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Abstract

Innovation is an interactive learning process that is facilitated naturally by geographic proximity. Innovation intermediaries can serve as an extra
catalyst to and facilitator of interaction and collaboration. With today’s more globalized knowledge and innovation landscape, companies and

. |
research org ions seck p ary

p and partners with whom they can collaborate on a much broader geographical scale.
Although linkages with other actors internationally can offer related knowledge to help secure continuous dynamism and long-term
itiveness,

p gaging in internationally-collaborative innovation processes requires conscious efforts and capabilitics. Innovation actors —
particularly small companies — may lack the internal capacity or network connections to pursue international innovation activities. Such barriers

may prevent or limit the effectiveness of their engagement in international innovation processes.

Within the field of innovation policy, one of the current issues is how policymakers can address actors’ barriers to the internationalization of
innovation — helping to catalyze increased (and more efficient) international knowledge sourcing and collaboration. If innovation processes are
increasingly transnational, how are public policies designed to facilitate cross-border interaction? Could innovation intermediaries be leveraged in
this regard?

Existing literature focuses on the role that innovation intermediaries (cluster organizations or similar) have in facilitating interactive learning and
knowledge creation within a particular local innovation node or national geography. There is relatively less written about innovation intermediaries’
role in facilitating international interactive learning processes. This thesis aims to improve understanding of how innovation intermediaries foster
firms’ and rescarch organizations’ transnational innovation processes — facilitating learning and serving as an input for future policy development in
this arca.

This thesis uses a case study approach to investigate factors driving innovation actors’ need for intermediary support, and support functions
innovation intermediaries fulfill in relation to these needs. 59 innovation actors (i.e. research organizations, large/medi p and small
companies) and 14 innovation intermediaries — grouped in five transnational innovation networks — were the objects of study in the StarDust

project case. Data was collected through interviews, surveys and participant observation over the course of the three-year project.

Results highlight three key conclusions. First, transnational innovation processes drive a relatively stronger demand for external support to bringing
dispersed knowledge sources together in collaborative development of innovative solutions. Second, innovation actors’ differentiated interests in
external support imply a need for tailored support functions, and highlight the possibilities for leveraging the system in support delivery. Third,
research results point to the expanding role that innovation intermediaries take on to foster globalized innovation processes — without necessarily
having corresponding mandates or skills.

These findings contribute to the research field by providing more detailed insights on the type of intermediary support functions that may be useful
in internationally-interdependent innovation processes, and by providing a comparative perspective of different innovation actors’” support needs in
relation to the services provided by innovation intermediaries. The rescarch helps take a first step to substantiating the role that innovation
intermediaries could play in strengthening international linkages in research and innovation activities — contributing to ongoing policy development
in this arca.
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1. Introduction

1.1. Setting the Scene

Studies of innovation and innovation systems have highlighted the importance
of networking, cooperation and learning by interaction as necessary elements of
successful innovation strategies (Freeman 1991, Lundvall 2001, Prahalad and
Krishnan 2008). Interaction between various actor groups (e.g. firms, research
organizations and users) is naturally enabled by geographic proximity.
Geographical proximity provides exposure and ease of communication —
enabling exchange of tacit knowledge and development of absorptive capacity.
Geographical proximity also provides opportunities for social interaction —
strengthening collaboration between dispersed specialized entities. While
geographic proximity provides a natural counterforce to the complexities of the
innovation process, proactive facilitation of interaction — through various types
of innovation intermediaries — can enable stronger collaboration and catalyze
innovation processes (see, for example, Edquist and Johnson 1992, Bessant and
Rush 1995, Howells 2006, and Stewart and Hyysalo 2008). In this thesis,
innovation intermediaries are defined as organizations or bodies that act as an
agent in any aspect of the innovation process between two or more parties
(Howells 2006).

The last decades have been characterized by an increasingly globalized' landscape
for knowledge and innovation. Factors such as increased international mobility
of individuals, more efficient and easier access to communication platforms, a
geographic shift in the center of gravity of knowledge and innovation resources,
new forms of collaboration and firm strategies for competitive advantage, and

! Globalization is defined as the increasing interdependence between internationally dispersed economic
activities (Cantwell and Janne 2000).



the global nature of societal challenges have all contributed to this. The
internationalization” of innovation is viewed as important not only for
exploiting knowledge in new markets through e.g. exports, but also for accessing
international sources of knowledge and developing interactive learning processes
with international partners. International knowledge sourcing and collaboration
contribute to strengthened innovation processes (Amin and Cohendet 1999,
Asheim et al. 2011, Fitjar and Rodriguez-Pose 2011), and more attractive and
competitive international positions (Chen and Chen 1998, Wilkinson ez al.
2000).

In transnational innovation networks’, firms and other innovation actors have
strengthened opportunities to access complementary knowledge located
elsewhere and to respond to new market needs through collaboration with
international partners. This helps to enrich their own capacities and inspire new
ideas, ensure continuous dynamism (and avoid path dependencies), and enable
the development of more differentiated and competitive solutions — which can
strengthen performance and support longer-term competitive advantage.
Despite the many potential benefits of linking local innovation nodes to global
knowledge pipelines (Bathelt ez a4l 2004), the geographic dispersion of
knowledge sources and collaboration partners makes the interactive learning
process increasingly complex. Innovation actors need capabilities for identifying
relevant international opportunities, accessing complementary knowledge
located elsewhere, melding dispersed knowledge sources into collaborative
innovation processes, and developing and operationalizing integrated solutions
(Doz et al. 2001). Innovation actors — particularly small companies — may lack
the internal capacity or network connections to pursue international innovation
activities (OECD 2009a). Such barriers may prevent or limit the effectiveness of
innovation actors’ engagement in international innovation processes. The
limited effectiveness of and low engagement in international innovation
activities are among the problems that are addressed by innovation policy.

2 Internationalization is defined as the process of increasing involvement in international operations across
borders (Welch and Luostarinen 1988). The terms globalization and internationalization are used somewhat
interchangeably throughout the thesis.

3 “Transnational innovation networks” refers to knowledge transfer and other links between firms and other
actors in a local/regional innovation system, with other actors embedded in regional innovation systems in
other countries (Coe and Bunnell 2003).



Innovation policy aims at enhancing actors’ competencies as well as fostering
interactions between them, in order to strengthen the development,
transformation and use of knowledge. Just as the innovation process is complex
(relying on the capacities of and interactions between different actors), the
design and execution of innovation policy is challenging. The policy objectives
are complex — often intersecting with other policy areas. The instruments target
multiple actor groups (individuals, companies, research organizations, etc.) —
often in interaction with each other. And the indicators of success can be quite
vague — often using case “stories” and other qualitative measures to provide
evidence of progress, as statistics and composite scoreboards do not tell the
whole story.

With a more globalized innovation landscape, policymakers place increasing
attention on implementing measures to ensure domestic players are attractive
partners for international collaboration, support domestic enterprises’ ability to
take part in international collaborations (particularly small and medium
enterprises), and establish relevant infrastructures and institutions to facilitate
linkages “at home” and with others internationally (see, for example, Archibugi
and Iammarino 1999, Lundvall 2001, and Borrds ez 2/ 2009). In addition to the
existing challenges of the policy area, the design and execution of instruments to
foster interactive learning processes across geographical boundaries and multiple
levels of governance certainly adds increased complexity.

Compared to experience with policies to support international trade and
investment or international research cooperation, there is relatively less
experience with policies to foster new linkages and collaborative innovation
processes across borders (INSEAD and WIPO 2012: v). Policy instruments to
foster international innovation collaboration can target research organizations
and companies directly — through e.g. joint research projects, mobility
programmes, and specific collaboration programmes (Boekholt ez al 2009).
Policy support can also be provided indirectly — using innovation intermediaries
to provide e.g. information and brokerage services abroad, access to external
infrastructure, and international visibility.

As discussed above, existing literature has established the role of intermediaries
in e.g. scanning opportunities and providing intelligence, building network
linkages and facilitating interaction, and supporting commercialization activities
— all contributing to more effective innovation processes (Howells 2006,
Batterink ez /. 2010). And there are a number of examples of innovation policy
programmes (particularly in the area of cluster development) that leverage

3



intermediaries as an instrument to foster innovation processes and strengthen
the effectiveness of (regional) innovation systems (see, for example, Nooteboom
2004, OECD 2009b, OECD 2010, Lindqyvist ez /. 2013). The bulk of existing
literature focuses on the role that innovation intermediaries (cluster
organizations or similar®) have in facilitating interactive learning and knowledge
creation within a particular cluster/local innovation node or national geography.
There is relatively less written about innovation intermediaries’ role in
facilitating international interactive learning processes.

The issue in question is how policymakers can address actors’ barriers to the
internationalization of innovation — helping to catalyze increased (and more
efficient) international knowledge sourcing and collaboration. If innovation
processes are increasingly transnational, how are public policies designed to
facilitate cross-border interaction? Could innovation intermediaries be leveraged
in this regard? If so, what type of intermediary functions best address innovation
actors’ barriers and support needs?

1.2. Aim and Research Questions

Innovation intermediaries have an established (and academically documented)
role in innovation systems — helping companies and research organizations to
identify new opportunities, serving as a bridge (and interpreter) between actor
groups (including the public sector), as well as brokering and facilitating new
collaborative activities. Innovation intermediaries constitute a part of “support
infrastructure” within (regional and national) innovation systems.

The changing element is the nature of innovation processes. With a more
globalized knowledge and innovation landscape, innovation actors seek
complementary competencies and partners with whom they can collaborate in
order to develop a stronger “constructed advantage” (Asheim ez 2/ 2011) on a
much broader geographical scale. Innovation processes have become more open,
dispersed and internationally-interdependent — which contributes to additional

4 For a more detailed description of cluster organizations, see Sélvell et al. (2003), Ketels et al. (2006) and
Commission of the European Communities (2008a)



complexity. For some innovation actors, the level of complexity can be a barrier
— cither decreasing their effectiveness, or preventing their engagement
altogether. Companies and research organizations may need support.

Given the benefits that international knowledge sourcing and collaboration has
been shown to provide, innovation policymakers have an interest in finding
ways to decrease the barriers to and increase the effectiveness of international
innovation processes. As introduced above, policy support can target a range of
objectives. Most examples of policy instruments target universities, research
organizations or companies directly. Although “establishing relevant
infrastructures and institutions to facilitate linkages” are mentioned as a role for
public policy (Archibugi and Iammarino 1999), innovation intermediaries are
rarely mentioned. In the discussions on connecting local nodes to global
knowledge pipelines, one has to wonder if there is a role for “service
stations”...and if so, what is the purpose of the person at the pump?

The use of innovation intermediaries as an enabler and facilitator of globalized
innovation processes is a noticeable trend. It is not clear, however, what role
innovation intermediaries play — what functions they fulfill — in these
internationally-interdependent innovation processes, nor how they may be
leveraged as an instrument of policy.

This thesis aims to improve understanding of how innovation intermediaries
foster firms’ and research organizations’ transnational innovation processes.
The analytical framework used in this thesis builds on existing theoretical
models of metanational capabilities (Doz ez al. 2001, Doz and Wilson 2012)
and innovation intermediary functions (Howells 2006) to answer two research
questions:

1. What factors drive companies” and research actors’ interest in intermediary
support to their transnational innovation processes?

2. What functions do innovation intermediaries fulfill to support transnational
innovation processes for different actor groups (e.g. small companies,
medium/large companies, or research organizations)?



1.3. Research Design and Empirical Object

In this thesis, a case study approach has been used to explore how innovation
intermediaries foster firms™ and research organizations’ transnational innovation
processes.

The case study investigates both innovation actors’ needs for external support,
and the support functions that innovation intermediaries fulfill in relation to
these needs. Thus, the case study has two embedded units of analysis:
innovation actors and innovation intermediaries.

The case provided the opportunity to study a number of innovation
intermediaries who worked actively to support international innovation
processes for particular groups of innovation actors (including companies and
research organizations). The intermediaries were grouped in five transnational
innovation networks, representing different business sectors. Each network was
comprised of intermediaries (and their related actors) from several different
countries. Although the intermediaries (and their related actors) came from
different business sectors and geographies, they were all part of one single
(project-constructed) context.

The StarDust project’ is the object of this case study. The project aims at
strengthening transnational linkages between specialized research and innovation
nodes in the Baltic Sea Region. The project is comprised of five transnational
innovation networks operating in the fields of well-being and health, clean
water, design of living spaces, sustainable transport, and digital business and
services. Each of the five networks is made up of a number of local innovation
nodes (either clusters or research institutions) with complementary competencies
— working together to address a common challenge and shared strategic vision.

The five networks all have an innovation focus. In other words, the aim of each
innovation network is to develop a longer-term collaborative partnership that —
by combining complementary areas of expertise located in different regional
nodes around the Baltic Sea Region — can develop new products, services or

> StarDust was a strategic project (running for three years — 2011-2013) financed within the EU’s
BSR Programme. In this thesis, references to the case are all in present tense (even though the

project has ended).



business models that contribute to addressing societal challenges (with
commercial potential). By operating within a “transnationally-interdependent”
structure, individual innovation nodes are able to act on opportunities that may
otherwise have been “out of reach” if acting alone.

The StarDust case was chosen for several reasons. First, the embedded
innovation intermediaries and actors provided an example of the typical goals
and internationally-interdependent structures of transnational innovation
networks — comparable to global techno-scientific collaborations (Archibugi and
[ammarino 1999). It is this type of “globalization of innovation” (where
interdependent linkages between actors are key), where there is least policy
experience — and thus an area where additional exploration can help advance
knowledge and draw lessons for policy development.

Second, the case provided the chance to examine both innovation actors’
support interests and innovation intermediaries’ support responses at the same
time. Existing literature typically focuses on either the actors’ barriers to
internationalization and support needs, or the role of intermediaries in this
process. This case study has enabled a comparative analysis of what needs and
support interests innovation actors have, relative to the support functions that
innovation intermediaries provide. This provides a new contribution to research

in this field.

Finally, the case provided the opportunity to group the embedded units in
different constellations (allowing some comparison of support needs and
support functions across business sectors).

As an “insider researcher” within the StarDust project, the case also provided me
with good access to the two embedded objects of the study (both the innovation
intermediaries, and the innovation actors — i.e. companies and research
organizations) over the course of the three years. The case study includes data
from 14 innovation intermediaries, and 59 innovation actors (11 research
organizations, 18 large/medium companies, and 30 small companies).

Data on drivers of support needs (of companies and research organizations), and
support functions (of innovation intermediaries) was collected through
interviews, surveys and participant observation in two main phases. The research
involved an iterative analysis of the data collected in both the initial and follow-
up phases. The data on innovation actors’ support needs was structured
according to three innovation actor groups (i.e. research organizations,
large/medium companies, and small companies) and compared to data on the
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support functions that innovation intermediaries provided. The analysis of
results provides a number of insights on the support interests in most demand
across actor groups, on the actor group that has the most need for external
support, and on the expanding role that intermediaries take on in relation to
international innovation processes.

With a role as an “inside researcher”, the analytical results have not only helped
me draw some insights (and new questions) relevant to my personal research
interests, but have also been fed into an ongoing policy dialogue (across 10
countries) about alternative approaches and policy instruments to support
innovation collaboration across borders.

Figure 1 below provides a summary view of the logic of this thesis.

Figure 1: Scope of the Thesis
Innovation intermediaries’ function in fostering
globalized innovation processes

Case study of
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1.4. Contribution and Limitations

what support
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intermediaries
fulfill for different
actor groups and
what implications
this may have for

innovation policy

Within the field of innovation policy in recent years, significant attention has
been given to the globalization of research and innovation activities (generally)®,

¢ See, for example: Commission of the European Communities (2007, 2012b and 2012c¢) and

OECD (2008¢).



and the benefits of establishing international linkages between clusters (and
other specialized research and innovation environments) more specifically.”
Clusters and other types collaborative innovation environments can be viewed as
“systemic instruments” (Smits and Kuhlmann 2004) — serving as platforms for
learning and experimentation, managing interfaces between various actors, and
stimulating new forms of interaction (including international linkages). In
addition to a prominent position in the innovation policy discourse, the topics
of internationalization of research and innovation, and international linkages
between clusters and regional innovation systems also figure prominently on the
management and academic front.®

A common thread in all the policy, management and academic discourse is the
benefit of and need for strengthening international linkages in research and
innovation activities. Coupled to this, many issues are raised regarding the
complexity of managing such interdependent international processes (Doz et al.
2001, Doz and Wilson 2012), and the lack of experience/good practice on
effective policy instruments for catalyzing and strengthening such globalized
innovation processes (Archibugi and Iammarino 1999, Boekholt ez 2/ 2009,
INSEAD and WIPO 2012).

Current management and academic literature has documented the role that
innovation intermediaries play within a regional or national innovation system
by providing information, brokering transactions, facilitating collaboration, and
helping to find funding for the innovation outcomes of such collaborations
(Howells 2006, Kleinbaum and Tushman 2007, Kirkels and Duysters 2010).
Yet there is relatively little written on the role that innovation intermediaries
play in facilitating international linkages and fostering globalized innovation
processes. This thesis contributes to existing theory on functions of innovation
intermediaries  (Howells  2006) by exploring aspects related to
internationalization and network orchestration and outlining a number of
specific activities that intermediaries perform to foster globalized innovation
processes.

7 See, for example: Commission of the European Communities (2008a and 2012a) and Borrds and
Haakonsson (2012).

8 See, for example: Archibugi and lammarino (1999), Borris et al. (2009), Carlsson (2006), Doz
and Wilson (2012), Edler and Boekholt (2001), Fitjar and Rodriguez-Pose (2011), Howells
(1999) and INSEAD and WIPO (2012).



Existing reports on the role that cluster organizations’ have in supporting
international innovation activities focus primarily on the perspective of the
cluster organization — not comparing usefulness of support functions to the
needs/demands of the companies and research organizations that they support.
This thesis provides a contribution to this type of analysis by presenting a more
complete picture — exploring both the support interests and priorities companies
and research organizations have for external support, as well as their perspectives
on the usefulness of support functions that innovation intermediaries deliver.

By exploring how innovation intermediaries are currently being used to foster
international innovation processes in five transnational networks, this thesis aims
to provide some new insights on particular support needs of different actor
groups, as well as a deeper understanding of the functions that innovation
intermediaries fulfil to address these needs. The research results help take a first
step to substantiating the role that innovation intermediaries could play in
strengthening international linkages in research and innovation activities —
contributing to ongoing policy development in this area.

Given the scope of the case study, the research results do not provide insights on
the relative success or impact of innovation intermediaries’ support, nor does the
research provide insights on whether or when innovation intermediaries should
be leveraged to support globalized innovation processes. Rather, the main
contribution of this thesis is to position innovation intermediaries as an
institution or infrastructure that could be leveraged in policy support to
globalized innovation processes — a possible way of addressing the “systemic
problems” (Chaminade and Edquist 2006) that exist.

1.5. Structure of the Thesis

Following this introductory chapter, chapter two provides an overview of the
theoretical points of departure. The chapter is divided into five sections,
discussing: innovation, collaboration and the role of intermediaries;
globalization and implications on innovation processes; innovating in

? one example of an innovation intermediary

10



transnational innovation networks; and public policy in relation to international
innovation processes. The chapter’s final section presents the analytical
framework.

Chapter three on research design and methods presents the overall research
approach, describes the object of research and the research design, and discusses
how the work has been operationalized and how limitations and challenges have
been addressed. Chapter four presents the empirical context, including an
overview of historical, political and economic linkages in the Baltic Sea Region,
an introduction to the EU Strategy for the Baltic Sea Region and the BSR Stars
flagship programme, and an overview of the five transnational innovation
networks embedded in the StarDust case. Chapter five presents an analysis of
the data following the structure of the analytical framework: an analysis of the
drivers of innovation actors’ external support needs and an analysis of the
functions that innovation intermediaries fulfil in relation to these needs. Finally,
chapter six concludes with a discussion of the overall findings, their possible
implications for innovation policy, and areas for future research.
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2. Theoretical Building Blocks

and Analytical Framework

The aim of this thesis is to explore how innovation intermediaries foster firms’
and research organizations’ transnational innovation processes — providing
insights on how they may be leveraged in policies aimed at strengthening
interaction and innovation linkages internationally.

The thesis draws from theoretical work in a number of areas (innovation systems
and innovation management, economic geography, internationalization strategy
and business management, and innovation policy) forming five main theoretical
propositions. First, innovation intermediaries are a part of the “support
infrastructure” of innovation systems — supporting innovation processes by
providing information, brokering transactions, and facilitating collaboration.
Second, internationalization of innovation (i.e. accessing international sources of
knowledge and developing interactive learning processes with international
partners) is growing in practice and policy attention as it has been shown to be
conducive to more (and more radical) innovation. Third, despite an
understanding of the benefits and capabilities needed for globalizing innovation
activities, some companies and research organizations experience barriers or
challenges that limit their internationalization activities. Fourth, innovation
policy plays a role in addressing systemic problems such as a lack of linkages and
interactive learning between actors — and may implement measures that
strengthen linkages and foster interactive learning processes between actors and
between internationally-dispersed innovation nodes. Finally, compared to
experience with policies to support exploitation of nationally-produced
knowledge or to generate new knowledge in international collaboration, there is
relatively less experience with policies to foster transnational innovation
processes (i.e. interactive learning processes in geographically-dispersed,
internationally-interdependent structures).

13



This thesis focuses on two main issues that are not explored in detail in existing
theory: why innovation actors may need intermediary support for transnational
innovation processes, and what functions innovation intermediaries have in
transnational innovation processes. Existing theory documents the challenges to
and capabilities needed for internationally-interdependent innovation processes
— highlighting the importance of strong network linkages. Much existing
literature discusses the role that subsidiaries, trade networks, and global value
chains play in fostering and making use of these international network linkages.
Although empirical observations provide evidence that intermediaries are
involved in supporting innovation processes (including international knowledge
sourcing and collaborative innovation activities), there is little theoretical debate
or empirical studies of the possible need for or use of innovation intermediaries
in transnational innovation processes. This thesis explores this topic.

Related to this first issue on why companies and research organizations may have
an interest in intermediary support to their transnational innovation processes, is
the issue of what functions companies and research organizations may need
intermediaries to fulfill. Existing theory (Howells 2006) establishes a general set
of functions that innovation intermediaries fulfill to support any aspect of the
innovation process. This set of functions was developed based on the context of
innovation processes in the United Kingdom. This thesis explores what
functions innovation intermediaries fulfill in transnational innovation processes
— investigating which functions are most useful (in relation to innovation actors’
needs) and further developing the existing theoretical frame.

The discussion of the theoretical building blocks and presentation of the
analytical framework is structured in five sections. The first section draws key
messages from innovation management and innovation systems theory,
describing the complexities of the innovation process, highlighting the role that
geographical proximity plays in enabling exchange of tacit knowledge and
collaboration, and explaining the role of innovation intermediaries within
innovation systems. The second section reviews a number of characteristics of
the increased globalization of innovation processes and the resulting changes in
strategic approaches and structures for organizing international innovation
activities. The third section elaborates on the opportunities and challenges
associated with transnational innovation networks, and the capabilities
innovation actors need to operate within such internationally-interdependent
structures. The fourth section discusses the role of public policy in relation to
transnational innovation processes. In the final section of this chapter, the
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analytical framework — operationalizing the two main issues introduced above —
is presented.

2.1. Innovation, Collaboration and the Role of
Intermediaries

Innovation is the implementation of a new or significantly improved product
(good or service), or process, a new marketing method, or a new organizational
method in business practices, workplace organization or external relations
(OECD 2005). The innovation process is based on knowledge that is embodied
in people and transformed through interaction and learning — embedded in
various systems of innovation. Interaction between various actor groups is
naturally enabled by geographic proximity. Proactive facilitation of interaction —
through various types of intermediaries — can also enable stronger collaboration
and catalyze innovation processes. The following section draws on relevant
literature in the areas of evolutionary economics, innovation and knowledge
management, innovation systems and economic geography.

2.1.1. Innovation and Systems of Interactive Learning

Schumpeter used the term ‘creative destruction’ to describe the process of
innovation, and highlighted that economic growth is driven by continually
evolving institutions, entrepreneurs and technological change (Schumpeter
1934, 1942). Studies of the process of technological advancement (i.e.
innovation) expanded over time, emphasizing the role that investments in
R&D, education and learning processes played on economic growth (see, for
example: Arrow 1962; Kuznets 1973; Romer 1986)."° Innovation has been
described as both an evolutionary and socially interdependent process which is
built on the transformation of information into knowledge — which, through
continuous learning processes within firms and other organizations, later evolve

19 See Sena 2004 for a useful overview

15



into goods or services which can be commercialized (see, for example: Nelson
and Winter 1982; Lundvall 1985, 1988, 1992; Nelson and Romer 1996).

Various descriptions of the innovation process highlight feedback loops both
between firms and other organizations, as well as between different activities (or
sub-processes): sensing market opportunities; developing research, scientific and
technological knowledge; applying knowledge through invention, development
and production processes; and matching the transformed knowledge to market
needs through commercialization (see, for example: Kline and Rosenberg 1986;
Pavitt 2005; Tidd ez /. 2005). The continuous and interdependent process of
blending knowledge and skills, embodied in a variety of individuals and
organizations, makes innovation a complex process. A number of aspects
contribute to the complexity. For this dissertation, four overall aspects are
highlighted: the type of knowledge involved, the level of specialization of
knowledge and economic activities, the absorptive capacity of actors seeking
knowledge (e.g. individual entrepreneurs, firms and other organizations), and
the nature of interactions between involved actors.

First, the type of knowledge involved can influence the complexity of the
innovation process. Knowledge is often described as being one of two different
types: codified or tacit. Codified (or explicit) knowledge is possible to articulate
(in writing or orally), store and transfer easily. Examples of codified knowledge
include dates of historical events, measurements or distances. Tacit knowledge,
on the other hand, has been described as “things that we know but cannot tell”
(Polanyi 1962, 1966). Tacit knowledge is not easily shared, but is rather learned
through experience. These experiences are person-embodied, and are not easily
codifiable. Examples of tacit knowledge include the ability to ride a bike or
speak a language, as well as the ability to operate complex systems or manage an
organization. The degree of tacitness can vary (Howells 1996), affecting learning
processes. “The less explicit and codified the tacit know-how is, the more
difficult it is for individuals and firms to assimilate it (ibid.: 93).”

The second aspect contributing to the complexity of learning and innovation
processes is the level of specialization of knowledge and economic activities.
Early economists stressed the benefits of specialization through division of labor
(Smith 1776) and trade based on the principles of comparative advantage (i.e.
producing and exporting those goods for which you have a relatively lower cost
of production) (Ricardo 1817). More recent economists have proven the
economic benefits of specialization — not based on the principles of comparative
advantage from certain given natural advantages, but rather based on the
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principle of increasing rates of return associated with the strategic investment in
and accumulation of knowledge (Romer 1986). As individuals, firms, and
countries make intentional choices to invest in developing certain fields of
expertise (through e.g. education and research), this leads to increased
capabilities and efficiency in these fields. Such intentional and strategic choices
of specialization, taking advantage of unique competencies and strengths in the
business environment, have been coined “competitive advantage” (Porter 1990,
1998a). Increasing specialization of knowledge — embodied in both individuals
and organizations — leads to more dispersed nodes of knowledge, which firms
need to access and integrate in their innovation processes. The management (or
guidance) of this process requires a high degree of social interaction, as well as
the ability to communicate and work across organizational, disciplinary and
professional boundaries (Doz ez al. 2001, Archibugi and Pietrobelli 2003,
Gertler 2003).

The third aspect contributing to the complexity of learning and innovation
processes is the absorptive capacity of actors seeking knowledge (e.g. individual
entrepreneurs, firms and other organizations). Absorptive capacity has been
defined as "the ability to recognize the value of new (external) information,
assimilate it, and apply it to commercial ends" (Cohen and Levinthal 1990:
128). Success in absorbing and using new knowledge is based on prior related
knowledge and expertise. Prior related knowledge and expertise includes a range
of things — from shared language and context, to knowledge of the most recent
scientific or technological developments in a field. Thus, actors who have been
educated, worked or developed specific competencies within a particular field
are well-positioned to take in and use new knowledge from external sources.
And, in fact, prior possession of relevant knowledge gives rise to creativity —
permitting new associations and linkages that may not have been considered
before. On the other hand, those who have little or no prior knowledge are less
likely or unable to understand the benefits of and apply external knowledge
inputs. Effective communication — both between individuals and within and
between firms — also strengthens absorptive capacity. At a minimum, effective
communication includes a shared language and symbols. On an organizational
level, the importance of individuals who can stand at the interface of either the
organization and the outside, or between units within the organization are
critical. These “boundary spanners” (Tushman, 1977) are important interpreters
of “external” information into forms that are useful.
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The fourth aspect contributing to the complexity of learning and innovation
processes is the nature of interactions between involved actors. Here, one can
distinguish between two extremes: interactions that are more short-term,
transactional, driven by contractual arrangements, and those that are more long-
term, relational, driven by trust in the mutual gains from collaboration. Longer-
term interactive learning processes among different actors (including users,
firms, research actors, etc.) are those that have been shown to be more successful
and productive (Rothwell 1977). Collaboration with potential users at early
stages in the innovation process can provide insights both on user needs and
conditions of usability (Lundvall 1985, 1988 and von Hippel 1988).
Collaboration within the firm (across different functional departments), and
inter-firm collaboration (with suppliers, customers and firms in related
industries) also provides access to insights that are important inputs to
innovation processes (Porter 1998a, Nooteboom 1999). Interactions with actors
who have complementary competencies help firms explore and ‘stretch’ their
own knowledge base, as well as expose firms to situations where their own
knowledge could be exploited in new ways (Nonaka and Takeuchi 1995,
Lundvall and Borrds 1998). Collaboration with universities and other research
actors provides firms with access to newest findings and cutting-edge knowledge
— and universities with the opportunity to better understand industry needs and
help them shape research to be more relevant. The public sector also has a role
in providing, for example, infrastructure and supportive institutional
frameworks. Government — at sub-national, national and supra-national levels —
is an important part of innovation systems (see for example: Lundvall 1992,
Nelson 1993, Edquist 1997, and Etzkowitz and Leydesdorff, 2000).

The definition of innovation systems used in this thesis is Lundvall’s (1992: 2)
broad definition of innovation systems: “...a system of innovation is constituted
by elements and relationships which interact in the production, diffusion and
use of new and economically useful, knowledge.” This definition includes all
parts and aspects of the economic structure and the institutional set-up that
affect learning, and highlights the function of relationships and interaction
between actors in the system. The boundaries of systems of innovation — the
distinction of what is inside and outside a system — can be viewed
spatially/geographically, sectorally'’, or in terms of technology'* or activities". In

' see e.g. Breschi and Malerba (1997)
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terms of spatial/geographic boundaries, two concepts are predominant: national
and regional innovation systems.

A national innovation system (NIS) encompasses elements and relationships
either located within or rooted inside the borders of a nation state. Lundvall
(1992) explains that national economies differ regarding the structure of the
production system and the general institutional set-up. These differences will be
reflected in: internal organization of firms; inter-firm relationships; role of the
public sector; institutional set-up of the financial sector; R&D intensity and
R&D organization (ibid.: 14). Building from the work of regional science and
economic geography (including Camagni 1991 and Braczyk et al. (eds.) 1998),
Cooke (1996 and 2001) and others highlighted that similar distinctions in
infrastructure, institutions, organization of firms and governance of the
innovation system could be made at regional level — regional innovation systems
(RIS). These regional characteristics together define the degree of embeddedness
of the region, i.e. the extent to which a social community operates in terms of
shared norms of cooperation, trustful interaction and untraded
interdependencies (Cooke 1996 and 2001). Such inter-firm networking, inter-
personal connections, and local learning processes lead to unique regional
capabilities — “sticky” knowledge — that cannot easily be transferred to other
places (Malmberg 1997, Asheim and Isaksen 2002) — see next sub-section.

In addition to national and regional systems of innovation, various academic
and policy papers have introduced the concept of innovation activities at supra-
national level (including mega regions and macro regions). Florida (2008) builds
on a premise presented by Ohmae (1991) that globalization has made national
boundaries relatively less important for economic activities. The economic unit
that makes most sense — he argues — is not the city, region or nation-state, but
rather mega-regions that mass together talent, productive capability, innovation
and markets on a large scale. Mega-regions are contiguous (or nearly contiguous)
geographic spaces (ranging in size from 5 to more than 100 million people) that
have been identified by lighted areas as seen from space at night, combined with
other economic measures (Florida et al. 2008). A macro region, on the other

12 see e.g. Carlsson and Stankiewicz (1991)

13 see e.g. Edquist (1997 and 2005)
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hand, is not an empirically, but rather a politically-defined concept that has been
introduced by the European Commission (Commission of European
Communities 2009a). A macro region is defined as an area including territory
from a number of different countries or regions associated with one or more
common features or challenges. Macro regions are considered as a new
cooperative framework to address shared challenges — aimed both at
strengthening international competitiveness and achieving territorial cohesion.
Both mega-regions and macro regions are conceived as parallel structures to
national and regional innovation systems — aimed at mobilizing the capacity of
the people and businesses located in a particular territory, and building links
with other territories to ensure that common assets are used in a coordinated
and sustainable way. The importance of linkages between these different
geographical spaces and “systems” of innovation (on local/regional, national and
supranational/global levels) has been increasingly highlighted in academic
literature (Bunnell and Coe 2001, Freeman 2002, Asheim and Isaksen 2002,
Bathelt et al. 2004, Amin and Cohendet 2005, Cooke 2005).

Linkages within and between different geographical spaces and systems of
innovation are important because they increase knowledge spillovers and
learning, strengthen absorptive capacity, and provide companies with helpful
input from related actors (e.g. users, customers, suppliers, companies in related
industries, research organizations). All of this serves to stretch an existing
knowledge base, inspire new ideas, and spawn continuous renewal. These related
actors with specialized and “sticky” knowledge can be located within the same
geographical area, or they can be embedded in another innovation system
elsewhere. Whereas linkages and interactive learning processes are enabled by
geographic proximity (see next sub-section), innovation policy may play a role in
strengthening linkages and fostering learning processes between actors and
between (potentially spatially-dispersed) specialized nodes. This reasoning lies at
the core of the concepts of “constructed regional advantage” (Commission of the
European Communities 2006; Asheim, Boschma and Cooke 2011) and “smart
specialization” (Foray and Van Ark 2007; Foray 2009; Foray, David and Hall
2009 and 2011). Alternative policy approaches for strengthening linkages and
interactive learning processes is a topic on which I will elaborate further in later
sections.
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2.1.2. Geographical Proximity and Clusters — the natural enabler of
interaction

The increasing specialization of knowledge production leads to a need for
connecting different (but related) knowledge bases through interaction (Frenken
et al. 2007, Asheim et al 2011). Interaction can occur between individuals, but
also between firms and other actors (in the same or different sector). Broader
interaction and networks with other related actors strengthen absorptive capacity
and learning (see, for example, Nooteboom 2000, Cohendet and Llerena 2003).
Interaction, learning and collaboration are facilitated by geographical proximity.
Economists and economic geographers have established a number of benefits (or
positive externalities) of the spatial concentration (or agglomeration) of people
and economic activities. Agglomeration economies are typically divided into two
types: urbanization economies and localization economies. “Urbanization
economies” refers to the co-location of unrelated economic activities in cities or
industrial core regions, and the benefits derived from diversification (Jacobs
1969, 1984). “Localization economies” refers to the co-location of the same or
closely-related economic activities, and the benefits derived from pools of
specialized labor, economies of scale in specialized inputs, and knowledge

spillovers'?.

Simply put, when firms (and other organizations) in related industries cluster
together, pools of specialized human resources and other specialized inputs (e.g.
components, machinery, research and design) develop over time. Firms in the
cluster benefit from being able to draw from larger pools of labor with relevant
skills and experience, and individuals benefit from the range of employment
possibilities. The concentration of other inputs helps firms to decrease costs (as
firms have multiple competing suppliers), while keeping quality high. And (as
discussed in the previous section), the regular interaction between the various
actors supports a quicker diffusion and absorption of knowledge. Marshall
(1890) describes this eloquently:

14 See Marshall (1890) for a discussion of these positive externalities
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“Good work is rightly appreciated, inventions and improvements in machinery,
in processes and the general organization of the business have their merits
promptly discussed: if one man starts a new idea, it is taken up by others and
combined with suggestions of their own; and thus it becomes the source of
further new ideas (ibid., Book IV, Chapter X, Section 3).”

Academic discourse over the last 20 years has drawn a number of links between
the concept of localization economies (or spatial clustering) and innovation
processes — focusing on knowledge spillovers and dynamic relations between
actors, as well as the role of the business environment in supporting innovation
and ensuring sustainable competitive advantages for an economy. For example,
Howells (2002) expands on the mutual influencing relation between geography
and knowledge. He argues that geography has a profound influence on
knowledge and learning processes by shaping individuals’ self-knowledge and
interpretation frames, by influencing human interactions and learning processes
undertaken with others, and by constraining access to externally acquired
information (in terms of scanning costs and acquisition barriers). Although
other types of proximity (e.g. cognitive, relational, institutional) matter in
learning processes, geographical proximity has an indirect influence on
everything else. This point is also made by e.g. Sabel 1989, Porter 1990, and
Storper 1992, who have highlighted the role of the local business environment
and production system in determining the innovative capacity of firms and
maintaining global competitiveness.

Localization economies have been described using a number of different
concepts including: industrial districts (Brusco 1982, Becattini 1990),
innovative milieux (Aydalot 1986, Camagni 1995), and clusters (Porter 1990).
Among these, the concept of “clusters” has become the predominant term used
by researchers and policymakers. Porter (1998b) describes clusters as
“geographic concentrations of interconnected companies and institutions in a
particular field“ and summarizes a number of reasons why clusters allow
companies to operate more productively and innovate. These include: better
access to employees and suppliers; access to specialized information;
complementarities with other actors in the cluster; continual interactions and
mutual learning among actors in the cluster; access to institutions and public
goods; better motivation and measurement; and the capacity and flexibility to
experiment at lower cost and act rapidly.
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A number of empirical studies (Glaeser ez 2. 1992; Audretsch and Feldman
1996; Porter 2003; Delgado, Porter and Stern 2011) have described how
specialized clusters of related economic activities yield growth of employment,
wages, number of new company establishments and patents — and thus strong
international competitiveness. Other studies (DASTI 2011) provide evidence
that participation in organized efforts to increase cluster competitiveness —
referred to as cluster initiatives (see Solvell er 2/ 2003) — result in increased
R&D collaboration, probability to innovate, and better use of other (public)
R&D and innovation financing. Many of the positive results that clusters bring
are derived from spillovers across firms, industries and institutions of various
sorts — making clusters a system of inter-connected firms and institutions whose
whole is more than the sum of its parts. As discussed above, spillovers within
clusters depend, to some extent, on personal relationships and interactions
between networks of individuals and institutions. Although the existence of a
cluster makes such relationships more likely to develop and become effective,
they are far from automatic. Formal and informal organizing mechanisms play a
role (Porter 2003). Cluster organizations are such a formal organizing
mechanism — or institution for collaboration. Cluster organizations have the role
of providing services to various participating actors (firms, research providers
and others) and orchestrating collaboration activities that foster growth and
development (Porter and Emmons 2003, Sélvell ez 4/ 2003, Wallin 20006).
Institutions in the cluster define how learning takes place (Lundvall and Maskell
2000) and help make firms of the cluster attractive for outsiders to interact with
(Malmberg and Maskell 2002).

On other hand — clusters or networks that foster interactions and relationships
that are too close (cognitively and relationally) may yield obstacles for novel
combinations of knowledge and radical innovation. Ciritics of clusters argue that
there is a lack of clarity in the concept — both the geographical scale and the
composition of cluster, and discuss the potential disadvantages of clusters.
Among the disadvantages, authors highlight that over-specialization in clusters
may result in a lack of broader interaction and dynamism, institutional and
industrial path dependencies or lock-in (Martin and Sunley 2003). On this
topic, Jacobs (1984: 224) draws comparisons between natural ecologies and
economies: “...economies producing diversely and amply for their own people and
producers, as well as for others, are better off than specialized economies. . .the more
diversity there is, the more flexibility, too...” To guard against such risks for lock-
in, clusters need to continuously diversify their exposure to new knowledge. A
recent empirical study of firms in Norway has highlighted that the most

23



innovative firms are those that rely more on global — rather than local or
national — sources of knowledge. In fact, the study provides evidence that firms
with a greater diversity of international partners tend to innovate more and
introduce more radical innovations than firms focused on local interactions for
new knowledge (Fitjar and Rodriguez-Pose 2011).

The geographic proximity that naturally exists in clusters addresses the
complexities of the innovation process. Proximity provides exposure and ease of
communication — enabling exchange of tacit knowledge and development of
absorptive capacity. Proximity also provides opportunities for social interaction
— strengthening collaboration between dispersed specialized entities.

Even though geographic proximity provides a natural counterforce to the
complexities of the innovation process, many innovation systems include
intermediary institutions as an extra catalyst to and facilitator of collaboration
(see, for example, Edquist and Johnson 1992, Bessant and Rush 1995, Howells
20006, and Stewart and Hyysalo 2008). These intermediary institutions may
originate as a policy response to a lack of linkages and interactive learning
between actors, or an effort to catalyze stronger linkages and interactive learning
processes (addressing what Chaminade and Edquist 2006 term a “systemic
problem”). As such, innovation intermediaries can be considered to be a part of
the “learning system” or “innovation support system” (see e.g. Cooke ez al.
1997, Doloreux 2002) — focused on fostering flows of knowledge and
information, and enabling social interaction that are key for the learning process.
This positions innovation intermediaries as one of the alternative policy
mechanisms that can be used to strengthen linkages and interactive learning
processes.

2.1.3. Innovation Intermediaries — the construct for collaboration

Building on literature on dynamic capabilities (Teece er al. 1997), knowledge
management and organizational learning (including Lam 2000, Lam and
Lundvall 2000), and the function of the “supporting space” in innovation
networks (Ratti 1991), a broad range of authors have investigated the role of
boundary spanners (Tushman 1977, Tushman and Scanlan 1981, Williams
2002, Kleinbaum and Tushman 2007), brokers (Provan and Human 1999,
Klerkx and Leeuwis 2009, Kirkels and Duysters 2010) and other third-party
actors who facilitate knowledge exchange and collaboration in open and
distributed innovation processes.
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These authors highlight the role that boundary spanners, brokers and other
organizations have in supporting innovation processes and more effective
innovation systems by e.g. linking actors (e.g. companies, research organizations,
users, etc.) together, mediating and helping to coordinate the use of knowledge,
and facilitating interactive learning processes between different actors. As
introduced above, these intermediaries can be considered part of the innovation
support system, as they provide structured activities that are targeted at
strengthening innovation and the competitiveness of firms.

Howells (2006) provides a synthesis of the literature and develops the “catch-all”
concept of innovation intermediaries. Innovation intermediaries are defined as
“an organization or body that acts as an agent or broker in any aspect of the
innovation process between two or more parties. Such intermediary activities
include: helping to provide information about potential collaborators; brokering
a transaction between two or more parties; acting as a mediator, or go-between,
bodies or organizations that are already collaborating; and helping find advice,
funding and support for the innovation outcomes of such collaborations (ibid.:
720).” Based on a case study of intermediaries operating within the UK system
of innovation, Howells summarizes a list of 10 different roles and functions of
the intermediation process within innovation (see Table 1 below).

Table 1: Innovation intermediation functions

Foresight and diagnostics

Scanning and information processing

Knowledge processing and combination/recombination
Gatekeeping and brokering

Testing and validation

Accreditation

Validation and regulation

Protecting the results

Commercialisation

S YR N AN AR RN =

0. Evaluation of outcomes

Source: Howells (2006: 720)

For each function, examples of activities or services that intermediaries provide
will be briefly presented. The foresight and diagnostics tunction encompasses
technology foresight and forecasting, and articulation of needs and
requirements. Intermediaries may support innovation actors with technology
roadmapping and strategic planning. The scanning and information processing
function encompasses information scanning, and scoping or filtering activities.
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Intermediaries may support innovation actors with access to new market or
technology intelligence, or prioritization of identified market opportunities. The
knowledge ~ processing and combination/recombination function encompasses
combining knowledge from two or more partners, as well as generating new
knowledge to combine with partner knowledge. Intermediaries may support
innovation actors by facilitating collaborative research or development — within
the “node” or with external partners. The gatekeeping and brokering function
encompasses matchmaking and brokering, and contractual advice.
Intermediaries may support innovation actors by negotiating new alliances or
business models.

Innovation intermediaries are engaged in later phases of innovation processes as
well. The testing, validation and training function encompasses testing,
diagnostics, analysis and inspection; prototyping and pilot facilities; as well as
scale-up, validation and training. Intermediaries may support innovation actors
by providing neutral prototyping or demonstration facilities (e.g. living labs), or
enabling tests or validation activities in other markets. The accreditation and
standards function encompasses providing standards advice, setting and
validating standards. The regulation and arbitration function encompasses
regulation and arbitration. The intellectual property: protecting the results function
encompasses protecting the outcomes of collaboration. In these three functions,
intermediaries may support innovation actors either by directly setting standards
or regulation, or by engaging indirectly through lobbying, mediation, or
professional advice. The commercialization: exploiting the outcomes function
encompasses marketing, sales, and provision of capital. Intermediaries may
support innovation actors with market research and business planning,
promotion activities, and accessing seed or venture capital. The assessment and
evaluation function encompasses technology assessment and evaluation.
Intermediaries may support innovation actors with performance assessments (of
a specific product or technology, or of a collaborative process).

Building from Howells’ own description of “phases” of intermediary support
and inspired by the network orchestration functions of “innovation initiation,
network composition, and innovation process management” presented in
Batterink ¢z al. 2010, these 10 functions can be placed into three groups:
intelligence and innovation initiation (functions 1 and 2), network composition
and knowledge transformation (functions 3 and 4), and innovation process
management and commercialization (functions 5-10). A range of institutions
and organizations exist that fulfill these functions in different innovation
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systems. Within clusters (or other types of specialized innovation nodes), cluster

> fulfill a number of innovation intermediary functions —

organizations'
highlighting innovation opportunities, bringing innovation actors together and
matchmaking,  catalyzing  knowledge  exchange and  collaborative

experimentation, and facilitating different parts of the innovation process.

Existing literature focuses on the role that innovation intermediaries (cluster
organizations or similar'®) have in facilitating interactive learning and knowledge
creation within a particular cluster/local innovation node or national geography.
There is also a need for innovation intermediaries to help “their” local nodes to
reach out and interact with other actors that can offer related knowledge in
order to secure continuous dynamism and long-term competitiveness. This
encompasses interaction not only with actors outside their particular cluster and
local geography, but also with actors in specialized innovation nodes in other
geographies. It seems that the overall rationale and role of innovation
intermediaries (i.e. to foster flows of knowledge and information, and enable
interactive learning processes between various actors) should be the same
regardless of the level of geographic dispersion of the actors, yet one can wonder
if the specific activities — or functions — of innovation intermediaries are the
same. Given that the list of intermediary functions was developed based on the
context of a national innovation system (the UK), it can be questioned whether
the same functions are relevant for supporting transnational innovation
processes — i.c. fostering linkages and interactive learning processes between
actors located in different geographical systems of innovation. This is one of the
main issues addressed in this thesis. The operationalization of this question will
be elaborated in Section 2.5.

But first, the trend toward and importance of linkages between different
geographical spaces and systems of innovation is explored in the next section.

15 specialized institutions (that manage cluster initiatives) which take various forms, ranging from
non-profit associations, through public agencies to companies (Commission of the European
Communities 2008a: 8); for a more detailed description of cluster organizations, see Sélvell ez
al. (2003) and Ketels ez a/. (2006)

16 For a more detailed description of cluster organizations, see Sélvell ez a/. (2003), Ketels ez al.
(2006) and Commission of the European Communities (2008a)
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2.2. Globalization and Impacts on Innovation
Processes

Over the last decades, various authors (Ohmae 1995 and 2005; Doz et al. 2001;
Chesbrough 2003; Prahalad et al. 2004 and 2008; Friedman 2007) have
highlighted features of globalization that have led to a “flattened world”
(Friedman 2007). This flattened world is characterized by (among other things)
increased interdependence between nation-states, new means of social
interaction and accessing outside knowledge, more empowered individuals, and
a resulting change in the ways that companies and countries compete. These
(and other) features have contributed to the development of a global knowledge
and innovation landscape, which has led to more internationally-interdependent
innovation processes. This has created new opportunities and challenges for
firms and other actors involved. The following section draws on relevant
literature in the areas of economic geography, internationalization strategy and
business management.

2.2.1. The Global Knowledge and Innovation Landscape'”

In the context of this thesis, globalization is defined as the increasing
interdependence between internationally dispersed economic activities (Cantwell
and Janne 2000). For the purposes of this dissertation, the reference to the ‘new
global knowledge and innovation landscape’ is defined as referring to five
somewhat inter-related aspects: increased international mobility of individuals;
more efficient and easier access to communication platforms; a geographic shift
in the center of gravity of knowledge and innovation resources; new forms of
collaboration and competitive advantage; and the global nature of societal
challenges. A more detailed description of each aspect follows.

17 This section is developed from a conference paper co-authored with Sylvia Schwaag Serger:
“Internationalization of Research and Innovation — new policy developments”, presented at the
CONCORD 2010 Conference on Corporate R&D: an engine for growth, a challenge for
European policy.
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Increased international mobility of individuals has impacted the way companies
innovate. Annalee Saxenian (2006) discusses how skilled “technology
entrepreneurs” lever their experience and relationships to operate in several
countries simultaneously — identifying market opportunities, locating partners
and managing cross-border business. Such circulation of human resources and
the development of “knowledge diasporas” contribute to a country’s talent pool,
strengthen interactive learning across borders, and help ensure longer-term
competitive strength (World Bank Institute 2006, Tung 2008). Increasingly,
innovation processes are embedded in distinct local/regional environments,
linked internationally. Bathelt ez 4/ (2004) highlight the importance of linking
the strengths of “local buzz” with “global pipelines” of knowledge in order to
enhance interactive learning. As argued by Breschi and Malerba (2001) and
confirmed in a recent OECD study (2008a), the international mobility of labor
is a crucial means for local (cluster) environments to establish these external

linkages.

More efficient and easier access to communication platforms is the second aspect
of the global knowledge and innovation landscape. The rise of personal
computing, the world wide web, internet search tools, and social networking
applications — combined with the increased efficiency and decreased cost of
codifying and sharing different types of data (written, audio, video, etc.) — has
enabled not only a broader spread of knowledge, but also new platforms and
methods for global collaboration (including open source software, mass
customization toolkits, co-creation platforms, etc.) (see Castells 1996). The
“democratization” of knowledge enabled by the internet has made consumers
more aware of “what’s out there” and, more importantly, given them the means
to communicate their demands and actually take part in development processes.
This has catalyzed companies to include users in the innovation process —
gaining insight on what to produce, and developing new innovations together
with users (see Prahalad ez a/. 2004, 2008 and von Hippel 2005, among others).
These new technology-enabled methods have helped to internationalize
innovation processes. According to Archibugi and Iammarino (2002:100),
technological change and globalization are mutually reinforcing phenomena,
with technological change acting as a “lubricant” for globalization, and
globalization, in turn (by “facilitating the circulation of people, goods, capital
and, above all, ideas and knowledge”) accelerating the rate of technological
change.
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The third aspect is a shift in the geographic center of gravity of knowledge and
innovation resources (see, for example, OECD 2008b, OECD and The World
Bank 2009, Battelle 2009, and Glinzel ez 2/ 2007). Industrialized countries
(North America, Europe and Japan) have for a long time dominated the global
R&D landscape, accounting for the majority of global knowledge resources both
in terms of R&D investments and human resources for science and technology.
This dominance is increasingly being challenged as growth and transition
economies increase both their supply and demand for knowledge and
innovation. China, Brazil and India are perhaps the most prominent examples of
countries where domestic investments in R&D and the number of students,
engineers and researchers are growing dramatically at the same time as large
domestic markets are attracting R&D investments of foreign companies. In
particular, we see a growing number of European, Japanese and US companies
setting up R&D activities in China and India (see, for example, Schwaag Serger
2009). In the most striking example, China’s share of global R&D expenditure
(in purchasing power parity terms) is projected to increase from 9.5% in 2007
to 12.5% in 2009, at the same time as the shares of the US, Japan and Europe
are all projected to decrease (Battelle 2009). These patterns explain the
increasing interest of slower-growing (primarily Western) countries in
identifying and tapping into innovation hot spots in new/different geographies
(Kao 2009, TAFTIE 2011). The Economist’s special report on innovation in
emerging markets (Wooldridge, 2010) summarizes a number of ways that the
nature of innovation has to be re-thought in light of this shift in the center of
gravity of knowledge and innovation resources: the revitalized importance of
mass market appeal and increased charm of frugal innovation'; the new
geographic locations of skilled resources and consumer markets; and the
challenges (for Western firms) associated with operating in these markets.

The fourth aspect of the new knowledge and innovation landscape — new forms
of collaboration and competitive advantage — is a product of the first three
aspects. Whereas increased international mobility and easier access to
communication platforms have made new forms of global collaboration possible,
the increased competitive pressure from the rise of new sources of knowledge

'8 Frugal innovation refers to new low-cost products and services (such as the $2200 car produced
by Tata Motors) that target the needs of poor consumers. These “frugal innovations” are being
produced both by Fortune 500 companies, and new companies in transition economies.
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and innovation has made new forms of collaboration and competitive advantage
an imperative. Over the past 10-15 years, there has been a noticeable trend in
multinationals spending an increasing portion of their R&D investments
outside the countries in which they are headquartered (see, for example, Booz
Allen Hamilton and INSEAD 2006; OECD 2008b; OECD 2009¢; OECD and
The World Bank 2009; UNCTAD 2005; and Karlsson, ed., 2006). Whereas
previously, corporate off-shoring of R&D was focused mainly on product
adaptation to new markets, evidence now shows that corporations establish
R&D facilities abroad to decrease costs and access attractive pools of talent as
well (see, for example, OECD 2008c and Moncada-Paterno-Castello ez al.
2011). As a consequence of this, the value chain is broken up, and research,
innovation, production and value creation no longer necessarily occur in the
same geographic location — creating new challenges both for firms and
policymakers.

This makes it increasingly important for companies to develop new ways of
doing business — accessing external sources of knowledge and managing globally-
distributed innovation processes. Chesbrough (2003) refers to this as a paradigm
shift from closed to open Innovation. Open innovation is a paradigm that
assumes that firms can and should use external ideas as well as internal ideas, and
internal and external paths to market, as the firms look to advance their
technology. Open innovation differs from prior theories of innovation by,
among other things: giving equal importance to external knowledge in
comparison to internal knowledge, making purposive outbound flows of
knowledge and technology, the proactive and nuanced role of IP management,
and the rise of innovation intermediaries (Chesbrough ez a/. 2006).

Finally, the global nature of societal challenges (such as climate change,
environmental degradation, epidemics, etc.) has prompted change. These
challenges extend far beyond the borders of a single country or region and thus
require that countries and regions work together to find solutions. In this new
global knowledge and innovation geography, the competitiveness and prosperity
of countries and regions are increasingly dependent on their ability to harness
the forces of globalization, science, technology and innovation to generate
economic and social value. According to Auerswald and Branscomb (2008:339),
the challenge of globalization is that “...unless an economy enjoys success at
every stage of the process — from invention, through innovation and economic
disruption, to growth — it may lead the world in research but the final economic
returns will flow to others”. This has prompted governments in Europe to
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mobilize research, development and innovation (RDI) financing targeting such
“grand challenges”," and develop new ways to manage research and innovation
activities and relationships that are inclusive and cross-boundary in their
character (see, for example, Cagnin ez a/. 2012).

2.2.2. Implications of the Global Landscape — Internationalization of
Innovation Processes

Together, the five aspects of the global knowledge and innovation landscape
have an impact on innovation processes. The sources of knowledge are
broadening to include new geographies and new actor groups (e.g. the growing
importance of users). The methods of accessing knowledge — through both
digital and human/embodied means — are multiplying, enabling more efficient
access to international knowledge sources and enhance the generation of
knowledge externalities (see, for example, Cohendet and Joly 2001). The need
to access and mobilize dispersed knowledge is increasing with the emergence of
new knowledge and innovation hotspots around the world, and with the
increased prioritization of addressing “grand challenges”. And the approaches for
transferring and transforming knowledge are evolving to be more open,
collaborative, and network-oriented.

In contrast to knowledge transfer and transformation processes in one’s local
environment — access to non-local knowledge sources is not automatic.
“Tapping into an external pool of knowledge and establishing new relations with
distant firms requires conscious efforts...to successfully establish a global
pipeline therefore requires the development of a shared institutional context
which enables joint problem-solving, learning and knowledge creation (Bathelt
et al. 2004: 43).” Firms (and other innovation actors) adopt different strategic
approaches for developing such a shared context, as well as different structures
for organizing international innovation processes.

19 See also: The Lund Declaration
(http://www.s€2009.eu/polopoly_fs/1.8460!menu/standard/file/lund_declaration_final_version
_9_july.pdf)
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Strategic Approaches for International Innovation Processes

Internationalization is the process of increasing involvement in international
operations across borders (Welch and Luostarinen 1988). Internationalization
can be driven by a desire for increased global efficiency, an ambition to respond
to local needs, or an ambition to spread innovation internationally (Bartlett and
Ghoshal 1998), as well as by a desire to seeck new knowledge. Prange and
Verdier (2011) distinguish between two over-arching objectives for
internationalization: exploitation (asset- or knowledge-exploiting activities such
as technology transfer or foreign direct investment) and exploration (asset- or
knowledge-secking activities where firms develop new forms of organization and
coordination to source and manage dispersed knowledge).

Two overall strategic approaches to internationalization are presented in the
literature:  incremental internationalization  strategies and  accelerated
internationalization strategies (including the international entrepreneurship
model). Although these models describe firm’s internationalization processes
generally, the models can be applied to international innovation processes as
well.

Firms with incremental internationalization strategies increase their
international activities over time. This “staged approach” to internationalization
can be driven by export and foreign direct investment patterns over a product’s
life cycle (the product (life) cycle model, Vernon 1966 and 1979), or by
successively increasing acquisition, integration and use of knowledge about
foreign markets and operations over time (the (Uppsala) internationalization
process model, Johanson and Vahlne 1977). Firms with incremental approaches
to internationalization generally initiate activities in markets where there is a
lower perception of ‘psychic distance’ (i.e. differences between countries in terms
of language, culture, education, level, business practice and legislation) — often
with neighboring countries — and expand their geographical involvement with
increasing experiential knowledge about foreign markets (Melin 1992). In a
‘revisited’ view of the internationalization process model, “insidership in relevant
networks” is highlighted as a condition of successful internationalization
(Johansson and Vahlne 2009).”° These “network relationships offer potential for

20 The revised model is called the “business network internationalization process”, where a firm’s
internationalization process begins with an existing knowledge base, network position, and
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learning and for building trust and commitment, both of which are
preconditions for internationalization” (ibid.: 1411-1412).

On the other hand, firms with accelerated internationalization strategies are
“business organizations that from inception, seek to derive significant
competitive advantages from the use of resources and the sale of outputs in
multiple countries” (the international entrepreneurship model, Oviatt and
McDougall 1994: 49). In this approach, as well, the speed, geographical scope
and depth of commitment to firms’ international activities is influenced by the
enabling force of ICT, the motivating force of competition, the mediating force
of entrepreneurial actors (that discover an opportunity), and moderating forces
of knowledge and network relationships (Oviatt and McDougall 2005).

In most recent years, other models have proposed an integration of the concepts
presented in both the incremental and accelerated models of internationalization
(see, for example: Casillas ez al. 2009; Schweizer et al. 2010; Prange and Verdier
2011). These models combine the aspects of entrepreneurial opportunity
identification and exploitation capabilities, together with aspects of
incrementally building on existing knowledge and networks in order to develop
trust, create new knowledge (by integrating new and existing knowledge), and
strengthen the international network position over time.

Structures for International Innovation Processes

Depending on the objectives of internationalization (exploitative, explorative, or
both — see above), activities can be organized in different ways. International
management literature suggests three types of structures that can be used to
organize international activities: global (or center-for-global), multinational (or
local-for-local/global), and transnational (or global-for-global) (see, for example,
Harzing 2000; Dunning and Lundan 2009).

Global structures are characterized by a centralized hub, where the focus is on
building cost advantages through realization of economies of scale, and where
most assets and decisions are made by the parent company. Multinational

recognition of opportunities. Firms pursue international activities in order to learn, create new
knowledge, and build relationships and trust with new partners.
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structures are characterized by decentralized and nationally self-sufficient units
that can identify and respond to local opportunities, as well as develop and
retain knowledge within national units. 7ransnational structures are integrated
and interdependent networks where decisions on centralization or
decentralization of tasks are based on the differentiated and specialized
competencies of the subsidiaries (or other members in the network) in order to
respond simultaneously to strategic needs for global efficiency and national
responsiveness to local demands. Expertise is spread throughout the network,
and development is dependent on a continuous flow of people, products and
knowledge. This dispersed structure is viewed as highly complex to coordinate
and control, yet can be managed if built on a shared vision and individual
commitment.

The driving characteristic of transnational network structures is collaborative
action for mutual benefit of the network members. Yet in these structures, it
takes time for members to develop attachments within networks, to find out
what actual benefits can be derived, and to reap benefits (e.g. reputation,
legitimacy, status, increased business opportunities and market share, etc.) from
such networks. Leung (2013) uses the metaphor of a sponge to refer to these
flexible, interdependent network structures for international collaboration.

This thesis focuses on developing a better understanding of the role of
intermediaries in transnational or “global-for-global innovations” — innovation
processes that aim at pooling resources across spatial scales to address a common
problem, and which are conducted in internationally-interdependent network
structures (see Table 2 below).
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Table 2: Overview of International Structures and Strategies

Types of Structures

Organizational/Decision-making
structure

Strategic Purpose

Global

Multinational

Transnational

Center-for-global

Centralized decisions

Local-for-local/global
Decentralized decisions

Global-for-global
Internationally-interdependent
management and decisions

Cost advantages

Economies of scale

Focus on exploitation

Identify and respond to local
opportunities

Develop knowledge in local hub
Focus on exploration

Leverage differentiated and
specialized competencies in local

hubs

Pool resources to address a
common problem or opportunity
Global efficiency and
responsiveness to local demands
Focus on both exploration and
exploitation

Source: Bartlett and Ghoshal (1998), Harzing (2000), author’s synthesis

Various concepts to describe the relationship between and across different spatial
scales and systems of innovation have been used, including: innovation networks
(Camagni ed. 1991), communities of practice (Wenger 1998; Breschi and
Lissoni 2001; Gertler 2003), knowledge communities (Henry and Pinch 2000;
Oinas 1999), and transnational communities/diaspora (Morgan 1999; Saxenian
1999). A synthesis of these various concepts is embodied in the concept of
“transnational innovation networks” (Coe and Bunnell 2003).

Transnational innovation networks (illustrated in Figure 2 below — in the
bottom right) are defined as interdependent network relations between actors
that are embedded in particular regional innovation systems that are located in
different nation-states. The concept of transnational innovation networks
encompasses three overlapping domains of network linkages: corporate-
institutional (intra- and extra-firm knowledge transfers), social networks
(knowledge transfers embodied in migrants, bridging
transnational enterprises and governmental organizations), and hegemonic-
discursive (transfers of dominant knowledge about innovation embodied in e.g.
academic literature, media, policymakers, etc.).

organizations,
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The concept of transnational innovation networks introduced by Coe and
Bunnell also suggested a new perspective on innovation systems and studies of
innovation processes. They suggest that innovation systems are a combination of
intra-local, extra-local and transnational network connections, and that research
should move beyond understanding innovation in the context of particular
spatial scales to research that puts the focus on the network linkages and social
relations between various types of actors that are embedded in particular places.
In brief, they suggest putting increased focus within innovation studies on the
different kinds of network interaction and flows that operate across spatial scales —
between firms, but also between research organizations, individuals, bridging
organizations, media and governmental organizations.

Figure 2: Configurations of innovation networks

Nation State A Nation State B Nation State C
Region B1 Region C
Simple
Region B2 Region D
Nation State D
Nation State A Nation State B Nation State C
Region B1
Complex
Region B2 Region D
Nation State D
Intra-regional Inter-regional Transnational
® Actors
—— Networks

---- International boundary

Source: Coe and Bunnell (2003: 441)

More recently, the concept of global innovation networks — a globally organized
web of complex interactions between firms and non-firm organizations engaged
in knowledge production related to and resulting in innovation — has been
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introduced (Chaminade 2009). The two concepts of transnational innovation
networks and global innovation networks both share the meaning of
complex/interdependent interactions between groups of actors embedded in
different countries with the aim of knowledge production and innovation. The
two concepts seem to diverge a bit in a few respects. First, the concept of global
innovation networks makes distinctions in “degrees of globalness, innovativeness
and networkedness” — presenting a measurable typology of global innovation
networks (Barnard and Chaminade 2011). The concept of transnational
innovation networks is more descriptive. Second, the concept of global
innovation networks seems to imply a broader geographical spread of activities
(global vs. transnational). And third, the concept of global innovation networks
looks at “networkedness” as a function of span and depth of a particular actor’s
networks — compared to the concept of transnational innovation networks
which seems to put relatively more emphasis on different kinds of network
interaction and flows across spatial scales (i.e. networkedness of the whole
innovation system).

Although the two concepts are similar in many respects, I have chosen to use the
concept of transnational innovation networks as defined by Coe and Bunnell
(2003) in this thesis because of its emphasis on the networkedness of the whole
innovation system.

2.3. Innovating in Transnational Networks

Friedman’s postulation about the world being flat kicked off a number of
articles about the “death of geography” and “the fading luster of
clusters”...which were met with counter-arguments about the world being spiky
(Florida 2005) and the continued importance of local innovation nodes. Rather
than a dichotomy of local OR international, more recent literature highlights
the benefits of both: establishing inter-linkages and interrelations between spatial
scales (Bunnell and Coe 2001, Freeman 2002, Asheim and Isaksen 2002), or
linking local innovation nodes to global knowledge pipelines (Bathelt ez al.
2004). As discussed in Section 2.1.1., linkages between different geographical
spaces and systems of innovation are important because they increase knowledge
spillovers and learning, strengthen absorptive capacity, and provide companies
with helpful input from related actors (e.g. users, customers, suppliers,
companies in related industries, research organizations). All of this serves to
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stretch the existing knowledge base, inspire new ideas, and spawn continuous
renewal. Such use of a diverse range of knowledge sources (including
international sources) has been shown to contribute to more (and more radical)
innovation (Fitjar and Rodriguez-Pose 2011).

With an increasingly interdependent nature of innovation processes, firms and
other innovation actors must continue to develop their own unique strengths
while simultaneously learning from (and possibly collaborating with) other
actors internationally. This requires innovation actors to “start thinking in
different scales...thinking smaller (in terms of regions), but simultaneously
thinking bigger in terms of the global totality and amalgams of effective and
progressive regions” (Ohmae 2005: 115). Internationally-interdependent models
of innovation provide new opportunities, but also present a number of
challenges. Innovation actors need particular capabilities for bridging
geographical distance and addressing the challenges of innovating in
transnational networks. The following section draws on relevant literature in the
areas of innovation studies, economic geography, internationalization strategy
and business management.

2.3.1. Transnational Innovation Networks — opportunities and

challenges

Friedman (2007) projected that “connect and collaborate” would be the
defining feature of the future, and that “traditional nation-states, governments,
corporations, and news organizations would have to work together with
emergent networks, virtual communities, super-empowered individuals, and
companies to hammer out the new norms, new boundaries, and new
mechanisms for operating in the flat world (ibid.: 239).” Innovation processes
have followed this projection — and are now conducted in more open,
internationally-disbursed networks.

The process of operationalizing or commercializing innovations is becoming
more reliant on longer-term relationships. The firm is moving from selling a
product to selling a service (where the product is an integral part of the service).
This implies a shift from a transactional relationship with the customer to a
service relationship with the customer — with the end goal of delivering not just
a superior product or solution, but a superior experience for the customer

(Prahalad and Krishnan 2008).
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In terms of international innovation activities, it is important to be a part of
relevant networks, as trust-building and knowledge creation are activities that
build international commitment (Johanson and Vahlne 2009). “Especially
important are weak ties with brokers. Brokers are nodes in a network, or actors
who are tied to nodes. In other words, brokers establish ties between actors who,
without a broker, have no link to each other. Thus brokers enable indirect ties.
In international business, brokers often provide links across national borders
between actors who want to conduct international business with each other

(Oviatt and McDougall 2005: 545).”

The “internationalization” of the innovation process creates a number of
opportunities and challenges. For firms (and other actors) involved in
transnational innovation networks, three main opportunities can be highlighted:
the opportunity to increase one’s own performance and dynamism by accessing
new knowledge sources; the opportunity to develop differentiated and more
competitive solutions; and the opportunity to address important societal issues.

The first opportunity associated with innovating in transnational networks is to
increase one’s own performance and dynamism by accessing new knowledge
sources. For researchers, performance is measured by publications and citations.
It has been illustrated that international collaboration on publications
(international co-authorship) results in higher citation rates than purely
domestic papers (Glinzel 2001). For firms, internationalization enables exposure
to a greater diversity of knowledge — which is crucial for learning and innovation
in order to avoid cognitive lock-in, and which supports more radical innovation
(Asheim er al. 2011). Amin and Cohendet (1999) have precisely claimed that
non-local networks are crucial for more path-breaking innovations, while local
learning results more in incremental innovations. Fitjar and Rodriguez-Pose
(2011) also find that those firms with a greater diversity of international partners
tend to innovate more and introduce more radical innovations. Supplementing
these results, an INNO-Metrics report (Fillippetti e# al., 2009) presents research
results  illustrating a  clear relationship  between innovation and
internationalization, and pointing to the relevance of both for the strong
economic performance of countries. The inter-relationship between the two
suggests that public authorities should consider links between their innovation
support to enterprises and support to internationalization — particularly those
policies that support cross-border movement of skilled people.

Internationalization of innovation may also contribute to spinoffs and stronger
performance of network partners and neighboring regions. A recent study of
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clusters in the United States provides evidence that clusters are stronger when
they can benefit from related strengths in neighboring regions (and even in
different states). The spillover effects from such collaboration drives growth and
job creation in a broad range of industries and regions — not just the “home
cluster” that is in focus (see Delgado, Porter and Stern 2011). Innovation
collaboration across borders aims at engaging new constituencies, including non-
business stakeholders, in order to access related knowledge that will strengthen
one’s own performance. The undertaking of such activities over time helps to
strengthen relationships and knowledge flows.

The second opportunity associated with innovating in transnational networks is
the opportunity to develop differentiated and more competitive solutions. In the
current competitive landscape, it no longer suffices to develop the best quality or
cheapest products or services, or even to have the most efficient processes for
delivering products or services. Today, companies’ competitive strategies must
be based on unique competencies, and on how business is done (see, among
others, Friedman 2007, Hamel and Prahalad 1994). More and more often, this
kind of competitive advantage is achieved by accessing and collaborating with a
global network of resources (including other companies, research organizations
and consumer communities) in order to co-create unique experiences (Prahalad
and Ramaswamy 2004, Prahalad and Krishnan 2008). Participants in
collaborative networks are able to reach and maintain stronger competitive
positions not only because of the specialized solutions that they are able to
deliver, but also because of the way in which these solutions were made possible.
The unique linkages, relationships and business models that lie behind these
solutions are the elements that are most difficult to replicate elsewhere.

The third opportunity associated with innovating in transnational networks is
the opportunity to address important societal issues (such as climate change,
environmental degradation, etc.). Stiglitz (2006) discusses the need for a change
in mindset “to both think and act more globally” in order to make globalization
work. Now that collective action through collaborative networks is more
common practice, there are opportunities to address a number of shared
challenges that — to date — have been difficult to address by any entity (even
countries) acting alone. In order to address these challenges, political support,
mobilization of an array of actors, long-term financing and coordination of
efforts are needed. This type of collaboration is highly complex and requires a
good deal of strategic orchestration (Wallin 2006); yet successful collaborations
have the opportunity not only to address important concerns of society — they
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have the opportunity to reap enormous commercial rewards when demand is
met.

Of course, there is always a “flip side”. In order to take advantage of the
opportunities that transnational innovation networks offer, firms (and other
actors) must address a number of challenges. Three main challenges can be
summarized: the challenge of developing and continually renewing specialized
and differentiated capabilities that meet market needs; the challenge of
identifying and plugging-in to complementary knowledge and expertise located
elsewhere; and the challenge of managing internationally dispersed innovation
processes.

The first challenge associated with innovating in transnational networks is
related to an increased need for differentiation, specialization and prioritization.
In order to stand out from the masses and succeed on the global stage, all actors
(companies, researchers, regions, countries, etc.) need to develop and foster
specialized and differentiated capabilities that meet market needs. “Not being
distinctive can be the fastest route to commercial ruin (Ohmae 2005:112).” This
requires the ability to foster creativity and be open to new ideas (potentially
coming from outside sources), and continually re-assess your unique
competencies (as these are determined relative to what others can do better than
you).

The next challenge associated with innovating in transnational networks is
related to the first one. Once an actor has defined their unique area of
competence and how this relates to particular market needs, there may be gaps
between market demands (in terms of solutions) and the actor’s capacity to meet
those demands. Thus, a second challenge is to identify what knowledge or
capabilities may be missing, and plug-in to complementary knowledge and
expertise located elsewhere. This requires market intelligence and methods to
identify relevant collaboration partners globally, as well as methods to access
these (new) sources of knowledge and collaboration globally.

The third challenge associated with innovating in transnational networks is
managing geographically dispersed innovation processes. In these networks, tacit
knowledge does not flow “automatically”. Rather, new management capacities
are required to identify new sources of related knowledge, mobilize different
actor groups to collaborate, and manage the activities through to
implementation. In transnational innovation networks, firms connect various
‘islands of expertise’ either through managing processes of distributed learning
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within the firm or through externalized networks of suppliers, partners and
customers (Gordon 2001). Innovation intermediaries (see Section 2.1.3.) with
“boundary crossing behavior” (Wenger 1998) — where people move between
communities of practice in different functional or spatial parts of a firm, or act
as brokers between different firms and institutions — may also support the
management of distributed learning processes.

2.3.2. Capabilities Needed within Transnational Innovation Networks

The ability to access and combine globally-dispersed knowledge, form
collaborative networks and partnerships to make use of this knowledge, and
involve customers/users in the process to co-create valuable products/services
and unique experiences are some of the new drivers of innovation (Prahalad and
Krishnan 2008, FORA 2009). Companies that innovate in this manner are
described as metanationals — “exploiting the potential of learning from the world
by unlocking and mobilizing knowledge that is imprisoned in local pockets
scattered around the globe” (Doz ef al. 2001:219).

Although geographical proximity serves as a natural facilitator of learning and
innovation processes (Cooke and Morgan 1998; Maskell and Malmberg 1999),
it is not the only dimension of proximity that matters (Howells 2002; Boschma
2005). In transnational networks, other types of proximities (e.g. cognitive,
social, and institutional) can bridge geographical distance and facilitate
innovation processes (Amin and Cohendet 1999 and 2000; Lam 2000; Lam and
Lundvall 2000; Gertler 2003).

Cognitive proximity refers to cultural (Hofstede 1983, Dunning 1993) and
technologically-shared mindsets that enable actors to communicate effectively
and understand each other. Individuals with a similar educational background
and occupational experience, as well as organizations operating in the same
industry or complementary fields, are more likely to have a similar knowledge
base and cognitive proximity (see, for example, Asheim and Coenen 2005 and
20006). This strengthens absorptive capacity and the possibility to identify,
interpret and exploit new knowledge (Cohen and Levinthal 1990). This, in turn
enables actors to more easily define areas of common interest and opportunities
for collaboration.

Social proximity refers to personal relationships and trust between individuals
and actors in a network (see, for example: Granovetter 1985; Putnam 1993;
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Putnam 2001). Innovation, learning and knowledge exchange not only benefits
from, but requires social connectedness between actors. When there is strong
social capital (connections among individuals), there is a stronger mutual trust,
shared responsibility and commitment among the actors. Geographical
proximity is not a pre-requisite for social proximity. In fact, communities of
practice (Amin and Cohendet 1999 and 2000) and intermediary associations
(Cooke and Morgan 1998) such as cluster initiatives, trade associations, civic
associations, etc. can enable a continuity of social relations over time — which
strengthens social capital and enables innovation and change.

Institutional proximity 