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Abstract

This paper seeks to tie together the concepts of knowledge spillovers and strategic
entrepreneurship by establishing an integrated theoretical framework conceptualizing how
inter-organizational knowledge flows create value and improve competitiveness for
entrepreneurs and their organizations. It achieves this by considering the three key aspects.
First, the dynamics of inter-organizational knowledge flow and the extent to which innovation
requires knowledge flow and access between firms and other actors. Second, the dynamics of
network resources, especially the investments required to establish and sustain inter-
organizational knowledge networks. The paper draws on the notion of network resources to
better understand those assets entrepreneurs have at their disposal to facilitate knowledge-
based interactions and relationships. Third, the spatial dynamics of knowledge flow, focusing
on the spatial aspects of knowledge flows. The paper builds on theories of knowledge flow
and the extended resource-based view of the firm to present a dynamic framework for
understanding the assets entrepreneurs can strategically manage to secure competitive
advantage and facilitate innovation through inter-organizational networks. It is argued that
entrepreneurs must better distinguish the types of network resources in which their firms
invest in order to facilitate a greater understanding of the evolutionary nature of business
interactions and their dynamism. Entrepreneurs also need to consider the complexity of
interactions, which may possess a mix of formal, informal, personal and organizational
characteristics. The network capital approach to external relationship management developed
in the paper allows the adoption of strategies which explicitly seek to make the most effective
use of ties, relationship and interactions, and ensure these are a firm-level, rather than an
individual-level, resource.

1. Introduction

Existing research has made clear the role of entrepreneurship in facilitating knowledge
spillovers (Audretsch and Lehmann, 2006; Audretsch et al., 2006). In general, entrepreneurs
utilize considerably more knowledge than that which they have themselves created (Storper,
2000). The aim of this paper is to analyze the role of inter-organizational networks in
facilitating the dynamic flow of knowledge to and from entrepreneurs and their organizations.
There is growing evidence that inter-organizational knowledge network development is
related to the growth of firms (Freel, 2000; Davenport, 2005; Knoben and Oerlemans, 2006).
In order to compete successfully, entrepreneurs may need to develop external networks to
access resources they do not possess internally (Bennett, 1998; Huggins, 2000; Kingsley and
Malecki, 2004). The networks of entrepreneurs are often considered to be particularly reliant
on social networks such as connections with friends and family (Aldrich and Zimmer, 1986,
Uzzi, 1997; Jack, 2005; Thorpe et al., 2005; Lechner et al., 2006; Bowey and Easton, 2007).
Also, entrepreneurial networks are considered to be generally localized in their organizational
and spatial context (Huggins, 2000; Lissoni, 2001; Johannisson, et al. 2002).

The focus on the inter-organizational networks of entrepreneurs is recognition of the
important role of both organizational and cognitive boundaries hold for our understanding
strategic management and entrepreneurship, particularly in relation to knowledge flows and
networks (Pfeffer and Salancik, 1978; Thompson, 1967; Easterby-Smith et al., 2008). Inter-
organizational networks in this context are defined as consisting of the interactions and
relationships organizations utilize to access knowledge. These may be in the form of alliances
concerning formalized collaboration and joint ventures, and other ‘contracted’ relationships,

2



or more non-formalized interaction and relationships between organizations. There is also an
additional focus on spatial dynamics in recognition of the growing importance of geographic
factors in understanding the nature of knowledge flows (Bell and Zaheer, 2007). There is
considerable debate regarding the geography of knowledge spillovers. Krugman (1991)
doubts the knowledge spillovers are spatially constrained, although empirical evidence point
to the opposite (Audretsch and Feldman, 1996; Audretsch and Stephan, 1996).

This paper seeks to tie together the concepts of knowledge spillovers and strategic
entrepreneurship by establishing an integrated theoretical framework conceptualizing how
inter-organizational knowledge flows create value and improve competitiveness for
entrepreneurs and their organizations. It achieves this by considering the three key aspects.
First, the dynamics of inter-organizational knowledge flow and the extent to which innovation
requires knowledge flow and access between firms and other actors. In these instances, the
type of knowledge will also influence sourcing patterns, with more tacit forms less likely to
be sourced through market-based relations. In this case, networks are key sourcing channels
facilitating knowledge flow, through what Romer (1990) describes as effective mechanisms
for supporting collective interests and producing new ideas. Innovation is considered to be at
the heart of competitive advantage attainment for both firms and locations, and is changing
the eco-geographic landscape.

Second, the dynamics of network resources, especially the investments required to establish
and sustain inter-organizational knowledge networks. The paper draws on the notion of
network resources to better understand those assets entrepreneurs have at their disposal to
facilitate knowledge-based interactions and relationships. In seeking to distinguish different
forms of network resource, the paper integrates the concept of social capital, which it is
argued largely concerns resources related to the social relations and networks held by those
individuals within a particular firm. As a means of describing and identifying network
resources that are more strategically held by the firm as a whole the paper introduces the
concept of network capital. It is argued that entrepreneurs require network resources to access
appropriate knowledge. The effectiveness of these resources is based on their ability to
capture a significant proportion of the value distributed across particular networks compared
with amount of investment made in these resources.

Third, the spatial dynamics of knowledge flow. The final part of the framework focuses on the
spatial aspects of knowledge flows, which has received much attention in recent years
(Audretsch and Feldman, 1996; Anselin et al., 1997, 2000; Andersson and Ejermo, 2005),
particularly the extent to which physical proximity influences the nature and types of
networks through which knowledge flows. The paper argues that despite the recognized
importance of proximity to network development, there is an increasing emphasis on the
importance of understanding networks and knowledge flows in an environment that is
simultaneously local and global. Many firms do not acquire their knowledge from within
geographically proximate areas, particularly those firms based upon innovation-driven
growth where knowledge is often sourced internationally. It is suggested that while social



capital may facilitate local knowledge spillovers, other forms of network resource relating
inter-organizational networks also facilitate spillovers through the flow of knowledge.

As Maskell and Malmberg (2007) intimate, within an evolutionary context there are
significant linkages between the drivers and mechanisms of knowledge-based development at
the micro and macro-level. Within this environment, firms are increasingly focusing on their
core activities, i.e. those they anticipate will provide them with a competitive edge, and are
increasingly searching external knowledge sources as part of their innovation management
strategies (Abramovsky et al., 2004; Sako, 2006). Similarly, at a macro-level, regional and
national competitiveness is considered to be sustained by facilitating innovation among
respective business communities (Porter, 1990; Huggins and lzushi, 2007). This paper
contends that the competitiveness of both firms and economies (locations) is increasingly a
function of the value created through inter-organizational flows of knowledge. Entrepreneurs
and their firms utilize inter-organizational networks to manage flows and access knowledge
to enhance expected economic returns, whilst the competitiveness of economies is
increasingly related to the rate at which knowledge is able to flow between organizations
within these economies. However, there is an inherent tension between entrepreneurs and
economy-level decision-makers (i.e. policymakers) as to the optimum nature and structure of
the networks through which knowledge flows.

Economic policymakers now commonly intervene to ensure maximum knowledge flow
across their areas under their jurisdiction to improve competitiveness. Key examples include
policies related to the development of systems of innovation and clusters of related economic
activity. Entrepreneurs, on the other hand, are required to take a more strategic approach,
ensuring that networks facilitate flows allowing access to the knowledge required by their
firms regardless of the physical location of network actors. Also, entrepreneurs must take
account of the fact that networks may allow knowledge to flow more freely out of a firm than
productively into it. A key example of the way in which entrepreneurs to seek manage
knowledge flows through networks are the formation of strategic alliances.

Within the extant literature, policy-related perspectives on knowledge flows are mainly
situated within studies emanating from economic geography and spatial (regional) studies,
whilst firm-level perspectives are largely located within organizational and management
studies. Although there are commonalities across these two paradigms, particularly the
emphasis on knowledge flows as a key facilitator innovation, the difference in perspective
and focus means that there has been little integrated thinking across disciplines as the
alignment of macro and micro-level theories of knowledge flow, particularly with regard to
providing firm and economy-level decision-makers with recommendations that are coherent
as opposed to antagonistic.

2. Knowledge Spillovers and Entrepreneurship

Knowledge spillovers can be defined as the continuum between pure knowledge spillovers
that are uncharged, unintended and not mediated by any market mechanism, and rent
spillovers consisting of externalities that are at least partially paid for (Andersson and
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Ejermo, 2005). Therefore, knowledge flows relate to spillovers occurring through the flow of
skills, expertise, technology, R&D and the like across inter-organizational networks
(Andersson and Karlsson, 2007). The spillover effects of knowledge can take place through
time and across space. A key dimension of spillovers is geographic distance, with the general
argument is that knowledge spills over more easily locally than at a distance. A study by Jaffe
et al. (1993) discovered that citations to domestic patents were more likely to be domestic and
more likely to come from the same region and locality as the cited patents. They also found
that the localization of patent citations was significant even when the existing concentration
of related research activity was taken into account. This suggests that local firms are often
embedded in knowledge networks (Breschi and Malerba, 2001).

Also, ready access to local public or private research institutes and universities is another
route through which knowledge flows. Such knowledge spillovers are especially important in
highly knowledge-intensive industries that deal with knowledge at the frontier of research. A
study conducted by Audretsch and Feldman (1996) shows that innovative activity tends to
geographically cluster more in knowledge-intensive industries where knowledge spillovers
play a decisive role. Although such industries tend to exhibit a geographic concentration of
production activity, clustering of their innovation activities tends to be even greater.
However, knowledge spillovers also take place internationally, but usually through more
selective routes.

Leading-edge technology constantly changes, resulting in new, better products and processes.
Unless local networks keep abreast of different technological options emerging outside, they
run the risk of becoming rigid and outdated (Camagni, 1991; Izushi, 1997; Bathelt et al.,
2004). In particular, the success of entrepreneurial endeavors — those taking the risk of
starting up new ventures and tapping into new areas outside established technologies and
markets — will depend on the firm’s ability to access major markets from other localities and
regions (Bresnahan et al., 2001). While firms benefit from local knowledge spillovers as an
undirected and spontaneous ‘buzz’, they may also need to consciously build non-local
‘pipelines’ to tap into knowledge from outside (Bathelt et al., 2004). Clearly, knowledge
spillovers will not be uniform across all firms and places. For instance, smaller firms in a
region may benefit from spillovers of university knowledge as they have fewer resources
with which to generate their own knowledge (Acs et al., 1994). Also, regional high-
technology firms tend to benefit from university knowledge (Audretsch et al., 2005), with
there being a significant correlation between the concentration of high-technology industries
and university research in high-technology fields within a region (Nagle, 2007).

The study of entrepreneurship has increasingly reflected the general agreement that
entrepreneurs and new companies must engage in networks to survive. Also, it is accepted
that the socio-economic climate in which entrepreneurs operate will vary their ability 'to
capture the benefits of economic efficiency' that networks facilitate (Szarka, 1990; Jack,
2005; Thorpe et al., 2005; Lechner et al., 2006; Bowey and Easton, 2007). Johannisson
(1995), for instance, found evidence that entrepreneurs situated in innovative settings are



more successful at building networks that blend business and social concerns through both
individual dyadic ties, and larger socio-centric contextual networks at large.

In particular, research on the networking behaviour of entrepreneurs has tended to focus on
personal-social and professional networks as contributing to the success potential of a venture
(Birley, 1985; Aldrich and Zimmer, 1986; Huggins, 2000). Entrepreneurship models of
networking have mainly incorporated social network and resource-dependence theories, as
well as a resource-based view of the entrepreneur (Ostgaard and Birley, 1996). Network
perspectives are seen as contributing to explaining patterns of entrepreneurship, by which it is
the social role and embedded social context that facilitate or inhibit the activities of
entrepreneurs (Aldrich and Zimmer 1986; Huggins, 2000). Networks matter to entrepreneurs
because they create efficiencies in assembling the resources necessary in the entrepreneurial
process (Thorpe et al., 2005).

3. The Dynamics of Inter-Organizational Knowledge Flow

In general, knowledge is now recognized as a key ingredient underlying the competitiveness
of regions, nations, sectors and firms (Romer, 1986; 1990; Lucas, 1988; Nonaka and
Takeuchi, 1995; Grant, 1996). Cost-based competition results in the competitiveness of firms
and their locations becoming unaligned, e.g. high market share for firms but low wages for
workers (the race to the bottom). Knowledge-based competition, on the other hand, provides
a greater opportunity for aligning the competitiveness of firms and locations (the race to the
top) (Huggins and Izushi, 2007). The competitiveness of firms and locations is increasingly a
function of their capability to access appropriate knowledge that can be utilized to innovate.
At its most fundamental level, the knowledge base of an economy can be defined as the
capacity and capability to create and innovate new ideas, thoughts, processes and products
and to translate these into economic development, i.e. increasing the value of a regional
economy and the associated generation of wealth (Huggins and Izushi, 2007). The knowledge
development capabilities of economies are increasingly associated with their systems of
innovation, both national and regional, with universities, R&D laboratories and training
agencies, etc. considered a part of these systems alongside firms. (Freeman, 1987, Freeman,
1994; Nelson and Rosenberg, 1993; Cooke et al., 2004; Lawton Smith and Bagchi-Sen,
2006).

Knowledge can be defined as information that changes something or somebody, either by
becoming grounds for action or by making an individual or an institution capable of different
or more effective action (Drucker, 1989). Unlike simple information, knowledge concerns
action and is function of a particular stance (Nonaka and Takeuchi, 1995). Of course,
knowledge takes many different forms, with one of the most familiar typologies suggesting
that knowledge is either explicit/codified or tacit. In general, explicit knowledge refers to
information that can be easily communicated among individuals, whereas tacit knowledge—
such as skills, competence, and talents—is more difficult to directly communicate to someone
else in a verbal or other symbolic form (Huggins and lzushi, 2007; Nonaka and Takeuchi,
1995). Codified knowledge is usually considered to be relatively less sensitive to space than
tacit knowledge, with tacit knowledge flow bounded within specific spatial contexts (Bathelt
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et al., 2004). Moreover, reductions in transport costs and improvements in communications
have increased access to codified knowledge rendering it less important as a source of
competitive advantage. Tacit knowledge, on the other hand, is considered not to travel well,
making it a key source of ‘the geography of innovation’ (Asheim and Gertler, 2005).
Problems in accessing knowledge also highlight its intangible, non-standardized, and
inseparable nature.

Knowledge can be considered as an institutional asset represented by both the social
knowledge of co-ordination and learning -tacit - and explicit knowledge - codifiable and
'knowing about' (Blackler, 1993; Grant, 1996; Kogut and Zander, 1996; Mowery et al. 1996).
The importance of knowledge access and management indicates that as an identifiable
resource it is appreciated by as being fundamental to making competitive improvements
(Grant, 1996; Oliver, 1997). Knowledge is often described as a public good, where use by
one actor does not preclude it use by others. However, as Oliver (1997) argues, in reality it is
no longer possible to think of knowledge as a truly public good that can be easily reproduced
and diffused, but at best a quasi-public good where reproduction and diffusion cannot be
taken for granted. Seely Brown and Duguid (2001) distinguish between ‘sticky’ and leaky’
knowledge, with sticky knowledge being that which is difficult to move, while leaky
knowledge refers to the undesirable flow of knowledge to external sources.

With this risk in mind, the question can be legitimately asked — why would firms engage in
inter-organizational knowledge networks. i.e. non-market collaborative and co-operative
interactions, rather than control their knowledge flows through the marketplace
Fundamentally, the answer is that knowledge markets are rare. They are difficult to create
due to inherent asymmetry in the existing knowledge base of buyers and sellers. The buyer is
often unable to convey specifically to the seller the knowledge they are seeking, and vice-
versa. If the seller is able to effectively convey the knowledge they are selling, the buyer will
in effect have acquired it for free (Arrow, 1971; Maskell, 2000). Most markets of this type
are actually for information rather than knowledge; for example, books, newspapers, and
other “fact-supplying’ media. This means that knowledge must often be sought through other
means, and while firms may seek to internalise knowledge sources to overcome market
failure, networks are now widely accepted as being key vehicles by which firms obtain access
to knowledge.

Inter-organizational networks, therefore, are potentially an important aspect of the innovation
process. Accessing knowledge through inter-organizational networks depends not solely on
the availability of external knowledge and sources but also on factors internal to firms. The
most frequently discussed of such internal factors is the capability to assess and absorb
knowledge. Cohen and Levinthal (1990) argue that the ability of a firm to recognize the value
of new, external knowledge, assimilate it, and apply it to commercial ends is critical to its
innovation capabilities. This ‘absorptive capacity’, is history-dependent and reflects how
much a firm has invested in the area of expertise it specializes in. Absorptive capacity largely
depends upon a firm’s investment in innovation efforts (Cohen and Levinthal, 1990).



Although the competitive advantage of firms can arise from size and position within their
industry, alongside their physical assets (Porter, 1980), the pattern of competition in
advanced economies has increasingly come to favor those firms that can mobilize knowledge
and technological skills to create novelty in their products (Prahalad and Hamel, 1990).
Along with this, the mode by which knowledge is produced has shifted from traditional linear
processes of innovation to more complex incremental and iterative chain-link models based
on the interactions between knowledge actors (Kline and Rosenberg, 1986; Rothwell, 1994).
The characteristics associated with the new models of knowledge production include the
following: the number and types of sites where innovation occurs is rising rapidly; the stock
of knowledge is in part an outcome of the intensity of interaction between knowledge actors;
the pattern and dynamics of these interactions are constantly shifting, reflecting ever-
changing contexts of knowledge requirements; and the density of interactions is increasing
rapidly, as is the number of knowledge actors (Chesbrough, 2003; Florida, 2002). The links
between knowledge creation and diffusion processes, through individuals, organizations, and
systems of institutions and organizations, are clearly required to be understood as fully as
possible as knowledge becomes the key value creator in modern economies (Huggins and
Izushi, forthcoming).

At a more macro-level, endogenous growth theory has placed knowledge at the centre of
economic development (Romer, 1986; Romer, 1990; Lucas, 1988). Knowledge is viewed not
only as the key to the competitiveness of a production unit, i.e. a firm (Nonaka and Takeuchi,
1995), but also territories, i.e. regions, which are increasingly treated as an economic entity
with knowledge viewed as the major element in achieving regional competitiveness (Huggins
and lzushi, 2007). While such views on the prominence of knowledge for regional economic
development remain contested (Lagendijk and Cornford, 2000; MacKinnon, et al., 2002), one
of the outcomes of both theoretical and policy developments in this area is that knowledge-
based organization have come to be regarded as key sources of knowledge utilizable in the
pursuit of economic growth, with knowledge and knowledge access a more important role
within, for example, universities (Feldman and Desrochers, 2003).

As the knowledge base of industries becomes increasingly expansive and dispersed, the locus
of innovation - which in this case can be said to be the capacity to access knowledge that can
be applied to make competitive change - will be found in 'networks of learning’, rather than in
individual firms, whereby learning occurs within the context of membership of a ‘community'
(Powell et al., 1996). The growing importance of the economics of knowledge and learning
has been further recognized by a school of evolutionary economists, who focus their
attentions on the necessity for firms to undertake technical and organizational innovation in
order to overcome uncertainty and instability, within Schumpeter's (1934) framework of the
evolutionary nature of capitalism arising from within economic life (Nelson and Winter,
1982; Dosi, 1988; Dosi et al., 1988; Freeman, 1994). Evolutionary economists, or neo-
Schumpeterians as they are often referred to, conceptualize the firm in a similar manner to the
resource-based view, in this case as differentiated organizations that use differentiated inputs
for production (Dosi, 1988; Cooke, 2004).



Evolutionary thinking has essentially emerged as a critique of the neo-classical perspective,
by placing considerable emphasis on the 'social institutions' into which firms are integrated,
giving particular emphasis to history, routines and their influence on the evolution of firms
and the trajectory of their development (Morgan, 1997). As Cooke (2004) indicates, within
evolutionary economics it is knowledge that plays one of the fundamental institutional roles,
with the knowledge possessed by the entrepreneur acting as the key creation catalyst. This
knowledge is seen as being best developed through learning processes which are mediated
through heterarchical, or network, relationships based on social institutions concerning trust,
reputation, custom, reciprocity, etc (Cooke, 2004). In other words, innovation is facilitated by
the pursuit of knowledge and its application, which is itself conditioned by the ability to
‘learn-by-interacting’. Therefore, despite the traditional dominance of neo-classical
perspectives, the spread of interest in the network metaphor has been most rapid in those
fields where evidence about the interdependence of firms and an acknowledgement of the
existence of imperfect operating conditions is strong (Antonelli, 1996).

Because of the path-dependent nature of their capabilities, firms, often find it hard to respond
quickly to radical technological and knowledge changes. Clearly, a solution to this challenge
is to extend the boundary of external knowledge sourcing and form networks and alliances
with partners in the areas into which they are seeking to move. An important and under-
emphasized component of the dynamics of technological change is that the search for new
knowledge is community-based (Huggins and lzushi, 2007). Firms and individuals in an
industry search for new knowledge as members of a ‘population’ based on shared disciplines
(Stuart and Podolny, 1996; Dixon, 2000; Wenger, 1998) Such communities enhance
productivity through sharing of knowledge. However, they may also constrain the directions
of progress and sometimes blind their members to developments taking place outside their
knowledge community. The maturation of an industry represents a case of this. After an
industry undergoes early phases of the creation, replication, and the selection of varieties in
products and firms, it comes to consist of firms and individuals with similar mindsets
(Huggins and Izushi, 2007).

The sharing of knowledge can across place across knowledge communities, as well as within
them. However, such cross-community knowledge sharing takes place mostly at a relatively
elementary or intermediate level of knowledge. Given the need for individuals to devote their
limited resources to efforts to stay at the respective knowledge frontier, most knowledge
workers understand state-of-the-art knowledge and contribute to its advancement only within
their own community. Variations in the number of knowledge communities within an
industry are primarily influenced by two forces. One is the level of technical progress in each
knowledge community. As technology and knowledge advances in its sophistication and
complexity, a greater amount of knowledge will accumulate along with the demand for
individuals to learn more, resulting in more communities (Huggins and Izushi, 2007).

As knowledge communities grow in number, it becomes more important to integrate diverse
streams of the state-of-the-art knowledge residing within them. For individual firms, this
means management’s ability to combine knowledge of individual technologies and
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consolidate corporate-wide technologies and skills within their organizations (Prahalad and
Hamel, 1990). It is clear there are a range of different modes through which entrepreneurs
and firms are able to access knowledge. For instance, one-way flows (knowledge transfer)
and two-way flows (knowledge sharing/exchange) can be complemented by the ideas of
combining knowledge through miscible flows (i.e. the extent to which different types and
forms of knowledge can be combined and mixed to create value), similar to Romer’s (1996)
of creating new recipes from existing knowledge.

As Storper and Scott (2009) argue “knowledge has a tendency to grow indefinitely, for it can
be endlessly re-used, is extremely leaky (and hence its circle of users continually expands),
and can be combined and recombined in virtually unlimited ways.” (p. 148). In this sense,
value is created when there is a “collision’ of knowledge. Network actors receive a greater
proportion of the value created the ‘nearer’ - in a cognitive sense (Boschma, 2005) - they are
to the collision. At a locational level, localized flows of knowledge result in a higher
proportion of the value distributed across networks being captured and retained within a
location, i.e. by local firms and organizations. Limitations in the appropriateness of
knowledge accessible through localized pools means that access to appropriate knowledge is
often inversely related to the geographical proximity of appropriate knowledge sources. The
competitiveness of locations is positively associated with the inflow of appropriate
knowledge, providing the value created through these flows is captured locally, i.e. high
levels of knowledge miscibility - large collisions - equates to high levels of growth.

4. The Dynamics of Network Resources

The resource-based view of the firm recognizes that a firm’s resources, including their
application and transferability, are critical factors in creating and sustaining competitive
advantage (Wernerfelt, 1984; Barney, 1991; Rangone, 1999). Such resources include the
tangible and intangible assets owned or controlled by firms, and are a source of the value
creation. These resources are often considered concomitant with both the size of firms and
their capacity to undertake innovation (Wiklund and Shepherd, 2003; Thorpe et al., 2005).
However, as Zaheer and Bell (2005) note, scholars with a resource-based view of the firm
tend to focus only on the internal capabilities of firms. Also, although Williamson (1991)
recognizes inter-firm networks as hybrid organizational forms within his framework of
transaction-cost economics, the role of these networks as resources beyond contractual
arrangements remains less recognized. As a means of addressing this gap, recent research has
proposed an extension of the resource-based view of the firm to account for external network
capabilities in addition to internal capabilities (Lavie 2006). Gulati (1999; 2007, Gulati and
Gargiulo, 1999, Gulati, Nohria and Zaheer, 2000) introduces the concept of network
resources to understand the advantages bestowed by such networks in allowing firms to
leverage valuable information and/or resources possessed by their inter-organizational
network partners.

These networks concern the interactions, relationships, and ties existing between firms and
may arise through the need to access knowledge in the form of new technology, skills and to
keep pace with competitors (Ahuja, 2000). In general, network scholars stress that
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innovation, be it undertaken internally or externally, is a complex process which may require
knowledge flow between firms and other actors. (Meagher and Rogers, 2004, Lichtenthaler,
2005). Increasingly, this process is viewed as a systemic undertaking, i.e. firms no longer
innovate in isolation but through a complex set of interactions with external actors
(Chesbrough, 2003). Therefore, external networks are potentially an important aspect of the
innovation process ands are often manifested in the form of strategic alliances between firms
in the form of collaboration and other relationships resulting in frequent and repeated
interaction (Stuart, 2000; Ireland et al., 2002; Grant and Baden-Fuller, 2004).

It possible to distinguish two types of network resource underlying the governance dynamics
of inter-organizational networks. First, social capital in the form of social networks
established across firms or other organizations through which knowledge may flow. Coleman
(1988) defines social capital as consisting of obligations and expectations, which are
dependent on: the trustworthiness of the social environment; the information flow capabilities
of social structure; and norms accompanied by sanctions. Coleman (1988) argues that social
capital is defined by its function and, as with the cases he highlights, this common function is
the creation of localized trust. Second, network capital, in the form of more calculative and
strategic networks designed specifically to facilitate knowledge flow and accrue advantage
for firms (Gulati, 2007). We introduce the network capital concept as a response to the
increased recognition that the leveraging of inter-firm and other external networks can be
considered a strategic resource that can potentially be shaped by managerial action (Mowery
et al., 1996; Dyer and Singh, 1998; Madhaven et al., 1998; Lorenzoni and Lipparini, 1999;
Kogut, 2000; Gulati 2007).

Social capital has proved a popular and powerful mechanism for analyzing how knowledge,
particularly in its tacit form, can be accessed both within and across organizations (Nahapiet
and Ghoshal, 1998; Tsai and Ghoshal, 1998; Gargiulo and Benassi, 2000; Tsai, 2000;
Kostova and Roth, 2003; Oh et al., 2004; Inkpen and Tsang, 2005; Walter et al., 2007). One
of the most important contributions linking social capital to knowledge networks is that of
Nahapiet and Ghoshal (1998), which focuses on the importance of social capital within the
firm, and the organizational advantages and intellectual capital creation it facilitates through
personal relationships fulfilling social motives such as sociability (Portes 1998), approval and
prestige. Nahapiet and Ghoshal (1998) point to social capital as consisting of friendships and
obligations at an intra-organizational level than cannot be easily pass from one person to
another. Nahapiet and Ghoshal’s (1998) work is particularly useful not only because it makes
the link between intra-organizational networks, knowledge and social capital, but its focus on
the combination and exchange of knowledge in relation to factors such as access, motivation,
capability and the anticipation of value. However, it has not gone without criticism. For
instance, Locke (1999) argues that there is a potential loss of objectivity in linking business
and social relationships, since objective communication means giving information to those
who need it, without regard to whether or not they are your friends.

Most commonly, social capital consists of the perceived value inherent in networks and
relationships generated through socialization and sociability as a form of social support
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(Borgatti and Foster, 2003). In recent years, however, the social capital literature has come to
define a resource where the motivations for investment are largely based on self-interest
(Monge and Contractor, 2003). This has strayed a long way from Coleman’s (1988) assertion
that ‘social capital is the norm that one should forgo self-interest and act in the interests of the
collectivity’ (p.S104). It is difficult to reconcile self-interest with social capital’s culture of
obligation, norms, and trustworthiness. Furthermore, the conundrum Putnam’s (2000) thesis
leaves us with is that although communities, especially business communities, are now more
networked than ever, they actually possess less social capital, and ‘in some ways social
capital may be economically counterproductive’ (Putnam 2000, 322).

As Dasgupta (2005) argues, the literature following Coleman has gone far beyond their
modest claims on the role of interpersonal social networks. Social capital’s power is its
ability to understand how individuals are able to mobilize their network to enhance personal
returns usually within place-bound environments. As Lin (2001) argues, social capital is an
‘investment in social relations by individuals through which they gain access to embedded
resources to enhance expected returns’ (p. 17-18). In other words, social capital is a social
and individually held capital. This leaves us with the question of how to understand and
analyze the networks held by firms and other organizations, rather than those of individuals.

In this instance, our focus is on the role of knowledge and differentiating social capital, in the
form of investments in social networks at an interpersonal level to secure individual
advantage, from the advantage firms gain from investments in inter-firm and other external
networks. As Westlund and Nilsson (2005) argue, ‘when these investments are made in social
networks, it is logical to say that they amass a form of ‘social capital’” (p. 1081). If firms
deliberately invest in networks, these networks are likely to concern the development of
relationships which Williamson (1993) refers as ‘calculative’, since they consist of actions
motivated by expected economic benefits (Hite and Hesterly, 2001). We define these inter-
firm assets more specifically as network capital consisting of investments in calculative
relations by firms through which they gain access to knowledge to enhance expected
economic returns. This definition makes a clear distinction between the two types of network
resource: network capital and social capital, and addresses an explanation as to why social
capital may be declining and becoming eroded, even though firms and other organizations are
increasing the investment they commit to network development (Coleman, 1990; Putnam,
2000).

Table 1 highlights the key characteristics differentiating network capital from social capital.
The criteria underlying the choice of these characteristics are based on four critical factors of
capital creation: (1) the source of the capital; (2) the mechanisms through which the capital is
created; (3) the objects of the capital; and (4) the impact of the capital. A key difference
between these two forms of network resource concerns the rationality of the actors, and
whether or not actions are motivated by behaviour seeking to directly accumulate either
economic or social returns. Oliver (1997) suggests that two types of rationality are at play
within firm resource selection processes: economic rationality based on systematic and
deliberate decision processes oriented towards economic goals; and normative/social
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rationality based on habitual and unreflective decision processes embedded in norms and
traditions (Oliver, 1997).

The source of network capital is rooted in an economic rationality, whereby firms invest in
establishing calculative networks to access the knowledge they require. The source of social
capital is based on a social rationality, whereby individuals invest in social networks to
access embedded resources relating to sociability and social expectations. The key difference
between these two forms of rationality is whether or not actions are motivated by behaviour
that seeks directly to accumulate either economic or social returns. Oliver (1997) suggests
that two types of rationality are at play within firm resource selection processes: (1) economic
rationality based on systematic and deliberate decision processes oriented towards economic
goals; and (2) normative rationality based on habitual and unreflective decision processes
embedded in norms and traditions (Oliver 1997). A key difference between network capital
and social capital is the rationality and motivation for network participation. This
differentiation is consistent with Bourdieu’s (1986) view that social capital is not conceived
as a calculated pursuit of gain, but in terms of the ‘logic of emotional investment’.

In contrast to the implicit social and emotional logic underlying the creation of social capital,
the mechanisms through which network capital are established are rooted in a business and
economic logic, whereby access to knowledge is sought as means of increasing economic
returns. This is again consistent with the view that ‘profits’ from social capital are not usually
‘consciously pursued’ by the actors within a network (Bourdieu, 1986). The distinction
between different forms of network behavior is not new, and has a long history in
sociological ~ studies. Max  Weber, for instance, distinguished ‘communal’
(Vergemeinschaftung) relationships, based on subjective feelings, from ‘associative’
(Vergesellschaftung) relationships, based on rational judgments and expectations, as well as
action predicated on ‘custom’ (Sitte) or a purely rational orientation (zweckrational) (Weber
1968).

In contrast to social networks, calculative networks provide greater resource availability (Hite
and Hesterly 2001). Therefore, network capital is likely to be highly significant to firms as
they seek to access and exploit knowledge. Although the social capital concept has been
applied in a way that has added to our understanding of knowledge transfer and flows
through networks, the need for transfer mechanisms to operate without compromising the
competitive advantage of firms has been less debated. In particular, a greater understanding
of the role of ‘trade-offs’ relating to the perceived value of the inward and outward flow of
knowledge through networks is required (Brass et al. 2004). These trade-offs highlight the
multidirectional flow of knowledge through inter-firm networks. For instance, a firm may
allow another firm access to its research or technology as a means of securing access to
knowledge related to the commercialization and innovation of this research or technology
(Fosfuri, 2006; Lichtenthaler, 2005). One of the potential downsides of inter-organizational
networks is that, without effective management, knowledge may flow more freely out of a
firm than productively into it (Teece, 1998).
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In practice, the inward and outward accessing of knowledge through networks will often take
place in tandem, with there being a trade-off between accessing required knowledge and the
leaking of knowledge assets that a firm would ideally rather protect. In scenarios where the
value of leaked knowledge outweighs that received, the impact of networks may be the
improved competitiveness of other network members at the expense of the focus firm.
Effective network management, through strategic and intentional investment in relationships
with other firms, is a mechanism for ensuring that value is captured rather than lost through
inter-firm networks (Lichtenthaler, 2005; Teece, 1998). A network capital perspective
provides a means of mediating external knowledge exploitation activity. Distinguishing
between the network capital and social capital located in networks is a means of
understanding the trade-offs, characteristics, function and potential for managing knowledge
flows. Such a distinction is consistent with the knowledge-based view of the firm (Grant
1996), knowledge management theory (Nonaka and Takeuchi, 1995) and theories of
intellectual capital (Stewart, 1997).

Williamson (1993) has usefully distinguished between the personal trust of individuals,
which is akin to blind trust, and which when abused results in betrayal, and the network trust
of organizations, which equates more with reflective forms based upon the institutional
environment within which these organizations operate. Rather than the blind trust of social
obligation associated with social capital, network capital is based on a weaker form of trust
related to meeting the calculated interests of firms within the network. Therefore, unlike
social capital, network relationships will continue to develop only if access to relevant
knowledge remains forthcoming. This highlights the potential superiority of social capital in
establishing networks with durability. However, as the effects of networks endowed with
social capital may not necessarily match their intended function, this makes their
management inherently difficult.

In terms of the object of the capital, a key distinction is that network capital is a firm-level
resource, whilst social capital concerns the relationship resources of individuals. Of course,
the social capital of individuals may be mobilized as a means of securing returns for the firm,
but this is most likely to be of proportionally higher importance in small firms. In these firms,
the social capital of the entrepreneur may be more highly developed than the network capital
of firm. In relation to impact, the effect of network capital primarily relates to economic
returns secured through access to knowledge, and social capital to social returns, although in
both cases other returns may emerge as a by-product, such as the unintended access to useful
knowledge often facilitated through social networks.

Network capital’s emphasis on the business and professional aspects of networks echoes
Granovetter’s (1973) notion of ‘work-related ties’. However, while Granovetter (1973) aligns
work-related relationships with his concept of weak ties, based on relatively infrequent
contact (as opposed to strong ties based on frequent contact often amongst friends), the
network capital-social capital approach is not cast in terms of distinguishing the amount of
time network actors spend with each other. Rather, it is primarily concerned with
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distinguishing the reasoning network actors interact, which as Granovetter (1973) indicates is
related to network content.

Table 1: Network Capital and Social Capital Characteristics of Inter-Organizational Networks

Dimensions Characteristics Network Capital Social Capital
Rationality Economic Social/Normative
Calculative .
Social networks,
networks, although .
: although calculative
Network social networks
networks may emerge
Source emerge as a by-
as a by-product
product
Relationship Relationship
Investment investments by investments by
firms individuals
Based ona logic of Based on a logic of
. business and oo .
Interaction ) sociability and social
professional .
X expectations
expectations
- Mix of dynamic and Mainly stable
Mechanisms Stability stable networks networks
Trust Reflective Blind
Can be strategically | Difficult for firms to
Management . .
managed by firms strategically manage
Network actors not | Higher propensity of
Spatial Proximity necessarily spatially | spatial proximity to
proximate other network actors
Key Object Firms Individuals
Object Firm Size Large ar_1d 9growiNg | small and new firms
firms
P“r!c'pa”y Principally social,
economic, although :
. although economic
Impact Network Returns social returns may
returns may emerge as
emerge as a by- 2 bv-nroduct
product y-p

Firms may shed the use of existing social ties and switch their network management to a
network capital logic as the social networks that were paramount during the start-up phase of
a firm become limited in their ability to impact positively on subsequent development
(Lechner and Dowling, 2003). Entrepreneurs and small business owner-managers build
personal networks where individual ties combine calculative and social aspects (Anderson et
al., 2007; Johannisson et al., 2002). This to be expected, since in small and new firms the
network requirements of both the firm and the firm’s operator (i.e. the entrepreneur) are
likely to coincide, and encompass both his/her social and economic needs and objectives
(Jack, 2005). Hite and Hesterly (2001) refer to the different functions and objectives of a
network as its ‘compositional quality’. This compositional quality changes in much the same
way the resources required by firms change as they evolve, with networks becoming more
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calculative and less social in terms of expected economic costs and benefits, and more
intentionally managed (Hite and Hesterly, 2001).

In general, new and small firms are more likely to be dependent on social capital, with inter-
firm networks consisting of the social networks of the entrepreneurs or owners of the firm
(e.g. the relatives and friends of the owners). As firms grow, their dependence will typically
shift towards network capital, as networks become more calculative (e.g. suppliers,
customers, collaborators and partners become more important) and less reliant on the social
networks of the owners (Almeida et al. 2003; Thorpe et al. 2005). However, the nature of the
networks will also be dependent upon the size and vintage of network partners. As Lechner
and Dowling (2003) find, small firms are often ‘forced to share their initial technology base
with other and more powerful firms’ (21), which implies relationships based on network, as
opposed to social, capital.

From the perspective of entrepreneurs, this network capital may manifest itself through
improved performance resulting from the credibility of having prominent strategic alliance
partners (Stuart et al. 1999). In other words, small firms use these networks to develop their
reputation as a means of overcoming imperfections in the markets for knowledge
(Lichtenthaler and Ernst, 2007). Yli-Renko et al. (2001) find that knowledge exploitation for
young knowledge-based firms depends on repeated intense inter-action, as well as the
willingness of firms to share information. The configuration of networks at start-up stage will
influence firm performance, which will be enhanced by developing networks that provide
access to diverse information and capabilities with minimum costs of redundancy, conflict
and complexity (Baum et al., 2000).

As firms evolve, it can be anticipated that their networks will evolve from more path-
dependent social networks — which in the first instance will be highly reliant on the
preexisting social networks of the entrepreneur(s) — to more intentionally managed networks
based on reputation and access to relevant resources and partners (Hite and Hesterly, 2001).
In larger firms, network capital becomes more evident through the formation of strategic
alliances based on formalized collaboration and joint ventures, and other ‘contracted’
relationships involving equity and R&D agreements (Goerzen, 2005; Goerzen and Beamish,
2005; Grant, 1996; Grant and Baden-Fuller, 2004; Ireland et al., 2002; Stuart 2000). Within
the strategic management literature, studies on the utilization of strategic alliances often
highlight the networks developed by multinational corporations through contractual
relationships with an objective of improving resource and knowledge access (Hagedoorn,
2002; Hagedoorn and Schakenraad, 1994; Kim et al., 2006). As the cost of searching and
maintaining network partners may be proportionately higher for small firms, investments in
network capital will tend to account for a greater proportion of total investment in small as
opposed to large firms (Almeida et al., 2003).

As Gulati (1999) argues, networks are dynamic and change over time, which suggests that
networks require diversity in the types of investments made. Unless diversity is sustained, in
the long-run networks may reduce firm heterogeneity through the articulation of shared
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norms, standards, and rules of conduct among firms (Oliver, 1997; Monge and Contractor,
2003). In an entrepreneurial setting, Westlund and Bolton (2003) present a persuasive case
concerning some of the negative aspects of social capital among firms, arguing that the strong
trust embedded in interpersonal relations can inhibit firm-level development. Network capital
is more attuned to capturing the role of networks as evolutionary systems with trajectories
which change along with the resources they accrue (Glickler, 2007; Kilduff and Tsa,i 2003;
Monge and Contractor, 2003). Although stable networks reduce the transaction costs of
knowledge transfer, it is likely that such knowledge will become increasingly homogeneous
and less useful across network actors (Maurer and Ebers, 2006). The preponderance of static
strong ties may result in the operation of inefficient networks (Lechner and Dowling, 2003).

In general, network capital investments may become ineffective if there is knowledge
equivalence between firms due to similarities in knowledge profiles, which results in network
redundancy (Cowan et al. 2004). As firms become increasingly familiar with each other’s
knowledge, negative network effects may emerge, locking firms into the network and stifling
the creation of new knowledge and innovation (Adler and Kwon, 2002; Arthur, 1989;
Labianca and Brass, 2006). For example, in a study of new biotechnology firms, Maurer and
Ebers (2006) found that social capital can impede, as well as enable, organizational
adaptation, owing to the inertial forces rooted in what they term as relational lock-in and
cognitive lock-in. Among less successful firms, these inertial forces result in social capital
becoming a liability, as it impacts negatively on the ability of firms to adapt the configuration
of their external relationships according to changing information and resource requirements
(Maurer and Ebers, 2006). These inertial network forces highlight the issue of over-
embeddedness, whereby the actors a firm is best connected to may not be best placed to
provide solutions to current problems (Krackhardt, 1994; Monge and Contractor 2003). In
Maurer and Ebers’s (2006) study, the more successful firms showed a higher propensity to
develop new ties to match their evolving requirements. To maintain effective networks, firms
should monitor the emergence of lock-in and over,embeddness and take appropriate action by
reconstituting their network capital investments.

5. The Spatial Dynamics of Knowledge Flow

In general, the development of leading advanced regional economies is considered to involve
the flow of knowledge through a highly networked regional business culture rich in spillovers
through ‘untraded interdependencies’ (Castells and Hall, 1994, Storper, 1995; Saxenian,
1994; Porter, 1998; Cooke et al., 2004; Rutten and Boekema, 2007). It is argued that
networks within these leading regional economies are able to mobilise and fully develop the
human capital residing within knowledge-based firms through external networks providing
feedback loops, ensuring the continuation of high levels of innovation (Garnsey and Lawton
Smith, 1998; Goman, 2000; Bresnahan and Gambardella, 2004; Crescenzi, 2005).
Fundamentally, simply being in the same locality is often of little benefit for diffusing
knowledge within a region, with there being a need for networked interaction between actors
(Singh, 2005).
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As part of these developments, regional analysis has given increased attention to the
existence of external institutions that are involved in the innovation process (Keeble et al.,
1999; Cooke et al., 2004; Huggins and lzushi, 2007). Increasing the innovativeness of firms,
and promoting the development and enhancement of knowledge networks and regional
innovation systems, has been described as the high road of regional competition (Malecki
2004). The important role of external knowledge has led to the innovation process at regional
level being conceived as systemic, resulting from both formal and informal networking with
other knowledge actors such as universities, R&D labs and other firms (Seely Brown and
Duguid, 2001; Chesbrough, 2003; Cooke et al., 2004). Cooke (2004) suggests that regional
innovation systems consist of interacting knowledge generation and exploitation sub-systems
linked to global, national and other regional systems, which stresses the importance of both
regionally internal and external linkages. This discourse is largely reliant on empirical work
from exemplar regions and firms, i.e. those regions which are among the most competitive in
the world in terms of economic growth rates and workforce qualifications and the number of
large, international firms based in ‘new’ or ‘high technology’ sectors (Saxenian, 1994; Owen-
Smith and Powell, 2004; Gertler and Wolfe, 2004; Lawton Smith, 2003; Garnsey and
Heffernan, 2005).

Alongside regional systems of innovation, clusters have rapidly become a key focus of
regional economic theory and policy, with the underlying tenet being that competitiveness is
determined by the strength of key concentrations of specific industries (Porter, 1998). Porter
(1998) defines clusters as geographically proximate groups of interconnected companies and
associated institutions in a particular field, linked by commonalities and complementarities.
Clusters are considered to be founded on a network culture based on the strong ties consistent
with the transfer of complex knowledge through the type of face-to-face interaction
facilitated by the geographic proximity of firms and other actors (Bathelt et al., 2004;
Sorenson et al., 2006; Steiner and Ploder, 2008).

The role of space and place are recognized as increasingly important features of inter-
organizational networks (Davenport 2005; lyer et al. 2005; Pittaway et al. 2004). Generally, it
is argued that strong ties promote the transfer of complex knowledge, while weak ties
promote the transfer of simple knowledge, with strong ties requiring the type of face-to-face
interaction facilitated by the geographic proximity of network actors (Bathelt et al., 2004;
Sorenson et al., 2006; Uzzi, 1997). The existence of established spatially proximate
knowledge networks is one of the key reasons why a number of the most successful localities
and regions throughout the world have become or remained more industrially competitive
than those that have not adopted a networked approach (Bathelt et al., 2004; Huggins, 2000;
Knoben and Oerlemans, 2006). Also, older industrial regions may suffer from lock-in or path
dependency, i.e., a level of inertia among firms within the region that prevents changes in
practices from occurring (Boschma and Frenken, 2006; Grabher, 1993; Martin and Sunley,
2006). The inability of firms to alter their practices may act as a barrier to seeking and
absorbing new knowledge created outside the boundaries of their firm, and becoming locked
in to an existing low-growth regime preventing the development of new knowledge networks
(Asheim and Isaksen, 2003; Cohen and Levinthal, 1990; Malecki 2007). Increasingly,
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scholars identify the basic elements of a regional innovation system in a wide number of
regions than merely the most competitive globally (Cooke, Heidenreich, and Braczyk 2004;
Freel 2002).

In general, spatially proximate knowledge networks are considered a key factor underlying
the success of the most advanced and successful regional economies (Malmberg and Maskell,
2006). As means of understanding these spatially defined networks, scholars have identified
social capital, in the form of social norms and customs, as the network resource that
lubricates the transfer and connection of knowledge (Capello and Faggian, 2005; Tura and
Harmaakorpi, 2005). These social norms and customs are embedded in the social
environment, and the trustworthiness of any environment is often tacit and specific to each
community (lyer et al., 2005; Lorenzen, 2007). The more trustworthy a community is, the
likelier it may be to facilitate the transfer and connection of knowledge, in turn reinforcing
the cycle of knowledge creation (lyer et al. 2005). Social capital is essentially a place-based
social network phenomenon (Capello and Faggian 2005; Westlund and Bolton 2003) rooted
in theories of physical proximity (Monge and Contractor 2003), dense matrices of social
relations (Lorenzen, 2007), and local knowledge (Ostrom, 2000). Network capital is less
spatially bounded in its dimensions, encompassing to a greater extent the value of networks
formed in a global environment, whereby interactions are increasingly flexible, dynamic and
ephemeral (Monge and Contractor, 2003). Interestingly, Bell and Zaheer (2007) find a
significant positive effect of friendship and distance on knowledge flow. i.e. more knowledge
flows between friends when they are geographically distant from one another than when they
are proximate to each other.

Globalization is resulting in the disembedding of traditional networks and re-embedding of
new ties at a distance (Monge and Contractor, 2003). This emphasizes the importance of
understanding networks and knowledge flows in an environment which is simultaneously
global and local. For example, many firms, do not acquire their knowledge from within
regionally proximate areas, particularly those firms based upon innovation-driven growth
where knowledge is primarily sourced internationally (Davenport, 2005). If applicable
knowledge is available locally, firms will attempt to access it; if not, they will look elsewhere
(Drejer and Lund Vinding, 2007). Only those firms and organizations located in a contextual
geographic environment rich in relevant knowledge sources can take competitive advantage
of the co-location of other knowledge actors. By necessity, leading firms in regionally sparse
knowledge environments may be required to make a number of non-local linkages (Malecki
and Hospers, 2007). Also, while firms with low levels of absorptive capacity (Cohen and
Levinthal, 1990) tend to network locally, those with higher absorptive capacity are often
more connected to global networks (Drejer and Lund Vinding, 2007). This is perhaps to be
expected, and illustrates the importance of internal knowledge absorption capacity on
external knowledge network development.

Even in those locations possessing a knowledge rich environment there is evidence of a
greater role being played by non-localised networks (Athreye, 2004; Bathelt et al., 2004;
Doloreux, 2004; Garnsey and Heffernan, 2005; Saxenian, 2005). There is evidence of a
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greater role being played by non-localized networks (Huggins and lzushi, 2007). For
example, in the high-technology setting of Cambridge in the UK many actors report global
networks to be of greater significance to their operations (Athreye, 2004; Garnsey and
Heffernan, 2005). Also, in Canada’s high-technology city of Ottawa, sometimes referred to as
Silicon Valley North, it is found that while local networks continue to provide mechanisms
for transferring knowledge and stimulating innovation within the cluster, for Ottawa’s high-
tech community global knowledge networks are the most important sources of knowledge
and innovation (Doloreux, 2004). In California’s Silicon Valley, Saxenian (2005) describes
how Asian engineers and entrepreneurs are creating and building networks between the
region and regions in China and India and transferring knowledge from the west to the east.
The key aspect of these developments is that the knowledge base of the world’s most
advanced local and regional economies is no longer necessarily local, but positioned within
global knowledge networks, connecting actors (Wolfe and Gertler, 2004; Huggins and lzushi,
2007).

There is a growing school of thought that non-proximate actors are often equally, if not
better, able to transfer complex knowledge across such spatial boundaries, providing a high
performing network structure is in place (McEvily and Zaheer, 1999; Dunning, 2000;
Lissoni, 2001; Davenport, 2005; Zaheer and Bell, 2005; Palazzo, 2005; Boschma, 2005).
Network capital will increase in importance as the constraining effect of distance on
knowledge flow and transfer gradually diminishes (Tracey and Clark 2003; Johnson et al.
2006). This knowledge is often necessarily superior to that available locally, resulting in
improved innovation performance. The extent to which, for example, university knowledge is
spatially constrained is related to the extent to which this knowledge matches the knowledge
sought by firms in a respective university’s region.

A firm’s geographic proximity to a relevant knowledge source would therefore appear to be
important (Davenport, 2005), although other types of proximity (e.g. relational,
organizational and social) may also have an effect on the ability to source and absorb external
knowledge (Boschma, 2005). As Tallman et al. (2004) suggest, these arguments indicate that
the concept of ‘closeness’ between firms is shifting from physical space and geography to
one based on the organization of their networks within virtual spaces. The rise, for instance,
of transnational academic—industry partnerships also demonstrates that knowledge spillovers
are not necessarily spatially constrained (Huggins et al, 2008). The internationalization of
knowledge sourcing is reflected by the growing number of firms that choose to work with
foreign universities in order to take advantage of low-cost high-talent pools, favorable foreign
intellectual property rules and government incentives for joint industry—university research
(Polenske, 2007).

In his seminal 1955 article, Perroux (1955) argued that in the end “scale” and “innovation”
are the predictors of success, whereas Hirschman (1958) recognized the role of
interdependence and linkages across related sectors in achieving economic growth. The
process of inter-organizational network development across space is a manifestation that
these principles are re-emerging as key tenets of change in today’s global economy. In
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particular, some of the world’s most visible knowledge-based locations are operating
networks that are more open, as they seek new knowledge and the means to more efficiently
exploit their existing knowledge base (Britton, 2004). In Silicon Valley, cluster actors utilize
the benefits of proximity to build and manage global-scale production networks (Sturgeon,
2003). In the United Kingdom, national and international networks are just as significant as
their local counterparts for fostering innovation (Simmie, 2004). This suggests the
propinquity is not enough, with recent empirical evidence finding that high innovation and
growing firms: source knowledge more frequently, especially overseas locations; are more
likely to act as a source of knowledge for overseas companies; and access strategic partners
more frequently (Huggins et al., 2009). In general, high innovation firms more frequently
access new technology, skills and expertise from a greater range of sources at different
locations (Huggins et al., 2009. National innovation systems are becoming more “leaky” over
time, whereby “the role of tacit knowledge and the spatial limits on knowledge spillovers
have caused firms to locate R&D facilities where new knowledge is being created” (Carlsson,
2006, p. 65).

In general, the complex local and global environment within which firms operate has led to
two broad schools of thought emerging regarding spatial proximity and inter-organizational
networks. The first school argues that proximity is a significant mechanism for generating
collaborative innovation. The second suggests that connectivity through global spaces is a
more important stimulant of technological advancement. These two poles introduce an
unnecessary divide of global and local forces when the reality suggests that they are operating
in an overlapping manner. Successful connectivity in global spaces is often the outcome of an
initial system of localized interaction, whereby it is the knowledge crossing hallways and
streets that initially catalyzes intellectual exchange and knowledge transfer across oceans and
continents (Glaeser, Kallal, Scheinkman, and Shleifer, 1992). Similarly, international market-
based interactions are leading to more localized network-based exchanges, such as those
occurring when firms establish operations in locations to deepen relationships with key
customers (Miles, 2005).

Technological progress has also impacted significantly on the development of knowledge
networks, with improvements in ICT facilitating new modes of knowledge exchange and
again heightening the propensity to penetrate international markets. New patterns of
knowledge sourcing and the emergence of new emergence serve to illustrate the notion of an
economic geography that is as spiky as it is flat (Florida, 2005; Huggins, 2008). This
spikiness is typified by the existence of key and leading concentrations of knowledge-based
economic activity around the world. These concentrations maintain knowledge bases within a
limited number of key regional locations which are the primary spatial architecture
underlying systems of innovation. These regions, however, are increasingly connected
through the knowledge networks resulting from the internationalization of markets and the
broadened scope of knowledge sourcing activities. Contrary to Porter (1990), if the local
market does not have the most sophisticated customers, firms are required to look for them
elsewhere. VVon Hippel (2005) highlights how markets and user-led innovation in a number of
markets, such as design, are becoming increasingly international in scope. Furthermore, the
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pace of technological change and the insatiable appetite for innovation is such that both
product and economic lifecycles are shortening.

Conclusion

This paper builds on theories of knowledge flow and the extended resource-based view of the
firm to present a dynamic framework for understanding the assets entrepreneurs can
strategically manage to secure competitive advantage and facilitate innovation through inter-
organizational networks. This framework is based on three related factors: the nature of
knowledge and its flow; the nature of the resources available through inter-organizational
networks; and the nature of the geography of these networks. It is suggested that knowledge
spillovers through the inward and outward accessing of knowledge through networks will
often take place in tandem, with there being a tradeoff between accessing required knowledge
and the leaking of knowledge assets that a firm would ideally rather protect. In scenarios
where the value of leaked knowledge outweighs that received, the impact of networks may be
the improved competitiveness of other network members at the expense of the focus firm.
Effective network management, through strategic and intentional investment in relationships
with other firms, is a mechanism for ensuring that entrepreneurs capture value rather than lost
through inter-organizational networks.

The growth of new knowledge formation across the globe suggests an enhanced requirement
to manage network capital, since it is becoming increasingly difficult to establish
relationships with appropriate knowledge sources. In general, as firms grow they are more
likely to be linked to the global pipelines through which knowledge flows into a region
(Bathelt, et al. 2004), with their reliance on social networks as sources of knowledge
weakening (Bowey and Easton 2007). The complementary evolution of firms and their
external knowledge networks underlines the need for models of these networks to be dynamic
across space and time (Hite and Hesterly 2001). More generally, it also highlights the
requirement for existing theories of the firm, such as the resource-based view (Barney 1991),
to more rigorously account for the changing nature of firms and their network resource
requirements.

Entrepreneurs must better distinguish the types of network resources in which their firms
invest in order to facilitate a greater understanding of the evolutionary nature of business
interactions and their dynamism. Entrepreneurs also need to consider the complexity of
interactions, which may possess a mix of formal, informal, personal and organizational
characteristics. While network capital should benefit firms, there are potential downsides for
firms highly reliant on social capital. Firms may create or deplete network capital as its
interests and requirements change. The stickiness of social capital means that speedy creation
may not be possible. A network capital approach to external relationship management allows
the adoption of strategies which explicitly seek to make the most effective use of ties,
relationship and interactions, and ensure these are a firm-level, rather than an individual-
level, resource.
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This may take the form of developing systems to understand a firm’s network capital in terms
of: motivation — why particular interactions and relationships are initiated; function — what
role they serve for the firm; processes —how and when do the interactions occur; structure —
which individuals and organizations are involved; outputs — what outputs are gained for the
firm as a direct consequence of network development or as additional by-products;
sovereignty — to what extent would/could interactions continue without those individuals
currently involved; and evolution — how are the above changing over time. Such a framework
has the potential to for assess those networks an entrepreneur can or cannot manage or invest
in to meet its requirements. The push toward the strategic management of networks, and the
potential financial rewards associated with effective management, almost paradoxically
suggests the establishment of markets for network capital. This strategic view may further
infer the outright commodification of networks whereby contacts with firms of perceived
value may be stored, exchanged or even stolen (Grabher and Ibert, 2006).

In a complementary sense to the strategic decisions of entrepreneurs, the role of policymakers
is to ensure that firms are supported in capturing this value. Policymakers often appear to
expect that economic benefits will spillover from these networks as a by-product of the
development of socialized interaction rather than intentional investments (Casson and Della
Giusta, 2007; Huggins 2000; Pittaway et al., 2004). Policymaking should further take into
account the need for knowledge sourcing and networking to be equally set in both a regional
and global dimension and context. For entrepreneurs, the core of such developments is two-
fold. First, to increase the involvement of entrepreneurs in the type of enduring knowledge
networks required for effective collaborative innovation to be achieved; and second, to enable
entrepreneurs to source the most relevant and up-to-date knowledge by ensuring that their
networks contain the requisite level of dynamism. The ‘pre-packaged’ knowledge available
from knowledge providers such as consultants is often of less use to entrepreneurs. In
general, the requirement for entrepreneurs is access to ‘non-standardized’ and highly specific
forms of knowledge. The role of public policy is to establish such dynamism through the
promoting and facilitating global searches for appropriate knowledge sources.
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