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Background

Heidi Wiig Aslesen (Heidi.W.Aslesen@bi.no) and Sedrerstad (Norwegian Institute for Studies
in Innovation, Research and Education, NIFU STE&wdy, Participant no.10)

The main objective of this work package is to pdevinsights into inter-sectoral differences in
drivers, degree and patterns of global innovatietwork formation. Three different sectors, each
representing their own category in the influentavitt (1984) taxonomy, are chosen as cases.
Thus, the project will provide insights into GINrfeation in a) each of these sectors on their own,
as well as generate b) broader insights into hatos& conditions more broadly may be shaping
such networks.

The main research question is:

Q9: What GIN patterns are forming in the selecteda@sctand to what extent are these influenced
(driven, constrained) by contextual conditions #peto these sectors?

This necessitates developing a theoretical framlewahich emphasizes how such contextual
conditions may influence external networking. Tloénp of departure is the recognition that sectors
diverge with respect to knowledge, cumulativenass @pportunity conditions. Existing empirical
work e.g. show that the “global footprints” of difent industries diverge according to the degree of
tacitness and complexity of involved knowledge;aading to degree of modularity of the product;
and with the distribution of actors and environnsegibbally which can be identified and towards
which relevant linkages may be formed. Thus, d#férsectors face different tensions between
centrifugal and centripetal forces of internatiazestion; Understanding these is critical to the
formulation of innovation policy in a context ofofplalization, as the patterns of GINs forming will
determine home and host implications. National a@Bd level innovation policy must
simultaneously account for the firm level neednteiact and use the most competent and cost-
effective partners world-wide; while ensuring ttta linkages formed at this level strengthen rather
than hollow out innovative capabilities at thosmeanational and EU levels.
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“Understanding sectoral dividing lines in the transtion
towards GIN”

WP 9 will look especially at the interplay betwardustry-specific conditions and the evolution or
working of Global Innovation Networks. In order &oldress this research question, a theoretical
framework which draws on theories focusing on th8uéence of sector specific contextual
conditions on a) innovation activity in generalddy) network formation in particular, is developed
below.

1 INTRODUCTION

Internationalization of industrial activities anthbvation is not a new phenomenon, as companies
such as Phillips (the Netherlands) and SKF (Swedstgblished R&D units abroad already in the
1930s (Swedenborg 1982, Andersson, FredrikssonSaedsson 1996). But whereas the pre-war
MNE was characterized by selective R&D localizatdecisions and showed a high degree of
cross-border co-ordination of such activities, tm@ain concern of the post-war MNE was
production capacity and market access. R&D for nmawducts, co-ordination and in-house
synergies became a secondary issue, and first eegech as a strategic concern in the wake of the
business cycle downturn in the 1970s.

Parallel to the growth of FDI we have witnessedreased outsourcing and off shoring of
production and support services such as sales amkietimg. Such coordinated and increasingly
global production networks may now be transformimg Global Innovation Network. The agreed
definition of Global Innovation Network is (Chama& 2009). “A globally organized network of

interconnected and integrated functions and omeratiby firms and non-firm organizations

engaged in the development or diffusion of innawadr'.

This definition captures the main features of ab@ldnnovation Network, which are:

. Its truly global character: going beyond the traditional triad &-Burope-Japan.

. Thevariety of actors engagedn innovation: both firms and non-firms organipais are part
of a GIN

. Theintegration of internalized and externalized networks

. The co-existence of different linkage mechanisms

. A high degree of functional integration

. Focus on innovation as something new to the world but also new tdithe

Value chains are fragmenting and globalizing; ane activity of innovating is becoming less
embedded in individual firms and more embedded igtriduted knowledge networks, such as
GINs. This means that knowledge accumulate andvewvwlore broadly; and may be recombined
more rapidly. All this is mirroring a trend of ireasing product complexity, more rapid
technological change and uncertainty; combined Watttors such as the availability of low-cost
production sites and the need for physical proxingt markets or knowledge communities and
enabled, in part, by modern ICTs.
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This paper in organized as follows:

. Section 2 presents general perspectives on therdgaaf FDI, GPN and GIN formation

. Section 3 discusses theoretical key concepts deseldo capture fundamental sectoral
dividing lines

. Section 4 discusses the spatial context of GIN &tion

. Section 5 discusses the different dimensions of GéWmation — from committed
collaborative ties to contractual sourcing.

. Section 6 brings these theoretical perspectivestihey and focuses on the organizational
challenges of deep and broad GIN embedding

. Section 7 discusses loosely how sectoral dividingsl and dynamics can inform innovation

policy

2 THE DYNAMICS OF GIN FORMATION

The interplay of globalization forces such as gowszntal drivers (e.g. reduction of tariff and non-
tariff barriers to trade and creation of tradingdsl), market drivers (e.g. convergence of consumer
behavior, global customers, homogenous produats},drivers (e.g. economies of scale/increasing
minimum efficient scale) and competitive drivergg(econvergence of practices, global networks)
pushes industries towards globalization (Yip, 1888d from Karlsen, 2007). Simply selling and
producing products abroad is getting easier duset@ral ‘space shrinking’ technologies such as
ICT and communication and transportation possieflitand that most world economies are
relatively accessible. Other explanations why firmegd to have a global presence can be found in
that the specific industries may require an inteomal presence in order to be competitive; i.e. to
capitalize on its unique resources but also to ssccemplementary capabilities and, increasingly
(UNCTAD 2005), tap into localized knowledge basad anonitoring technological development.
This we capture abe sectoral and spatial contextef GIN formation.

The mode of internationalization is an importandtggic choice that can influence firms’ ability to
gain vital information and to acquire external rases (Holmlund and Kock, 1998). According to
Root (1987) an entry mode can be seen as an imtiéh arrangement for organizing and
conducting international business transactionsh sag contractual transfer, joint ventures and
wholly-owned operations. The different entry modé have different costs and benefits related to
the degree of integration. Firms resource commitrteea foreign market has traditionally followed
a pattern where firms start by serving foreign retskvith agents and later internalize the activity
by changing to wholly owned subsidiaries (Pede&detersen, 1998), suggesting that firms start
by using low-commitment then firms move towardshieigcommitment modes. Modes of entry
into foreign markets are likely to differ on keynwnsions such as the amount of resource
commitment, the extent of risk, the potential feturns and the degree of managerial control
(Wright et al., 2007), and different modes of entryolve higher levels of commitment and higher
transaction costs and costs relating to acquir@sgurces. Zahra et al. (2000) detected that foreign
acquisitions and other higher control modes of yeffiacilitated greater breadth and speed of
technological learning than low control modes suah international export and licensing
agreements. If such motives increasingly driverimggonalization; it is likely to reflect in changy
entry modes.
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Johanson & Vahlne (1977), and their model of ird@omalization referred to as the “The Uppsala
Internationalization Model”, represent a processwviof internationalization, and argues that
gradual pattern®f internationalization are based on the psychsatagice to other markets (i.e.
differences in language, culture, level of indatdevelopment). The main argument being that
internationalization is a process based on expigielearning in foreign markets (Madsen &
Servais, 1997), and as such creates internal skilts knowledge. The Uppsala model therefore
suggests an evolution towards internationalizabased on learning and knowledge acquisition
through experience and time that is internally enivn that managers steadily learn and therefore
are more prone to take further steps towards nevketge This view is thereforgnked to the
internal knowledge base of the firms, and firms’ learning ability. Howeveheir perspective does
not take into account external factors as drivérg@rnationalizations. If a firm lacks resources
internally, one strategy could be to combine resesirwith an external organization using co-
operative arrangement, explaining the growth ofadles in the global economy (Jolly, 1989).
Network theory of internationalization emphasizies tmpact of business relationships upon the
growth and internationalization of firms (Johanso Vahine, 1990), being part of a network can
provide external tangible and intangible resoutbes aid internationalization (DANA, 2001). As
the knowledge-based industries are growing the obleetworksin these industries has gained
importance (Powell and Grodal 2006, p.59).

According to Hakansson (2002) a network is a stmgctvhere a number of nodes are related to
each other by specific threads where the relatemesa result of the investment done by both
parties: The stronger the thread is the more cortas within the network (op.cit. p. 133-135).
This we capture by our focus on the dimensions of I8s. An advantage of close-knit
collaborative networks may be their superior apiid transfer tacit knowledge (Van Wijk, Van den
Bosch and Volberda 2003, Hansen 1999), and as bachmportant channels for knowledge
creation and innovation to happen. Looser networkthe other hand, may diffuse more diverse
information (Granovetter 1973) — and if conditicar® conducive to it, contractual sourcing may
enable flexibility in the use of external resouregsl components. An important research aim is
therefore to look into what flows through those mections and channels, and what are decisive for
the type of flows that exists, and do these flovifedbetween knowledge bases?

3 THE SECTORAL CONTEXT OF GIN FORMATION

Pavitt (1984) presented an empirical classificatmin ‘sectoral technological trajectories’, a

taxonomy that has been tremendously successfulmpirigal research and has guided the
identification of firms and country advantages. éwtkng to Pavitt a key difference among sectors
refers to the sources of innovation and the appbpity mechanisms (patents, secrecy, lead time,
learning curves, and complementary assets). Ppuitited out the existence of a few major
innovation modes in different groups of sectorsg gmovided a useful illustration of sectoral

differences in terms of technological capabilitid4alerba and Orsenigo (1996, 1997) extended
Nelson and Winters analysis and proposed that tdapital regimes are composed by a set of
opportunity, appropriability and knowledge basedibons.

The discussion of GINs will be structured arounesth contextual conditions, as they pose
systematic but divergent incentives and constraiptsn organizational structure (see Malerba and
Orsenigo 1993, Asheim and Gertler 2005).

Page 6 of 19



61N50

3\& ')LU" D9.1: Research papers including a general theoretit framework on the effects of knowledge-
i based off-shoring and networking, emphasizing expéad sectoral dynamics drawn from previous
4 research

Agro-processing can, according to Pavitt (1984)characterized as a supplier-driven industry; or
alternatively as a representative of a continuowsgss regime (Marisli and Verspagen 2002).
Emphasis is on process innovations and technolbgjgaortunity is generally characterized as low,
thus increasing the importance of non-technologfoamns of innovation. Knowledge bases are
fairly complex, often relying on a variety of tediogies and fields. There are also generally large
potentials for applying technologies from otheraaresuch as ICT and biotechnology (see Herstad
et al 2009). This places specific importance oreranttion with suppliers and on acquiring
technologies that firms do not have the know-howd&velop themselves. Thus, sourcing of
technology in the form of equipment is importamdeaoften linked to tight collaboration with
equipment providers (see Laestadius 1998). Autoreotian according to Pavitt (1984) be
characterized as production-intensive; or in therdiiaand Verspagen (2002) taxonomy as a
representative of complex product systems. Key atharistics here are product innovation
supported by process innovations and a wide rarfgexternal knowledge providers; as its
knowledge base involves the combination of meclan@ectrical and transportation technologies.
Last but not least, ICTs can according to both naxaies be labelled a representative of science-
based regimes; assumed to be characterized by alddge base firmly embedded in the life
sciences and physical sciences. The regime inclydesmaceuticals, computers and other
information processing equipment, electronics, &sldcommunication equipment (Bloch et al
2009).

The three chosen sectors are distinct with regpamderlying regime characteristics:

3.1 Opportunity and appropriability conditions

Opportunity conditions are linked to both upstre@echnology conditions and downstream market
conditions; i.e. to the pace of technological aratkat change; thpervasiveness or multi-purpose
nature of knowledge developed, and the willingnessnarkets to absorb radical change. High
opportunities are created in the interplay betwspecific external conditions at the input and
output side. On the input side, it implies thate tknowledge relevant for innovation is easily
accessible or can be developed at cost which isclmwpared to its returns; and at the output side
that the clients and markets in question are vgllio support — through willingness to pay for - a
high rate of product change. The combined effecawilability of knowledge and demand for
innovations at the output side may create a vergadyc industrial landscape of intense
competition and high rates of new entrants on taoketa. Conditions where opportunities are
constrained we find in markets ranging from thedpicdion of commodities to business-to-business
markets for capital goods. Highervasiveness exists when knowledge or technologies developed
may be applied to a variety of products and markstech as e.g. developments within
biotechnology, ICTs or nanotechnology. Low pervasdss means that new knowledge or
technologies have a limited market outside itsahtlomain (Malerba and Orsenigo 1993), or are
perceived so, hence limiting investments in theettggment of these and the search for alternative
uses.

Appropriability conditions refers to the possibédi of protecting innovations from uncontrolled
imitation, consequently protecting own returns frotmestments in innovation. More specifically,
it refers to the possibilities of protecting owntelhectual property when revealing knowledge
through engagement in collaboration; and the pdggibf “commodifying” knowledge as the basis
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for alternative means of commercialization. Henappropriability can be assumed to directly
influence network formationMeasures such as patents or copyrights provide dlomeans of
protecting intellectual properties, whereas comipyegr tacitness of, and firm specialization in,
knowledge bases may provide effective function@iksitutes of formal IP (Cassiman and Veuglers
2006:76-77). A high degree of strategic protectimay often be linked to high cumulativeness
conditions (Malerba and Orsenigo 1993, Castell2008).

3.2 Cumulativeness conditions and the characteristicsf&knowledge bases

The nature of knowledge has been found to be agtpoedictor of organizational structure and
patterns of external interaction (Asheim and Ger#2@05, Birkinshaw et al 2002, Malerba and
Orsenigo 1993, Laursen and Salter 2006, CassindiVanglers 2006); and hence knowledge base
diversities to be an important factor in explainifign and sectoral networking diversity. Many
industrial knowledge bases are complex composdeseloped by drawing on and integrating
knowledge from a wide range of research disciplirrggl combining this with experience-based
knowledge developed internally or sourced exteyndlither knowledge bases are less complex,
and can to a larger degree directly reflect e.gaades within disciplinary research (see Asheim
and Gertler 2005). Different degrees of cumulatege refer to the extent to which the innovative
activities of today — by means of contributing toe taccumulation of complex, specialised
knowledge which is not easy to imitate or relocaterve as the building blocks of innovations
tomorrow (Malerba and Orsenigo 1993:48). Firm leseinulativeness contains core productive
knowledge within the boundaries of the organizatoml its immediate network of collaboration
partners; and regional level cumulativeness cor{tairmeans of externalities) such core productive
knowledge within specialized regional labor markets

According to Asheim and Gertler (2005:296) ‘an gtiedl knowledge base dominates economic
activities where scientific knowledge is highly iorpant, and where knowledge creation is often
based on formal models, codified science and ratiprocesses’ (ibid:296). Analytical knowledge
bases exist when firm core competencies direcflgaespecializations in academic disciplines or
other research conducted external to the firm fitddhen firms predominantly build on and
contribute to bodies of such scientific understagdthis can be referred to as the “science-
technology-innovation” (STI) mode of learning amhovation. As knowledge is codified, it flows
easily across space, within those epistemic comimesnivhich understand the codes. Nelson
(2004:458) however point out how solutions and ticas result from experimentation and
“learning that it works”, without necessarily unsanding (first) their underlying scientific
principles. Such processes of “doing, using, irtieng” (DUI) remain critical for the ability of
enterprises to solve specific problems and meetperific market needs; and they result in the
development of industrial knowledge bases whichheva@umulatively along highly specialized
development paths. When corporate knowledge kasesross-disciplinary and multi-technology,
incorporating a strong element of experience-b&seaviedge, these can be referred to as synthetic
(Laestadius 1998). Such knowledge bases “....prewailsdustrial settings where innovation takes
place mainly through the application or novel comaltions of existing knowledge’. In such a
context, ‘knowledge is created less in a dedugbnazess or through abstraction than through an
inductive process of testing, experimentation, cot@pbased simulation or practical work'.
Synthetic knowledge bases are thus built on exmeriation and re-combination outside the
spheres within which its basic building blocks orage; i.e. within and between industrial
enterprises.
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The nature of scientific knowledge indicates thatnly rarely, directly and in itself, translatega
industrial innovation. Know-how of researchers nb@yvery powerful as an economic resource if
combined with the experience-based knowledge ofat@uemic personnel, other departments and
other firms. Conversely, purely DUl mode learningthim established internal and external
networks may be prone to technological lock-inthat it decreases the exposure of actors towards
radically new ideas (Powell and Grodal 2005) anthe® with a weaker ability to absorb and
assimilate science-based knowledge even when fgehtis relevant. Hence, firms and regimes
may be characterized by combinations of DUI and I8aining. Different degrees of transparency,
tackiness or system embeddedness influence theeaegr which knowledge easily can be
communicated; which in turn influence the needifternal cross-functional communication and
challenge external interaction.

4 THE SPATIAL CONTEXT OF GIN FORMATION

The notion of cumulativeness and path-dependeritigoo at territorial levels points towards the

importance of accounting for national and regionabvation systems; and consider GIN formation
as potential linkages not only between actor nanfethe network but also between the larger
systems in which they are embedded. A regional vation system can be thought of as the
knowledge infrastructure supporting innovation &md with the production structure and

specialized labor market of a region (Asheim, 2Q0647). The ideal example is characterised by
intensive interactive relationships and continutbows of knowledge between and within the two

subsystems of a RIS, by means of organisationkhdjes (see below and labor market mobility).
This knowledge flow is stimulated by two types ofpporting institutions (Cooke 2001). These

institutions incorporate a set of informal ruledaocial capital, which facilitate the cooperation

and the coordination of joint activities among astm the regional innovation system. Innovation
activity is also supported by specific policy taols

It is increasingly recognized (see Herstad et attcbming) that the path-dependent nature of
endogenous learning within territorial systems ssitates external linkages, this to avoid lock in
to diminishing return paths (see Bathelt et al 200%he forces of globalization may necessitate
that regional or national innovation systems detans as sets of user-producer interaction.
Depending on degrees and directions of technologyster within GPN and GINs, as well as the
relative position of regional nodes in global netk#o(see e.g. Ebersberger and Herstad 2008), they
may however reconstruct as gravitation and accumulanodes within these networks. Thus,
whereas the question of technology transfer trawltly has been linked to the activities of
multinational enterprises (Unctad, 2005), it mustvrbe linked to GIN formation more broadly
(Knell & Srholec, 2008; Coe, Dicken, & Hess, 2008)his question cannot be assumed to have a
clear answer, but will rather depend on numeroudestual conditions such as sectors, locations
and policy initiatives involved. Theser expectati@re motivated by the fact that existing empirical
evidence on technology transfers linked to FDle#tlzan be considered mixed (Gorg & Greenway,
2004; Kvinge, 2007; Unctad, 2005). It is riddledttwproblems such as that of knowledge base
diversity (Kaiser, 2002), biases built into statist models and available data (Doéring &
Schnellenbach, 2006; Henderson, 2007), and theaHatthe nature of the context (i.e. the specific
characteristics of the territorial innovation sysjento which a spillover may be induced mediate
its measurable impact.

Page 9 of 19



- D9.1: Research papers including a general theoretit framework on the effects of knowledge-
43 based off-shoring and networking, emphasizing expéad sectoral dynamics drawn from previous
: research

This focus on diversity is also supported by otkaeams of research. A recent survey of
multinationals and their GIN affiliation found thltoad R&D footprints follow from codifiability

of knowledge, and mucimore concentrated R&D structures follow from taegs and complexity
(Doz et al 2006) (cf knowledge conditions abovdje Tlow of analytical knowledge is, to a large
extent, global and involves researchers in firmd aniversities etc., which may be dispersed
throughout a wide geographical area (Moodysson R00O& flow of synthetic knowledge occurs
mainly on two geographical levels. One level iswssn customers, producers and suppliers in
geographically-extended value chains and in pdaicwhen producers are engaged in solving new
problems for customers. The other level is insidad and in local communities of practice, which
include groups of people performing similar tasksn{n and Cohendet 2004, pp. 76—77). Asheim
and Gertler (2005) maintain that tacit knowledgesioot travel well and that the exchange of tacit
knowledge may require shared experience and fatmceo interactions. Therefore, physical
proximity is an important premise for the sharimgl aransmission of synthetic knowledge.

In general, we therefore expect GINs on averagiet@lop less extensively and more gradually in
industries where knowledge is less codified, spdls more localized (automotive design) and
learning more cumulative; than in others where Kedge is more readily codified (software) in a
commonly accepted (scientific) language, less catiud and consequently more distributed across
organizations and individuals. As an extensionasgsume that the long-run consequences of GINs
differ between industries. One can for instanceu@arthat cumulativeness at the firm level, in
particular when combined with high appropriabilagd complexity of knowledge, paves the way
for a different geography of production and innawatthat low cumulativeness and weak
appropriability. In the former case, the cost dbcating an established knowledge base is high; as
are the potential costs of co-ordinating innovattona global basis. Similarly, few if any regions
may offer the skills and competencies necessaatttact greenfield investments; nor the existing
firms necessary to trigger acquisitions; while somgions may be highly specialised and offer
abundant information and knowledge externalitiésteel to specific technologies. In the latter case,
rapid technological change may be related to wegkagriablity and create cumulativeness at the
level of the region. These externalities may afreen university research, or from industrial
agglomerations. As this information and knowledgenot communicated intentionally, physical
presence in such environments may be necessarycassathem by means of embedding in the
regional labour market.

5 DIMENSIONS OF GIN FORMATION

GINs are, by definition, characterized by evolvimgerfaces which link different actors and
knowledge domains, within and across value chaastors and space. Such interfaces come in
various forms, with various properties. The regene spatial conditions described above represent
the context in which firms decide or are forced @agage in various networking and
internationalisation activities. Firms search fawninformation and knowledge, collaborate to
transfer it and source to gain access to compleanemiapabilities and products on a contractual
basis. The weight of these different processes tlagid complementarities, can be assumed to vary
across different technological regimes.
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5.1 Searching

Innovation entails the establishment of novel carabons and rests on the generation of new ideas;
both resulting from explorative innovation seardhtentional and unintentional exposure to
information and ideas defines search spaces (K&atAauja, 2002), the inputs from which form the
basis for experimental reinterpretation againstlthekground of own knowledge, experiences and
preferences. Sourcing, collaboration and locatienisions’ follow as results from search; and
contribute to defining the composition and geogregdhconfiguration of search space accessed in
the next round.

It is commonly assumed that (Nelson & Winter, 198@) more alternatives there are to select from,
the better are the effects of the alternativescsste Firms should search beyond organizational
boundaries and product domains (Rosenkopf & Nerl2@01); actively seek out and use
technologies from outside own sectoral boundarkegila, 2002) and search knowledge domains
characterized by lack of shared experiences (Harga Sutton, 1997; Majchrzak, Cooper, &
Neece, 2004) rather than similarity with the seeuglirm. Presence in different contexts may thus
be associated with increased innovativeness; aloivs for access to more diverse information
flows.

For value to be acknowledged, information must tweehbut also interpreted as related to the pre-
existing knowledge base and system of shared uadeliags. Different individuals and
departments of the organization, different unitghe corporation and different nodes in broader
networks search their respective and often wellkne@xternal domains. But the initial point of
entry of information into organisations and netwsik not necessarily equal to the point in which
value is identified. This point towards the impoxa of intra- and inter-organisational diffusion
and experimental reinterpretation of informationabroad basis (see Cohen and Levinthal 1990,
Zahra and George 2002).

. What search channels are used

. What is the geographical pattern of search

. To what extent does it overlap with value chains?

. What bottlenecks exist in the diffusion of inforneat within the network?

5.2 Sourcing

Search informs companies about opportunities, basdot in itself necessarily allow firms to act
according to what is identified. Sourcing is pandgparcel of global production networks, and
refers generally to the acquisition of knowledg®nfcact R&D) or solutions (components,
machinery, services) on a market basis (Fey & Bskaw, 2005; Granstrand, Bohlin, Oscarsson, &
Sjoberg, 1992). Input-output analysis has revekdagk international product embodied technology
flows in sectors such as ICTs, automotives and macy (Hauknes & Knell, 2009). Sourcing in
global production network linkages may evolve iteohnology sourcing linkages; form part of the
search space and overlap with collaborative linkage

Innovation sourcing presupposes certain charatitsyisf the transaction process, and come with
distinct limitations. Solutions needed should bedaiar, and the problem codifiable in a language
which allow for clear-cut contracts to be writtdmodularity of product systems may enable the use
of different components to achieve different prddti@racteristics. Contract R&D targeting third-
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party public or private labs enable companies @wdon competences accumulated through the
previous rounds of development warenducted by these (Hargadon & Sutton, 1997), m foa
other (competing) firms (Fey & Birkinshaw, 2005)Sourcing provides solutions with less
knowledge accumulation (Lane & Lubatkin, 1998:46and de facto leaves the sourcing firm with
less control over the full set of assets develofaekr time, this translates into a risk of hollogin
out of internal competencies (Novak & Eppinger, P00

. Who are you sourcing from?

. Who are sourcing from you?

. Role of parent corporate network.

. Perceptions of technology transfer through soutcing

5.3 Collaborating

However, under conditions of low modularity, higbmplexity and high tacitness of involved
knowledge sourcing may not be feasible (see Te&88 for a discussion) and more committed
forms of interaction may be necessary to achieveredge transfers and enable coordination of
uncertain tasks. Collaboration can be defined asnutted, two-way communication between
participating actors, for the purpose of achievkingwledge transfer or conducting new knowledge
development. Collaboration is distinct from seaackl sourcing in that partners gain access to the
tacit components of each other’'s knowledge basesistrial firms may collaborate a wide range of
actor groups, from universities or research inguBailetti & Callahan, 1992; Conway, 1995),
suppliers, customers (Helper, DacDuffie, & SaBeDO0; Lettl, Herstatt, & Gemuenden, 2006; von
Hippel, 1988) and competitors (Chiesa & Manzini989Hagedoorn, 1993). These differ with
respect to the knowledge, problem-solving and nelzagement capabilities the may contribute, at
what stage of the innovation process. Thus, thenéxo which collaborative relationships form
towardsdifferent actor groups in in different industrial contextsis a key characteristic of GINs.

Collaboration requires trust (Lundvall, 1992; Sempl997), mechanisms to regulate opportunism
(Helper et al 2000) alignment of objectives andaition of internal resources. As opposite to
search, collaborative linkages are establisheddbasethorough, prior analysis of what internal
competencies that are need to mirror those exteorapetencies that are to enter, when, to meet
these objectives. Project progression may be muaitand their composition as well as mandate
continuously adjusted according to evolving circtanses. The a priori experimentation internal
communication problem of search is in this way aeptl by an ex post problem of partner
selection, project group composition, resourcecalion and management coordination processes.
If combined with high modularity and low uncertginsuch may extend over large geographical
and cultural distances.

6 THE CONSTRAINTS OF COORDINATION,
COMMUNICATION AND ABSORPTION

The broader the presence of a company is in nuredrosiness contexts, the more it is exposed to
novel ideas and knowledge; the more diverse labmankets it can tap into and the more diverse
actor groups it can form co-located collaboratiedationships with. Further, the broader the
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external network of a company, tmeore is it exposed to knowledge and ideas fromouari
different knowledge domains. Hence, breadth in dhegraphical scope and network linkage or
organizations provides exposure to novelty. Howewgographical scope and broad network
linkages comes with a cost. With increasing nundferontact points in a network, the complexity
of the network as a whole increases exponentipitentially leading to problems of co-ordination,
communication and integration between and of itsstituent element. With more diverse actor
groups involved, problems of knowledge system cdibpidy and relative absorptive capacity
emerge (Lane and Lubatkin, 1998). Hence, a fundtah#&made-off exist between the ability of
companies to establish broad external contact poamd the ability of companies to absorb, diffuse
and use this knowledge on a larger scale. GINsritbe assumed, thus evolve partly as a result of
how companies, assisted by modern communicatiamdegies and management tools, balance
between opportunities stemming from breadth in relecontact points and geographical reach,
and the organizational costs related to buildind emordinating network interfacesmbined with
internal knowledge diffusion and accumulation syseThis is referred to as “the Penrose-effect”
(Rugman & Verbeke (2001), i.e. a limitation to anfis growth rate (is) due to managerial and
organizational constraints (p. 6). This effect miagyever, be countered by learning (Bosch et al,
1999).

7 POLICY

According to Herstad et al (forthcoming), the glidation of innovation and the emergence of
GINs means that public policy can no longer budditorial knowledge bases (at regional, national
and EU levels) without accounting for the neediik Isuch development processes to external
knowledge, information and capabilities. This meémat public policy must balance between a
focus on the intramural activities of domestic istlies; the mechanisms through which their
spillovers diffuse within territorial economies €ttraditional territorial innovation system congept
with related tools focusing on linkages and netwuarkwithin economies) and the build-up of
necessary external networks. The latter come inemous forms, such as schemes attempting to
attract inward FDI and support for domestic indestrcollaboration with customers abroad,
funding of research abroad or engaging in largermational consortia (e.g. EU projects). As these
three dimensions are both complementary to eachr,odnd contradict each other, a careful
balancing of tools and policies are necessary Xilltart and parcel of seeking out this balance is
accounting for sectoral diversities (see Herstaal 2008).

This means that no one best practice innovatioityalpproach that can be applied to any type of
region (Todtling and Trippl 2005). The literaturenghasises the need to construct regional
advantage as one way to compete in the global ewpn@and the literature simultaneously

maintains that regional advantage can be consttucyea proactive public-private partnership

(Asheim et al. 2007). Factors considered in fun@ftg of policy instruments are the workings of

the regional innovation system, the importanceetdted variety and knowledge spillovers in the
regional industry, and thus platforms upon whiclowledge diffusion mechanisms can be built;

and how to link regional industry and knowledge amigations to national and international

knowledge sources (Asheim et al. 2007) without dpting them from regional linkages conducive

to regional spill-overs (Ebersberger & Herstad 2009

Innovation policies directed towards the STI mogl@dally address formal scientific and technical
knowledge and formal processes of R&D. The DUI moale be intentionally fostered by building
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structures and relationship which enhance andzatilearning by doing, using and interacting
(Jensen et al., 207 p. 684) — balanced at diffaegntorial levels (Herstad et al forthcoming).erh
tendency among policy makers has been to thin&rmg of the linear model of innovation and give
priority to supporting R&D activities to the neglexf those mechanisms, processes and linkages
which contribute to the build-up of those specadiknowledge bases into which scientific inputs
must enter to be transformed into commercial v@leasen et al., 2007 p. 690). Jensen et al. (2007,
p. 690) find it problematic that policy gives ldtlattention to the strengthening of linkages to
sources of codified knowledge for firms operatingraditional manufacturing sectors and services.
The cluster analysis carried out by Jensen etGl{pshowed that what really improved innovation
performance is using mixed strategies that combir@ng versions of the two modes. This again
points towards the importance of context-speciéilabcing of tools.
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