT sector that technologically
proximate partners display higher cross-citation rates in patents after co-operation
compared to technologically distant partners. They likewise interpret this finding
as evidence for the existence of higher amounts of knowledge sharing and learning
between technologically proximate partners. Probing the assumed differentiated ef-
fects of overlap in basic versus specialised knowledge bases of the partners, Lane and
Lubatkin (1998) found that particularly basic knowledge base similarity is positively
related to inter-organisational learning whereas the effect of specialised knowledge
relatedness was not significant. However, no reference to the potential novelty value
of technological distance is made in these contributions.

Recently, the concept of technological distance has been more prominently rep-
resented and empirically tested by Bart Nooteboom and his colleagues in regard to
its effect on knowledge sharing as well as the inventive potential of the partnership
(Gilsing et al., 2008; Nooteboom et al., 2006; Wuyts et al., 2005). Departing from
the assumed trade-off between novelty value on the one hand and communicability
as well as ability to absorb knowledge on the other, Nooteboom and his colleagues
empirically validate their assumption of an ‘optimal’ level of technological distance
that generates a maximum level of learning and novelty. In Wuyts et al. (2005), they
create a measure of partner dispersion in regard to the number of different partners
in a firm’s co-operation portfolio to approximate the distance that characterises a
firm’s portfolio of R&D agreements in a sample of firms from the pharmaceutical
industry, and analyse its effect on the likelihood of technological innovation in the
form of a new drug application. The analysis corroborates the assumption of an
inverted U-shaped function of partner dispersion where technological innovations
are most likely to occur at intermediate levels of partner dispersion in the firm’s
co-operation portfolio. However, this variable is a crude indicator of technological
distance. In Nooteboom et al. (2006), the unit of analysis turns to a specific al-
liance as incurred by the largest companies that are registered in the Merit-Cati
co-operation database.?0 Technological distance is now approximated by the cor-
relation between the technological profiles of the partners as derived from patent
data. In turn, an inverted U-shaped relationship is established between the tech-
nological distance and the overall innovative performance of a firm, particularly in
regard to the exploration of new fields that previously did not belong to the firm’s

36 For more information on this database, see Hagedoorn (2002) or
http://www.nsf.gov/statistics /nsf01336 /pls3at.htm.
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technological portfolio. In Gilsing et al. (2008), the unit of analysis turns again to
a network level. The authors measure the effect of the technological distance of a
firm’s co-operation portfolio — measured as the average of the correlations between
the focal firm’s technology profile and that of each of its alliance partners — on the
number of a firm’s explorative patents, proxied again as the number of patents a
firm successfully filed within patent classes in which it had not been active before
the co-operation. Again an inverted U-shaped relationship between technological
distance and inventiveness is established. However, the effect is mediated by the
overall network structure and a firm’s position within it, particularly the between-
ness centrality, understood as the centrality of a focal firm in a network.

Likewise using patent data to determine technological diversity in a sample of R&D
alliances in the telecommunications equipment industry, Sampson (2007) also cor-
roborates the inverted U-shaped function of technological distance on inventiveness.
She finds that alliances contribute most to a firm’s patenting activity when tech-
nological diversity is moderate, rather than low or high.3” In a similar fashion,
Schoenmakers & Duysters (2006), using patent data as a measure of knowledge
base overlap in a sample of strategic alliances, find that the degree of pre-alliance
knowledge base overlap as a determinant of the post-alliance knowledge base overlap
follows an inverted U-shaped relationship. They conclude that learning takes best
place at intermediate levels of knowledge base overlap.

Next to these quantitative studies, Porac et al. (2004) provide a qualitative analysis
of two distributed project teams that differ with regard to their inter-disciplinary
variety of team compositions. Contrary to initial expectations, the authors did not
observe any significant difference in the project outcomes between the two projects.
By contrast, Jehn et al. (1997) have demonstrated that groups comprising diverse
members in regard to educational backgrounds experience more incidences of con-
flict and general difficulties to proceed than groups in which the members are of
similar educational backgrounds.

In summary, there has recently been considerable interest in and empirical evi-
dence for the impact of technological distance on co-operation formation and inter-
organisational learning, as well as on its effect on a firm’s capacity to invent. The

37 Note that all studies cited so far establish a relationship between technological distance and
the inventive performance of the firm, not the co-operation project itself. Hence, they do
not capture the immediate or direct effects of technological distance on performance and
outcomes of the respective co-operation projects.
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results so far corroborate the insights from innovation theory that the combination of
distinct bodies of knowledge and skills yields novelty as well as from learning theory
positing that learning is conditioned by what is already known; i.e., by existing bod-
ies of knowledge yielding an inverted U-shaped relationship between technological
distance, learning and novelty generation.

4.4.6 Relational Distance
Definition and Characterisation

Boschma (2005a) defines relational proximity as®®

socially embedded relationships between agents at the micro-
level. Relations between actors are socially embedded when they
involve trust based on friendship, kinship and experience.” (Boschma,
2005a, p. 66)

In his definition, Boschma draws on central concepts from social network literature
(see section 2.4), particularly the notion of embeddedness, which has been defined
as ‘the fact that exchanges typically have a history, and that this history results
in the routinisation and stabilisation of linkages among members’ (Gulati, 1998,
p. 295, referencing Marsden, 1981, p. 1210). As consequence Granovetter (1985)
outlines that ‘actors do not behave or decide as atoms outside a social context, nor
do they adhere slavishly to a script written for them by the particular intersection
of social categories that they happen to occupy. Their attempts at purposive action
are instead embedded in concrete, ongoing systems of social relations’ (p. 487).
While the first definition stresses history and routinisation of relationships, the lat-
ter underscores the effects; i.e., the benefits and constraints of social relationships
and networks, offering possibilities, but also constraining behaviour (see section 2.4).

38 Boschma (2005a) uses the term ‘social proximity’. Although both terms, ‘social proximity’
and ‘relational proximity’, have been used to equal extents and are associated with similar
interpretations in the literature (Knoben & Oerlemans, 2006), ‘social proximity’ is here
interpreted as a broader concept that, for instance, also includes a resemblance in social
characteristics (e.g., status), without a direct relationship between the organisations. As
this dimension is meant to comprise direct or indirect links in a network, the term ‘relational
proximity’ is preferred.
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Social relationships can comprise different kinds of ties, from personal ties based on
friendship to business ties based on resource exchanges. Moreover, different kinds
of ties can interfere and add leading to multiplexity. As a result, actors can improve
their position in one network by taking advantage of their position in another net-
work. For example, they can use a network of friends to establish a new business
relationship (Sydow, 1992). The perspective now extends the immediacy of a direct
tie between two organisations to include network ties of a higher order; i.e., indi-
rect ties. Seizing these insights, relational proximity comprises direct and indirect
ties of different types and strengths. The more (less) intensive (in terms of degree,
type, multiplexity and strength) a network tie is, the more (less) embedded a re-
lationship is thought to be and the higher the level of relational proximity (distance).

Similar to the technological dimension, relational ties reside at the level of indi-
viduals; i.e., at the micro level. However, they accumulate to form the collective
network of an organisation (Ferru, 2009; Burt, 1992a).

Expected Impact on Inter-Organisational Co-operation in R&D

In current network and innovation studies, there is a growing awareness that too
close ties, as manifest in enduring or repeated relationships, can prevent the in-flow
of new ideas and lead to lock-in effects. Close ties offer a great depth of knowledge
but little diversity (Lorentzen, 2008). It follows that, with regard to interactive
learning and novelty generation, existing ties can prove dysfunctional as ‘too much
familiarity may take out the innovative steam from collaboration’ (Gilsing et al.,
2008, p. 1719)” Thus, through the accession of new ties, novel combinations
are more likely to arise, and firms can profit from ‘visionary advantages’ (Rowley
& Baum, 2008, p. xvi) through access to diverse information, new ideas and re-

sources. 40

39 Remember Coleman (1990) who has been cited in section 2.4, suggesting that ‘a given
form of social capital that is valuable in facilitating certain actions may be useless or even
harmful for others’ (p. 302). This is particularly true in R&D, where novel combinations
increase the likelihood of the generation of more radical, groundbreaking novelty (Thune,
2006; Rosenkopf & Almeida, 2003; Duysters et al., 1999; Granovetter, 1973; Burt, 1992b).

40 Note one caveat of this argument: For example Gilsing & Nooteboom (2005) acknowledge
that the inventive potential of a given partnership does not necessarily decrease as long as
both partners uphold ties with other (changing) partners and thus regularly refresh and
expand their knowledge base.
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However, the accession of new ties comes at the expense of certain relational advan-
tages, mostly referred to as ‘social capital’*! Nahapiet and Ghoshal (1998) discuss
the impact of social capital for intra-organisational knowledge sharing. They distin-
guish between three dimensions of social capital: structural, cognitive and relational.
These are thought to exert a strong influence on the ability and motivation of peo-
ple and organisations to share knowledge; both within as well as across organisations.

In section 4.4.3, incompatibilities in organisational cognitive foci, structures, routines
or scripts have been discussed as potential impedance factors, exerting a negative
effect on the ability of the partners to collaborate. Thus, regarding the structural
dimension of social capital, it can be assumed that firms who had prior ties will
be acquainted with and aware of the goals, structures, rules, routines and proce-
dures each follows (Gulati, 1998). This includes experience of who to approach with
certain issues (‘know-who’; Johnson et al. 2002). Moreover, they will already have
implemented specific mechanisms and routines for inter-organisational co-ordination
that support inter-organisational knowledge sharing (Zollo et al., 2002). Thus, Uzzi
(1997) contends that socially embedded relationships yield economies of time as each
understands the other’s organisational set-up and operation. Team members will
not distract time and effort for operational alignment, negotiation and information-
gathering processes, but can concentrate on the actual collaboration. This partner-
specific experience is cumulative and will increase the ability of those involved to
efficiently collaborate in any later relationship.

The cognitive dimension refers to ‘those resources providing shared representa-
tions, interpretations and systems of meaning among parties’ (Nahapiet & Ghoshal,
1998, p. 244). These manifest themselves in a shared language as well as shared
narratives. Mutually experienced partners can build on earlier established codes, a
shared vocabulary and experience in the use and meaning of (technical) terms com-
monly referred to in the partner organisation. Furthermore, knowledge previously
accessed by one organisation from another is likely to have been incorporated into
its internal stock of knowledge. These prior investments in mutual understanding
will have reduced the level of technological distance between the partners (see sec-
tion 4.4.5). Thus, building on experience in each other’s knowledge domain, future
absorption of knowledge will be eased and dissemination tailored to the needs of the

41 Social capital has been defined as ‘the sum of resources, actual or virtual, that accrue to an
individual or group by virtue of possessing a durable network of more or less institutionalised
relationships of mutual acquaintance and recognition (Burt, 2001, p. 2, referencing Bourdieu
and Wacquant 1992, p. 119, see section 2.4).
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partner. In line with Nahapiet and Ghoshal’s argument, relational proximity will
lead to more realistic expectations about and a better anticipation of the partner’s
needs and capabilities, as well as the combined potential of each other’s resources.

Returning to the communication model of Haworth and Savage (1989), two con-
clusions can be drawn. First, prior interaction will have led to a dilation of the
circles characterising the respective phenomenal fields of the partners. Through
this, the intersection area will have increased, implying that sender and receiver
need less explicit information in order to infer suitable information from a message.
Second, the sender will know better which levels of explicit knowledge the coun-
terpart needs in order to correctly interpret and act on the information received,
and the receiver will be better prepared to infer meaning from implicit parts of
knowledge and be able to interpret non-verbal messages. Phrased differently, ‘two
actors that are strongly tied tend to have developed a relationship-specific heuristic
for processing non-codified knowledge between them’ (Hansen, 1999, p. 88). This
directly supports the partner’s ability to share knowledge.

The relational dimension of social capital is foremost related to the motivation
to share knowledge. Considering the inherently uncertain nature of R&D and the
avenues for opportunistic behaviour, the partners can be expected to be initially
hesitant about fully disclosing their knowledge to ‘strangers’ (Inkpen, 1998, p. 74).
Relational proximity can mediate the perceived level of risks. It can be expected
that with higher degrees of experience with a partner, the content and quality of his
knowledge as well as his behaviour within the co-operation will have been proved,
raising the levels of trust in the partner’s competences and behaviour. This in-
creased level of trust will in turn result in greater openness toward the partner.
Nooteboom (2009) assumes that ‘trust requires familiarity and mutual understand-
ing and, hence, depends on time and context, habit information and the positive
development of a relationship’ (p. 30). Similarly, Alm and McKelvey (2000) stress
that trust is essentially related to learning about co-operation partners and needs
time. Also Gulati (1998) highlights informational and time benefits within a given
co-operation relationship, as it is more likely that partners will timely be provided
with sensitive information at critical junctures in the co-operation project. Fur-
thermore, Gulati assumes that relationally proximate partners will promote greater
frequency of contact and information exchanges. It is also suggested that relational
proximity will contribute to ‘affective’ (a feeling of emotional attachment) next to
‘normative commitment’ (a feeling of obligation), which is believed to increase the
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motivation to contribute to the project (Nahapiet & Ghoshal, 1998).

This argument is in line with game-theoretical arguments as provided by Axelrod
(1984). Axelrod suggests that with the expectation of repeated games, the partners
tend to refrain from opportunistic behaviour due to expected positive gains in any
future period. Thus, repeated interaction leads to a greater likelihood that the part-
ners conform to the agreement.

The benefits of social capital, particularly in its relational dimension, extend the
bilateral tie. Thus, belonging to the same social network can result in higher levels
of trust in the partner’s competence and behaviour based on calculation, shared
norms and common cognition in a network (Narula & Santangelo, 2009; Hite, 2008;
Gulati et al., 2000). Gulati et al. (2000) argue that network ties ‘facilitate due dili-
gence so that each partner has greater knowledge about the other’s resources and
capabilities and greater confidence in their mutual assessments’ (p. 209). Through
referrals from third parties, information concerning the quality of resources and
the behaviour of the partner can be accessed. Besides, social networks convey be-
havioural trust due to shared rules, norms, obligations and a shared identity. They
define and follow their own ‘rules of the game’ and possess their own means to enact
them. Deviating behaviour is more likely to be revealed in a dense personal net of
ties and more costly as the defecting organisation would risk damaging its reputa-
tion and standing within the broader network (Gulati et al., 2000). Thus, social
networks preside over a set of sanctioning mechanisms (including the exclusion from
the network), which contribute to align behaviour and convey trust (Gulati, 1998).
It can be expected that partners embedded in a shared network will rather refer to
‘loyalty’ or ‘voice’ strategies in the case of conflict than ‘exit’ strategies (Hirschman,
1970). Hence, they can be characterised by a higher resistance to survive conflict.
Similarly, Dhanaraj (2004) argues that, especially in turbulent environments, social
aspects may play a critical role in knowledge transfer.

Conversely, if relational distance is high — i.e., if an inter-organisational co-operation
builds on no earlier or only very weak social ties — the investments to establish struc-
tural, cognitive and relational social capital will need to be carried out within the
co-operation project. This can hamper knowledge sharing and increase transaction
costs. In this respect, Inkpen (1998) suggests that ‘inexperienced partners must go
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through a relationship building process that may interfere with learning’ (p. 76).42

Drawing on these opposite directions of the relationships between inventive poten-
tial on the one hand and social capital on the other, Nooteboom (2009) assumes the
potential of a relationship to be a function of its duration and assumes the existence
of an optimal level of duration of a relationship after which its inventive potential
decreases. While duration is one aspect, intensity and multiplexity of the relation-
ship are others. Together, the argument points to an inverted U-shaped relationship
between relational distance and the outcome of a relationship.

Taken together, relational distance contributes new ideas and capabilities. On the
other hand, novelty of ideas usually comes at the expense of social capital, which
is perceived to convey certain structural, cognitive and relational advantages for
the partners. Through prior experience, the partners share cognition, rules, codes
and knowledge that supports their ability to share knowledge and co-ordinate the
project across organisational boundaries. Hence, relational proximity exerts a rather
indirect impact on the ability of the partners to share knowledge, primarily through
strengthening technological and organisational proximity. Further, relational prox-
imity, also through third parties or networks, can either intrinsically (e.g., through
trust, the presence of a shared identity and feeling of belonging) or extrinsically
(e.g., through reputation losses or the threat of exclusion from the network) raise
the motivation to contribute to a relationship. As Nelson and Winter (1982) note,
‘embeddedness allows for the social infrastructure that is needed for absorbing new
information’ (p. 112).

Empirical Evidence

First, there is empirical evidence that organisations tend to replicate earlier ties
or form new ties with partners’ partners. Gulati (1995b) and Gulati and Gargiulo
(1999) were among the first who systematically analysed the impact of network
embeddedness on new tie formation. Investigating alliances of US firms in three
different industries, they found evidence that not only prior mutual alliance activity
increases the likelihood of new tie formation, but also indirect links through com-
mon third parties. Based on German co-patent data, Cantner and Meder (2000)

42 This is comparable to what Johanson and Vahlne (2009) recently called ‘liability of out-
sidership’.
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replicated these findings for German firms, confirming that previous business rela-
tionships between firms increase the probability of further co-operation. Grossetti
and Bes (2001) showed in a study on firm—university relationships in France that 44%
of relationships can be traced back to prior social ties. Among these, the professional
network, such as former colleagues, ranks highest, followed by acquaintances from
prior studies and non-professional networks, such as family or friendship. The study
by Rosenkopf et al. (2001) extends these insights, relating both previous partnership
as well as joint technical committee activity to new partnership formation. They
show that both types of prior relationships individually exert an inverted U-shaped
relationship on new partnership formation. Moreover, both types of relationships
combined decrease the likelihood of subsequent partnership formation. Both findings
suggest that, beyond a threshold, the combination of different types of relationships
leads to over-embeddedness, decreasing the likelihood of further co-operation.

Second, turning to the evidence regarding the effects of previous co-operation and
other relational ties on the course and outcome of a co-operation project, ambivalent
results are reported in the literature. In a sample of 414 pharmaceutical firms, Kim
and Song (2007) found a significant positive relationship between prior ties and joint
invention as measured by the application of joint patents. They assume that the
level of trust built during previous relationships plays a major role to encourage the
partners to share their knowledge. Similarly, Zollo et al. (2002) found in a sample of
145 biotechnology alliances that partner-specific experience has a positive impact on
co-operation performance in terms of the firm’s satisfaction with the co-operation
and the creation of new opportunities for the firm. Also Nielsen (2007) established
a positive effect of prior experience with the partner on the subsequent financial
performance of the firm and the learning it could derive from the co-operation. By
contrast, Hoang and Rothaermel (2005), similarly analysing the effectiveness of joint
R&D projects in the biopharmaceutical industry, found a positive, though insignif-
icant, linear regression coefficient of the independent variable dyadic experience on
success as measured by officially approved, marketable new drugs, while the squared
term was negative and marginally significant. They concluded that with increasing
partner-specific experience, the probability of joint R&D project success decreases.
Similarly, Saxton (1997) observed that prior affiliation between co-operation part-
ners was linked to higher levels of initial satisfaction with the co-operation, but not
to longer-term benefits to the partners. He concluded that, although affiliation has
been demonstrated to increase the propensity to engage in co-operation, it does not
have a commensurate impact on its subsequent performance. According to him,
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continued partnering with the same firm could reflect inertia or the institutionalisa-
tion of a relationship, instead of mutual trust and commitment. Thus, while some
variance in the results may be due to different dependent variables, the impact of
relational proximity/distance is still unsettled.

Additional insights can be gained from network studies. For example, Wuyts et al.
(2005) suggested that repeated interaction with the same partner leads to a lower
level of cognitive distance between the partners that reduces the innovative outcome
of a partnership. In their empirical study of the biotechnology industry, they approx-
imated repeated ties with the degree of dispersion of a firm’s partnership portfolio.
According to their empirical results, the degree of portfolio dispersion follows an in-
verted U-shaped relationship on the dependent variable ‘likelihood of technological
innovation” as measured by new drug applications. That is, with rising levels of port-
folio dispersion, the likelihood of innovative outcomes first rises and then decreases
again with excessive levels of partner portfolio dispersion. They concluded that this
empirical relationship indirectly provides support for the hypothesis that repeated
ties lead to cognitive convergence that, at some threshold level, decreases the likeli-
hood of innovation. Similarly, Hagedoorn and Frankort (2008) provide evidence on
dyadic over-embeddedness in IBM’s network of R&D partners. They observe that
repeated ties occur but have a limited life span after which new ties are entered and
old ones are abandoned. For them, this observation supports the hypothesis that
repeated partnerships decrease in their value after some threshold level of growing
returns.

Two further studies on the role of structural holes provide valuable, though con-
tradicting, insights. According to the results of Zaheer and Bell (2005), innovative
firms that bridge structural holes achieved a further performance boost. That is, by
spanning a structural hole, the firms in their sample were rewarded with higher in-
ventiveness, which argues for the benefits of relational distance. By contrast, Ahuja
(2000), in a sample of 79 of the leading firms from the chemical industry, found that
a higher number of ties that spanned structural holes was not conducive to firm
inventiveness.

Together, the current evidence on the impact of relational distance/proximity for
inter-organisational co-operation is mixed. There is evidence for both, the support-
ing role of social capital as well as the potential risk of inertia and a lack of in-flow
of new resources and ideas.
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4.5 Relative, Combined and Interaction Effects

While the achievement so far has been to single out potential effects attributable
to any one dimension, another central claim has been to investigate the relative
weight, interdependence and interplay of different dimensions of distance. Following
Boschma and Frenken (2009), the separate theoretical discussion of each dimension
now allows to assess:

1. the relative impact of different dimensions of distance;
2. interdependencies between different dimensions, as well as
3. indirect or interaction effects between different dimensions.

First, regarding the relative impact of different forms of distance, two aspects are
highlighted: ‘ability versus motivation” and ‘primary-task relatedness’ In sections
4.4.1 t0 4.4.6, the different forms of distance have been discussed with respect to their
impact on the partners’ ability and motivation to share knowledge. While ability
defines the fundamental (cognitive) capacities of the partners to share knowledge,
motivation has been described as an activating element, intrinsically or extrinsi-
cally impelling the partners to contribute (see section 3.3). Within the discussion
of each dimension, it has become evident that some dimensions are closer related to
the (cognitive) ability to share knowledge (particularly technological, organisational
and institutional distance), while others are primarily affiliated with the motivation
to share knowledge (particularly strategic and relational distance). Thus, a different
impact of these on the success of the project is expected. It is suggested here that
an inability to share knowledge is a more fundamental impediment to knowledge
sharing compared to motivational factors, exhibiting a stronger effect on the level
of success of a co-operation (see, e.g., Szulanski, 2006).

Next, it is suggested that the closer a dimension is related to the primary value-
generating activity the stronger its impact in regard to both the ability and the
motivation to share knowledge (Sirmon & Lane, 2004). In particular, it has been
argued that the partner’s knowledge and skills which define the technological dis-
tance between them is the most direct predictor of their ability to share knowledge.
The language, knowledge and also culture epistemic communities share can be sug-
gested to weigh stronger than for example organisational and institutional distance.
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In turn, empirical evidence suggests that organisational distance is a stronger pre-
dictor of knowledge sharing impediments than institutional distance, for it is again
closer related to the primary value-generating task (e.g., Pothukuchi et al., 2002;
Park & Ungson, 1997). Likewise, it has been suggested that social categorisations
based on skills and academic background, as well as a potential fear to lose one’s
expert status, are most directly linked to the primary value-creating activity and
most salient to the participants. Thus, categorisations based on scientific disciplines,
for instance, can be expected to exert the greatest influence on the motivation to
participate, followed by organisational affiliation and institutional belonging.

Second, interdependencies between different dimensions are expected (Boschma
& Frenken, 2009). It has been stated in section 4.2 that the coupling of different
forms of distance, respectively proximity, can constitute strong centripetal forces
leading to regional cohesion and dense local network patterns. On the other hand,
the decoupling of different dimensions can also constitute strong centrifugal forces
which lead to global networks of ties. This is illustrated with the example of ge-
ographic and relational proximity. While Boschma and Frenken suggest that rela-
tional proximity is more likely to be found at geographic proximity, others assume
that relational ties can extend geographic confines (e.g., clusters) and that these
constitute strong centrifugal forces for international co-operation (e.g., Bouba-Olga
& Grossetti, 2007; Agrawal et al., 2006; Breschi & Lissoni, 2006).

Third, and most centrally, it is suggested that different forms of distance, respec-
tively proximity, can complement or substitute each other (interaction effects)
(Boschma & Frenken, 2009; Boschma, 2005a; Knoben & Oerlemans, 2006). For
example, Singh (2005) demonstrated that inventors working in the same field in-
cur on average longer geographic distances. Thus, technological proximity seems
to substitute for geographic distance. This finding is in line with the statement by
Breschi and Lissoni (2001) that ‘epistemic communities may well survive the end
of co-localisation among their members. Even when dispersed in space, the latter
will share more jargon and trust among each other than with any outsider within
their present local communities’ (p. 991). Vice versa, it might be suggested that
geographic proximity substitutes for technological distance. Further, Ponds et al.
(2007) found that geographical proximity is of smaller relevance for research col-
laborations between academic organisations, as opposed to collaborations between
academic and non-academic organisations. Thus, also organisational and geographic
proximity seem to substitute each other. Moreover, Shipilov et al. (2007) have been
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cited in section 4.4.1, who showed that non-local ties were initially negative and
only payed off with repeated interaction. This suggests that close relational ties,
i.e., relational proximity, can support knowledge sharing across geographic distance.

In this vein, it is one of Boschma’s central arguments that ‘geographical proxim-
ity may facilitate inter-organisational learning, but it is neither a necessary nor a
sufficient condition. It is not necessary, because other forms of proximity may func-
tion as substitutes to solve the problem of coordination. It is not sufficient, because
learning processes require at least cognitive proximity besides geographical proxim-
ity’ (p. 71). Integrating the previous discussion of the effects expected from each
single dimension, this contention is shared. Geographic distance has been suggested
to primarily exert an influence on the frequency, quality and costs of interaction and
co-ordination (see section 4.4.1). However, whether the switch to ICT as primary
interaction media has a negative impact on knowledge sharing can be suggested to
be a function of the amount of shared codes, knowledge and cognition between the
partners. This will also have an impact on the desired frequency of face-to-face
encounters, the choice of communication media and thus the costs of interaction.

Next — considering the theoretical discussion of the constituents of social capital
— relational proximity is likewise assumed to have an indirect impact. Borrowing
from Nahapiet and Ghoshal (1998), three dimensions of social capital were intro-
duced: cognitive, structural and relational. The first two dimensions are related
to the technological and organisational dimension of distance, respectively. That
is, through previous relationships, the partners will be acquainted with the specific
knowledge, skills and codes of the partner, which allows them to better comprehend
the partner’s knowledge and skills and to share knowledge. Moreover, the partners
will already be familiar with the organisational characteristics of each other and
they can build on previously established inter-organisational routines. In this sense,
relational proximity is thought to exert an indirect effect; in particular mediating
the effects of technological, institutional and organisational distance.

Summarising these considerations, Boschma and Frenken (2009) contemplate that
‘in sum, optimal levels of proximity may enhance network performance, but the
location of an optimum along one proximity dimension depends most likely on the
location along other proximity dimensions at the same time’ (p. 7). This is an
important insight; however, empirical insight regarding the interplay of different
dimensions to date is thin (Broekel & Boschma, 2009).
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4.6 A Differentiated View on Learning and Novelty
Generation

While most contemporary studies treat inter-organisational co-operation in R&D
as one entity, two additional variables are discussed that might further influence
the process of knowledge sharing — and thus the impact of different dimensions of
distance — within inter-organisational co-operation projects: the invention stage,
separated into research and development (section 4.6.1); and the learning ra-
tionale, distinguishing between learning from the partner from learning with the
partner (section 4.6.2).

4.6.1 Different Stages of Novelty Generation

In section 1.4, different stages within the invention process have been discussed.
Broadly, the invention process can be distinguished into a research stage which
aims at the generation of new knowledge and a development stage which serves
to generate marketable products, processes or services. Accordingly, both stages dif-
fer in their goals, activities, characteristics and challenges, which eventually has an
impact on the process of inter-organisational co-operation and its sensitivity toward
distance in different forms.

In particular, research is typically characterised as experimental, open-ended and
creative work which serves to generate new knowledge. This has two implications
for inter-organisational co-operation. First, new or emerging knowledge as produced
within research tends to be initially implicit in the heads and operating procedures
of those who have generated it. Hence, the knowledge produced in research activ-
ities is typically initially tacit, contextual and often causally ambiguous. Rational
and logical description sometimes cannot be given yet and ‘know-how’ at times pre-
cedes a causal understanding of the underlying mechanisms (‘know-why’) (Olsen
2009, Johnson et al. 2002, Nonaka, 1990, 1994). In this sense, Nooteboom (1999)
suggests that ‘tacitness of knowledge depends on how novel it is’ (p. 16). This
new knowledge might lack a ‘codebook’ (Cowan et al., 2000, p. 225) in the sense
of a shared vocabulary to articulate and share it with others (Johnson et al., 2002;
Saviotti, 1998; Leonard-Barton, 1995). Second, research has been described as an
experimental, open-ended activity of which the results are not necessarily foresee-
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able. This characteristic opposes a well-structured process and a clear division of
work between the partners. Moreover, the partners can be faced with difficulties
in specifying later ownership rights at the beginning of the project as long as the
results are not foreseeable in detail.

Contrariwise, it is expected that in development, the partners already have a rela-
tively good understanding of the technical issues at hand. This better understanding
allows a verbal description as well as codification of central mechanisms, relationships
and procedures. Furthermore, the process is typically more structured, following cer-
tain rules and protocols, which makes it is easier to draft distinct work packages
and to divide labour among the partners. Zollo et al. (2002) suggest that a higher
degree of division of labour with a clearer allocation of responsibilities will lead to
fewer uncertainties and co-ordination difficulties between co-operation partners. As
the results are foreseeable at the beginning, more detailed contracts can be devised
which reduces relational risks.

However, two counter-arguments are found in the literature. First, contrarily to the
above argument, some argue that research activities tend to depend more centrally
on ‘know-why’ than development activities which stronger rely on craft-like and
procedural knowledge; i.e., on ‘know-how’ (Moodysson, 2008). Hence, knowledge
sharing would be prone to greater difficulties in co-operative development compared
to co-operative research. Second, the separation between research and development
is not clear-cut. Invention is argued to be a recursive process, where particularly
in development activities new questions might arise which necessitate again more
fundamental research activities (Grupp, 1998; Kline, 1995).

4.6.2 Different Forms of Learning

In section 1.4, two different forms of learning in inter-organisational co-operation
have been introduced: learning from the partner, also referred to as knowl-
edge absorption co-operation, and learning with the partner, or reciprocal
learning (Child et al., 2005; Lubatkin et al., 2001). While the first form of inter-
organisational co-operation serves to adopt the knowledge and capabilities from
the partner (strong learning intent), the latter aims to access and combine distinct
knowledge bases to form something new (weak learning intent).
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In particular earlier research on strategic alliances often assumed a strong learning
intent of the partners (Nooteboom, 1999; Inkpen, 1998; Khanna et al., 1998; Lane &
Lubatkin, 1998; Hamel, 1991). This view is most markedly expressed in the work of
Hamel (1991), who observes that inter-organisational co-operation frequently leads
to a reapportionment of skills between the partners and summons firms to adopt an
explicit learning intent to win the ‘competition for competence’ which he perceives
as characteristic for inter-organisational co-operation. As a result, the knowledge
and technological bases of the partners subsequently converge.

Others, specifically Grant and Baden-Fuller (2004), vote for a differential view on
inter-organisational co-operation, motivated primarily by the quest to access com-
plementary resources and capabilities from the partner in order to fill resource gaps
in the own organisation. Access in this sense is marked by a division of labour
or mutual co-specialisation, where the firms are not eager to outlearn each other.
This idea has been expanded by Lubatkin et al. (2001) to situations of inventive
interaction between organisations. Lubatkin et al. assume that firms — faced by
a convergence of technologies and the need to combine different knowledge bases —
engage in processes of reciprocal learning where each partner brings in his specialised
knowledge and expertise. Through this combination, each partner can leverage the
other’s expertise without having to invest into knowledge-building internally. This
leads to a different pattern in respect to the convergence and divergence of the
knowledge bases of the partners: While necessitating initial levels of convergence
to enable communication, the partners subsequently engage in a process of mutual
specialisation, leading to divergent, although complementary, knowledge bases.

The study of Mowery et al. (1996) provides interesting empirical insights on these
divergent learning paths in inter-organisational co-operation. One of the prime re-
sults of their empirical investigation on knowledge transfer in strategic alliances is
that ‘significant inter-firm transfer of knowledge and technological capabilities oc-
curs in only a subset of alliances, characterized by “convergent development” * (p.
89). However, there is also a subset of partnering firms which displayed divergent de-
velopment. In these cases, firms displayed declining technological overlap over time
suggesting that in these cases, strategic alliances ‘are vehicles for accessing rather
than acquiring capabilities” (p. 89). These cases provide evidence for a permanent
division of R&D work between organisations. Mowery et al. (1996) concluded that
there are different strategies to learning within inter-organiational co-operation and
underscored the need for a better definition of learning in theoretical discussions.
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Hence, both situations are likely to exist, depending on the precise motives of the
respective partners (Lubatkin et al., 2001).

It can be assumed that different learning strategies necessitate different investments
in knowledge sharing. Thus, a strategy to learn from the partner is thought to
imply a closer interaction with the partner compared to a strategy of mutual co-
specialisation. This in turn might lead to different sensitivities of the partners in
regard to different forms of distance in inter-organisational co-operation.

4.7 Summary

Based on the insights of the benefits and challenges of inter-organisational co-
operation in R&D, particularly in regard to the process of knowledge sharing,
gained in Chapters 2 and 3, this chapter set out to scrutinise the impact of dis-
tance in different forms understood as important contextual variables influencing
inter-organisational knowledge sharing.

This argument builds on a recent line in innovation research which aims to dis-
entangle the determinants of interactive learning and novelty generation. In the
light of increasing organisationally and globally distributed innovation activities,
current views suggest it to be insufficient to discuss the role of geographic proximity
without filling it with the socio-economic or socio-cognitive relations that underpin
and shape economic interaction, interactive learning and novelty generation. Thus,
the inclusion of insights from social theory, particularly the logic of belonging and
the logic of similarity, are central. This argument has been most markedly advanced
by a research group called ‘Economics of Proximity” or ‘Proximity Dynamics’ The
main contribution of this group is to separate geographic proximity from other forms
of proximity which are thought to underpin interactive learning and novelty gener-
ation and to offer conceptual frameworks for analysis. Moreover, building on the
recent acknowledgment of a ‘proximity paradox’; distance in some dimensions is
currently proclaimed as an important lever for superior learning and novelty.

From the literature, a taxonomy of six forms of distance has been derived and
discussed in this chapter: geographical, institutional, organisational, strategic, tech-
nological and relational. For each dimension, this chapter has offered a definition,
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an in-depth discussion of potential effects, in terms of benefits and liabilities, as well
as a review of current empirical evidence. With inter-organisational co-operation in
R&D being a knowledge-based activity, the discussion of the effects of the differ-
ent dimensions has drawn primarily on insights into the processes and challenges of
inter-organisational knowledge sharing, in particular the ability and motivation of
the partners to share knowledge which had been identified as key determinants.

As a first step, these different forms of distance need to be understood in their
single effects. Yet, in reality, a co-operation project is characterised by a layering of
these different forms and their interplay. Thus, in a subsequent step, their combined
effects need to be considered. In this vein, an important amendment has been offered
by Boschma and Frenken 2009 who underscore that the impact of any individual
form depends on the level of distance between the partners in the remaining dimen-
sions. Hence, also the optimum level conducive to learning and novelty generation
in one dimension deviates from the global optimum simultaneously considering the
entirety of different forms of distance and their expressions.

Further, two variables have been discussed that are suggested to further influence the
reach and effects of different forms of distance in inter-organisational co-operation
in R&D. First, it has been suggested that research differs from development in
regard to the possibilities to share knowledge, as knowledge is often initially not
fully understood and tacit. Moreover, the possibilities to structure the co-operation
project and formally fix the contributions and outcomes in detailed contracts are re-
stricted. Contrarily, development builds on existing knowledge and is thought to be
more structured. On the other hand, development activities often build on hands-
on knowledge which is embodied in the scientists and assumedly hard to express.
Second, two different learning rationales have been distinguished: co-operation in
R&D can either constitute a learning vehicle to internalise the knowledge and skills
of the partner or be an expression of a deepening division of labour. In the first
constellation, the partners will subsequently converge in their knowledge basis and
capabilities, whereas in the latter constellation, a divergence in knowledge and skills
is expected. Both different invention stages and learning rationales can display dif-
ferent sensitivities towards distance between the partners in different dimensions.

A detailed summary of the expected effects is dismissed here as it follows in Chapter
5, where the main conclusions from theory and existing evidence are synthesised into
a set of hypotheses for the empirical invest