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--Abstract—

Even thoughcluster-based economic development has become appearing,
there has been much argument on various aspedusitxs. One going debate
concerns some clusters generate high innovatioocassd with economic
growth. The purpose of this stud is to illustrdte ttility of inter-cluster pipelines
for securing high knowledge creation and growtlesa®s inter-cluster pipelines
are based on social relations and ties, in additmneconomic geography
literature, we use social network theory (SNT). Queantage of SNT is that it
enables to explore the processes of how pipelinesi@ated and the potential
value of them.
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1. INTRODUCTION

The knowledge-centred theory of cluster highligtw® alternatives sources of
knowledge creation and combination: clusters cdeltn either internally (by
stimulating knowledge interactions among cluster@mbers) or externally by
looking outside their barriers to explore new knedge.

In the pursuit of new and creative opportunitiegal knowledge networks (i.e.
intra-cluster knowledge dynamics) are considered pofotal importance.
Sorensen, for instance, claims that “industriestelubecause entrepreneurs find it
difficult to access the information and resourdesytrequire when they reside far
from the sources of these valuable inputs” (2003)5

On the other hand, an important stream of litemhas discussed the importance
of accessing external sources of knowledge, of eesing the external
connectedness through the development of so-cdkedwledge pipelines”
(Bathelt et al., 2004; Owen-Smith and Powell, 200z9talyse clusters’
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performance. Those pipelines, by offering the oppoty to tap into external
pools of knowledge, allow clusters to obtain newwledge, thus enhancing their
innovativeness and resilience.

This paper deals with the nature of pipelines anckstigates how they come
about, using social network theory and economiggpgahy literature. The paper
is conceptual and structured as follows: the sesmation provides an outline of
the theoretical debate on intra and extra-clustewkedge systems and social
networks. Section three unfolds the creation okelmes. Finally, section four
involves the conclusion.

2. INTRA AND EXTRA-CLUSTER KNOWLEDGE SYSTEMS AND
SOCIAL NETWORKS

This section reviews the theoretical foundatiorthed paper. First, clusters and
subsequently knowledge systems are addressed. dgcdheory on social
networks is presented.

2.1 Why Clusters Matter

Agglomeration economies can be distinguished bygusi simple classification
scheme delineating efficiency advantages versusvation advantages of clusters
on the one hand, and agglomeration in general semsgglomeration of
technologically related actors on the other. Tlngstbn leads to four main types
of agglomerations which are namely cities, indastdistricts, creative regions
and clusters (Malmberg, Sélvell & Zander, 1996).

Cities and industrial districts can be explainedstiyoby efficiency gains and
flexibility, one can distinguish two other types afijglomerations which are
considered as centres of knowledge creation aralation.

The first type we refer to adusters where sustained competitiveness is based on
capabilities that are linked to a particular locat{Porter, 1998). Clusters are not
conceived as fixed flows of goods and services, kather as dynamic
arrangements based on knowledge creation, inciggasinrns and innovation in a
broad sense. Thus, clusters contain the intendeaage of business information,
know-how, and technological expertise both in tchded untraded forms.

The last type of agglomeration involves knowledgeation and creativity in a
region without any sectoral boundaries. Thoughd?@{1998) main concern has
been the existence and reproduction of clusteteafnologically related firms,
there are corresponding attempts to analyse theitgpabilities and creativity of
regional and urban agglomerations of the genega.tynstead of specialisation
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and spatial clustering of related industries, easghis placed upon the presence
of a regional variety of skills and competenciedere the often-unplanned
interaction among different actors can generate amed sometimes radical ideas
and creative designs, products, services and assooncepts (Andersson, 1985).

Using data from the European Cluster Observatomwwlusterobservatory.gu

it can be interpreted that there is an importafdticnship betweerdegree of
clustering and innovative performance (measurega®enting levels)So what
are the mechanisms behind this? Why do we seeadegrdegree of innovation
emerging inside clusters? Rosenberg (1982) repohetdhe economic effects of
technological breakthroughs are not really about #ophistication of a
technology itself, but instead are connected todiggree to which the technology
is commercialized and diffused into society. Intamges that deal with an actual
technological invention, incremental innovation atite adjustment of the
business model and the management of the budgeh @dme to be more
important than the invention itself. This is exgoihere clusters enter into the
picture. Clusters provide a favourable atmospherehich frequent, day-to-day
and face-to-face interactions can transpire, andravlideas, concepts and beta
versions are tested over and over again, withiniqudar institutional setting,
amongst personal networks and on a foundation areshtrust that has been built
up over time (Malmberg, Sdlvell & Zander, 1996).

2.2 Knowledge Creation and Combination by Clusters

A significant line of argument within the geograpb¥ knowledge exchange
literature focuses on the role of tacit and expliciowledge with respect to the
emergence and growth of clusters. Basically, thicdwledge is regarded as a
substantial determinant offfe geography of innovative activityfGertler, 2003:
79). From this perspective, tacit knowledge is agred to resist easy
codification and, therefore, is difficult to shaeeross long distances. More
importantly, tacit knowledge is claimed to be saiftisticky owing to its context
specific nature, suggesting that actors can onfyeskacit knowledge effectively
when sharing a similar social context. This sociahtext is, to large extent,
depicted to be defined locally. Additionally, theopess of innovation is
increasingly formed on tacit interactions betweetoi®, meaning that the process
is characterised by interactive, social learningr{@r, 2003).

Local knowledge flows take as been qualified agdlduzz” in the sense that it
occurs in a natural and, sometimes, unintended wWéarshall (1920: 225)

described it as something “in the air”. As pointed by Bathelt et al. (2004: 11),
“the buzz refers to the information and communaratecology created by face-
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to-face contacts, co-presence and co-location oplpeand firms within the same
industry and place or region....Actors continuousintcibuting to and benefiting
from the diffusion of information, gossip and netsjust being there”.

Clusters’ learning through external knowledge flows

Maskell et al. (2004) named inter-cluster knowledgdages as ‘pipelines’.
Pipelines bridge geographical distances and thestersocial proximity between
clusters. The concept of pipelines takes its pofndieparture in the recognition
that new and valuable knowledge will always be te@autside any cluster- no
matter how innovative it is. Firstly, firms withe8 to actors located in other
clusters benefit directly from the knowledge ob¢ginthrough these pipelines.
Bathelt et al. (2002: 19) indicated that “firms ldupipelines to access knowledge
that is not already part of their repertoire”. Sedly, the knowledge that enters
the cluster is likely to spill over to the othett@s located in the cluster through
the firm's local knowledge network. Finally, inteluster knowledge inflows
allow local competencies to be nurtured and thaalyse local buzz, suggesting
that internal and external learning might crossiliee, and that global pipelines
might be considered as a way to cope with intdot in problems.

As mentioned earlier, the local buzz is consideredhe consequence of frequent
face-to-face interaction. In contrast to this anshternal focus on individuals,
pipelines are described as linkages between fiemgli€it examples are Maskell
et al., 2004 and Guillani, 2005). Maskell et aD@2) propose international events
such as conferences, trade fairs, congresses,hantiké, as vehicles for inter-
cluster interaction among entrepreneurs and fiorske place, thus providing in
a temporal context for intensified knowledge ex@eand social interaction. In
addition to that, since the construction and maiintg of pipelines are risky and
resource-consuming activity face-to-face interactihrough conferences and
trade fairs is an important foundation for creatixgernal connectedness.

This study recognised that inter firm links aretpdrpipelines and, such links are
risky and expensive to establish. But, we belidva twve need to enhance our
comprehension of how these inter-cluster linkageaec about, by shifting focus
from firms to individuals within clusters. With sebetween highly mobile
knowledge workers (Gertler, 2003; Trippl et al.09Pas the fundamental unit of
analysis it appears to tap into the literature aciad networks and thus get a broad
theoretical framework for analysing of ties betwgmeople and ties between
people separated by geographical distance.
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2.3 Social Networks and External Connectedness

Social Network Analysis (SNA) is a methodology fietecting, describing and
analysing the relationships among a group of peoptaganisations. In SNA, the
focus of interest is not on individuals as discretéts of analysis; instead, it is
concerned on the relationships of those individuale underlying premise of
SNA is that the behaviour of people and organisatis affected by, and in turn
shapes, the social networks in which they are weahl In other words, social
context matters (Carrington, Scott & Wasserman,5208.ctors are viewed as
interdependent entities with their relations (figgs are considered as channels
for transfer of different resources. When analyssongial networks two features
are of particularly great interest: the value oft@& network structures and the
value of centrality. According to Borgatti (200@&)e network structure transforms
the collective performance while the actor's paositi (the centrality or
connectivity of node) provide opportunities or cioamts.

Sorensen (2003) applied social network theory drmived how being embedded
in a social network context offers better accessnformation, financing and
labour to the entrepreneur. And due to the imposanf face-to-face interaction
in forging social network ties these benefits hawendency to be geographically
concentrated- particularly for high-tech industriés Sorensen (2003) pointed
out the value of the cluster and the residing samaworks is a greater trust in the
economic actors’ abilities and clustering come® iakistence because of the
localized nature of such networks.

Although there are a variety of ways to assessdifferent types of social

interactions an individual may have, the concepttief strength has been
considered a basic characterization of social ioelahips (Granovetter, 1973).
Given an individual's set of direct interactionsiosger relationships involve a
high level of emotional closeness and relativelgqtrent interaction and
reciprocity (Granovetter, 1973). These relationshifave a variety of intuitive

benefits, such as social support and trust. Howenveeker relationships, those
involving comparatively low level of closeness antkraction, may be especially
beneficial for creativity despite the intuitive fehgth” of strong ties (Perry-Smith
& Shalley, 2003).

In his seminal weak tie theory, Granovetter (19@R&)posed that weak ties are
more likely than strong ties to be nonredundantnections between two
disparate social circles. For individuals, this meahat each weak tie may
represent his or her sole connection to a particzdaial circle. Instead of being
connected to multiple individuals in a clique, agoa is likely to be connected
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with just one individual in this clique by the wetid. In contrast, the strong tie is
likely to be associated with a dense collectionrefundant ties (Granovetter,
1973). In strongly tied networks, an actor will derio receive the same
information from different contacts, because tmimation will tend to travel

over circular and redundant paths. In contrasgrmétion travelling via weak tie
is more likely to originate from outside of onelmmediate social circle. As a
result, weaker connections may be associated wotiredlundant information.

This information may not necessarily be creativenature, but is less likely to
repetitive. Also, the type of relations among peowhich is likely to have the
greatest effect on pipelines is weak ties, sinagy therve to break out of the
densely clustered network of relations formed logrgj ties.

The valuable contribution to Granovetter’'s studg baen made by Burt (1992).
He discussed that the importance is not the stineoighe tie, but the social gap it
spans. While strong ties are of local nature, wigzsk often span both social and
geographical distances. In the terminology of Btf92), a social relation, that
cross a cluster’s boundaries is much more valuhlale other social relations, as it
spans a crucial structural hole. Weak ties (briggires) connect together
otherwise separated worlds and thus catalyse spfaatbrmation and adaptation
of innovations (Barabasi, 2003).

The combination of strong ties and bridging tiesdpice what is called a ‘small
world’. The incidence when local networks are lidkkBrough few, albeit seminal,
ties concludes in a joint “small wotdnetwork (Barabasi, 2003). This study
suggests that the phenomenon of industrial clugtexts are connected through
pipelines is important case of small world networkss highly beneficial for a
cluster to be a part of a small world network, sint allows the cluster to
simultaneously enjoy effects of clustering (locatidearning) and access to global
resources, learning and markets.

Most small world networks are both scale free aratiutar with hubs bridging
otherwise separated local clusters (Barabasi, 20083 to hubs are fundamental
in order to reap the benefits of the small worltiveek structure. But at the same
time, possessing many ties is a ‘mixed blessingiréBasi, 2003). Although lots
of ties mean lots of access points to informatioeytalso require a great deal of
maintenance. This indicates the importance foreghustwork nodes that are not
hubs themselves to possess to hubs among thdivegldew ties.

! The small world phenomenon is characterized igly mternal clustering combined with a few
global links, of which many lead tos o-called ‘hubs
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Connection does not come easily and being well ecteadl is not sufficient to
attract new ties. Many interpersonal ties betweeopfe in specific clusters
aggregates to pipelines between the clusters ansl &ne creating the social
proximity which allows knowledge to be exchangedoas great geographical
distances and diffuse into the local buzz. Somesqe ties evolve into
formalised alliances between firms, others remarmsgnal and informal. This
does not mean that pipelines lead to the out pedoce of geographical
proximity by social proximity. Rather the two typ® network ties coexist
performing different needs related to the coheremzkinnovation in clusters and
thereby reinforcing each other. But though the oekwies of pipelines social
proximity overcomes geographical distance (Gertl2903) and knowledge
transported between clusters.

For the cluster as a whole a small world networkcsture will be useful as the
cluster internal buzz is fertilized through thegdipes. For firms such a structure
will offer both local buzz of high quality and datelinks to information from
knowledge hubs. And for the individual such a suite provides a challenging
working environment along with possibilities for rpuing professions at the
innovative centres in their field.

3. THE CREATION OF PIPELINES

As indicated in the previous section, one discusdm the creation of inter-

cluster knowledge linkages has been that they faka of strategic alliances

between companies, and that one way to catalyse ghocess is through

international events (Maskell et al., 2004). Thenpput forward in the literature

on clusters that these events operate as tempdusters and offer some of the
benefits usually associated with clusters and hémegare places for sharing tacit
knowledge. Our argument is that this is one expianaand hardly reveals all

sides of the creation of pipelines. Many pipelicesne out the results of social
network ties, and even if relations among econoaciors may build pipelines,

such relations often spring from personal relatian®ng people. Therefore, the
central point should be on how network ties betwgmrople can span

geographical distances when most existing liteeaturderline the value of face-
to-face interaction.

Jack (2005) demonstrated that ties between peapleemain solid for years and
still be activated on request. Based on her stuldgs been stressed that frequency
of interaction between people is not an essengidrchinant for social relations at
all times- if people have once been linked thecam be re-invoked without
difficulty even after years of separation (Jack)20 Previous ties remain within
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the network structure as latent knowledge and ressu In a similar way ties
between people can be anticipated to remain thtugyhare no longer practicing
day-to-day contact within some geographical are&ough geographical
proximity is of essence when building network tiee value of ‘being there’
becomes less when it comes to preserve those@rasovetter (1973) states this
process for change of social context/lfen a man changes jobs, he is not only
moving from one network of ties to another, bub astablishing a link between
these”. Thus, pipelines can be built though the geographst@tching of ties
between people. This stretching takes place wheplpenove about. Network
ties that cross cluster boundaries often originaiin one cluster but have
subsequently been stretched across cluster boesdas actors move in order to
live and/work in another geographical locale, beggx their relations to actors in
their cluster of origination. Granovetter (1973xioled that where there is
‘strength of weak ties’, there is added value netshing them as this may create
small world networks.

The ‘people move about’ discussion generates tlestoqun of where people move
to and from. In the world of clusters, people anéigul towards those clusters that
are global nodes of excellence. The reason forthese places maintain both ties
and the quality of cluster internal buzz. The psscef stretching ties is also ruled
by preferential attachment and thus adds to thatiore of hubs. As a result, the
nodes with the most ties and the highest qualitintefrnal buzz attract the most
new ties. Therefore pipelines and buzz are mutuaigforcing (Bathelt et al.,
2002) and not competing directions of the smalllvaetwork. But, clusters that
are hubs or connected to hubs have great chancesadss.

4. CONCLUSION

Pipelines between clusters contain aggregationgnainly weak) stretched ties
between people, whereof some has evolved into nionmalised strategic
alliances between firms. Although face-to-face nat&on is necessary for
forming ties, they can survive across geograpldedhnces without regular face-
to-face interaction. Pipelines are therefore anreggion of what Burt (1992)
conceptualizes as bridging ties, stretched betvegesiers. As such pipelines are
valuable sources of new ideas, innovations andppetves. The value added
from pipelines is thus the innovative capability lminging together different
perspectives and knowledge within the social canvéxhe mutual framework of
clusters. This combination of cluster internal buazd stretching pipelines
produce small worlds in which the new can be aleibiby means of network
relations. The absorptive capacity is enhanced hagy dtretching process: the
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people at each end of the pipelines are friendagues or neighbours who have
previously enjoyed of being part of the same cluated hence shares the same
local network and cluster internal buzz.

While the study’s combination of economic geograpiity social network theory
adds value in itself, the study also contributedas opening the black box of
pipelines through critically investigating sometlé claims made about them and
using social network theory in order to exploreirthsructure and economic
value.
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