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This research investigates patterns in the organization of innovation in subsidiaries and
the role of innovation projects in integrating knowledge between the multinational
companies and technological partners in the host innovation system. The analysis
describes and compares different configurations used in innovation projects by large
subsidiaries of multinational companies and their key technological partners in the
Brazlian Information and Communication Technology (ICT) manufacturing sector.
Rather than best practices, the comparison of configurations in the organization of
innovation projets provides a way to examine the complexity of the subsidiary
development and the dynamic alignments and misalignments between the evolution of the
multinational companies and sectoral innovation systems.

1. Introduction

The internaiondization of R&D adtivities results in new opportunities and increesng
interdependency  between multingtiond companies and the hod  country innovation
sysgems (Dunning 1994; Cantwel 1989). However, paticulaly in deveoping countries,
many important questions reman open aout how subsdiaies may redidicdly sugan
their developmentd peth indde the increesngly complex R&D neworks in multinationd
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companies (UNCTAD 2005). There are ill crucid questions about the dynamic process
by which subsdiaries evolve in ther R&D activities and operate as a boundary-spanning
mechanism between nationa and internationd networks in developing cauntries (Ernst &
L. Kim 2002, Birkindhaw & Hood 1998). The possble benefits of engaging in these
globd innovation activities is hindered by economies of scde in the innovaion process,
communication and co-ordination problems and concans of  knowledge leskage
(Hakdnson 1992; Patd & Vega 1999; |. Zander 2002; Cantwdl & Pisitdlo 2002
Cantwel & Santangelo 2002).

This paper argues tha the exising understanding on the process of integration between
multinationd companies and hog innovation sysems in developing countries remans
fragile. The recent literature has acknowledged that the integration of MNCs is a
multilalera  and multidimensond raher than liner devdopment process (von
Tuzdmaenn 2004). The successful integration between multingtiond and  nationd
production networks depends upon the dynamic action of a decentraized netwo

rk of governance, entrepreneurship and innovation (Radosevic 2005, S Kim &
Tunzdmann 1998). This contragts with the exiging literature as the typologies used for
defining the knowledge-based interactions between internationd and host economies tend
to oveamplify this complexity and conflicting ams of differet Sakeholders in the
innovation process (Kuemmerle 1997; Naula & Zanfe 2004; Dunning 1994)(Rugman &
Vebeke 2003)(Lundvdl & d. 2002 Mani & Romijn 2004). A richer understanding of
the complex process of dignment between environment, organizations and performance
requires an in depth andyds of the undelying configurations involving both the
multinationa and organizationsin the host sectord innovation sysem (Mderba 2002).

A proect-levd andyss of the different networks developed around subsidiaries can
provide a richer indght in the evolutionary organizationd growth of multinationa
companies into developing countries. This paper is an exploraory sudy of the common
configuraions  in  innovation proects beween multinational companies and sectord
innovation sysems in deveoping countries. This sudy compares different forms  of
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organizing innovation projects in 11 key subsdiaies of multingiond companies’ and 11
of key technologicd patners (i.e educationd and research inditutes) in the Information
and Communication Technology (ICT) menufacturing sector in Brazil. This comparison
is basad on a combination of 35 in-depth interviews and andyss of archivd data on 2722
projects interndly and in partnership between 1997 and 2003. This sample of projects
amounts to more then $650 million dollars (1.3 hillion reds). The average innovation
project dze is aound 250,000 dollars (500,000 reas) and some projects reeched ~25
million dallars (50 million reais).

The andyds takes advantage of a specific context provided by the sectord policies
agoplied to the sector that induced expenditure in innoveive activities by in the sector, and
subddiaries in this sector in paticula. Acknowledging the need to retain and expand
technologica capabilities after the end of import subditution polices in the early 1990s,
goecific incentives to collaborative innovation activities where created to support high
levels of invesments in innovation in companies menufacturing localy ICT  products’.
Tax incentives required that companies that had gpproximady 5% of naiond sdes
expended in innovaive activities Pat of this expenditure needed to be in partnership
with education and technologicd inditutes. Since 1993, this inditutiond framework,
known as ICT Law, promoted higher invesments in R&D than usudly expected from
these companies in devedoping countries. As the man markets consolidate among few
multinationd companies, the sectord policies goplied to the sector resulted in a
ggnificat amount of resources to innovative activities in subddiaries of multinationd

companies.

2 The companies taking pat of the sample ae Ceegica, Ddl, Ericsson, Furukawa,
Hewlett Packard, LG, Lucent, Motorola, Northern Teecom, Semens and Solectron. The
technological partners interviewed are FINATEL, CITS, Eldorado, Informat, Brisa, Fitec,
CEFET-PR, CPgD, Cenpra, Unicamp, IPT.

% The ICT sector was defined in rdatively broadly sense in order to account for
interdependencies ad  linkeges spaning  over  computers,  tdecommunications
equipments and mobile handsats. It just indudes manufecturing firms both nationd and
foreign with certified levd of locd production. For more detals, see (Brasl 1998; Bradl
2003Db; Bradl 2003 Brasl 2004; UNCTAD 2005)
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It resulted in a large number of different initiatives and experimentation with different
foms of technologicd cegpdbilities collaboraions and decentrdized  governance
dructures in the sector. The recent andyss of the sector shows that despite the large
number of projects, a number of chdlenges remain and conflict of interes between
nationd and internationd actors in the sector is high (Tigre & Botedho 2001; Schjolden
1999; Worden 1997; Queroz, Zandta & Andrade 2003, Campos & Teixara 2004).
Rather than a linear process of accumulation of technologicd capabilities, the knowledge
flows involved unbdance devdopment of different dakeholders, resulting in suboptima
organizationd dructures. Therefore, this context provides an important naturd setting for
investigating a variety of configurations emerged in the sectora system.

The paper is organized as follows. The second section briefly discuss the nature of
innovation in subgdiaies, thar role as boundary-spanning vehide between  knowledge
in international  and nationa networks of actors, with a particular focus on their behavior
in devdoping countries. The third section discusses the framework of used for the
andyss and the possble contribution of a configurationd perspective to the andyss of
inter- and intra-organizationd  networks of subddiaries The fourth section deals de
methods used for devdoping the proposed taxonomy of configurations and the daa
sources used for this research. This fifth section provides a description of the man
configurations identified in the sector. The last section discusses some implications and
propogitions resulted of this andysis followed by some condusions

2. The devdopment of the multinational knowledge network and the integration
with the host innovation system

The ealy modds of the MNC asumed that a rdaivdy mondithic planing and
decison-meking process aout technology. Headquaters would devdop most of the
innovation and control dosdy R&D operations aoroad that would support absorption of
technology and adgptation to different markets (Venon 1966). Mogt of the initid
literature focused dmost excdlusvey on the specific on foregn direct investment, that
some dludes to the heedquaters decison to invet in different locations. The
geographic, culturd and epigemologicad  digance between  policy-meker in hogt



Paper presented in the IV Globelics Conference a Mexico City, September 22-24 2008

countries,  paticulaly devdoping ones and decison-meker in  headquaters  of
multinetiond companies put dgnificant condrants on  opportunities  for  informed
negotiation. Mog of the politicd debate focused on possble bendfits of open in reation

to dose regimesin rdaion to FDI.

The premise of centrdized decisons about technology in the multinationd company,
mainly vaid for mogt of the cases a the time, were chalenged as more complex forms of
multinational  corporations evolved during recent decades It was observed that the
headquarter ability to influence subsdiary drategy cannot be teken for granted (C.K.
Prahdad & Y.L. Doz 1981) and company needs to rely on their network of subsdiaries
to provide the flexibility to manage these dud loca-globa pressures (Ghoshd & Nohria
1989). It is widdy acknowledged in mogt of the companies that a levd of flexibility a
the subsdiay dlows a better response of the multinational corporations to pressures in
the locd markets and needs to integrate activities globdly (Batlett & Ghoshd 19389; JM.
Birkinshaw 2003; Dunning 2000; Y .L. Doz, Bartlett & C.K. Prahdad 1981).

The possble impact of the MNC in the host country started to be discussed more and
more in terms of the specific roles played by subsdiaries in the MNC network (Ghoshd
& Nohria 1989). The function of headquarter became less related to direct control of
organizetion form and/or technology used and more rdaed to the coordingtion and
dignment of draegic decison among differentigted subsdiaries (Ghoshd & Nohria
1989; |. Zander 1998){ Doz, 1981 #297; Kuemmerle, 1997 #418}.

In this direction, the internationd management literature has been extremdy pralific in
the devdopment of typologies tha could diginguish the role of subsdiaries indgde the
multinationd network. There many typologies emerged to define subsdiary roles in the
network. Among the most widdy recognized typologies is the didinction between
Product versus market scope (miniature replica, product specidist, Srategic independent)
(White & Poynter 1984), competence versus drategic importance (resulting in  the
didinction between black hole locd implementers  contributor  and  Srategic
leader)(Batlett & Ghoshd 1989), integration versus responsveness (locdly respondve,
integrated product drategy, multifocad drategy)(C. K. Prahdad & Y. L. Doz 1987),
knowledge flows and inflows (implementers globd innovator, integrated player) (Gupta
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& Govindagan 1991), autonomy and integration of activities (locd implementers
goecidized contributor, world mandae), and asst-exploiting R&D versus as-
augmenting R&D (reypectivdy, R&D labs respongble for supporting production
resources, learning from different makets and R&D labs interacting with leading
technologicd sources) (Kuemmerle 1997; Narula& Zanfe 2004).

Although this sream of research acknowledges tha different subsdiaies peform
different functions, the generd line of the typologies tends to point out to one “best role’,
that would have paticulaly specid bendfits to both multinationd and host country. It has
been obsaved tha the ability of subgdiay to aocumulate diginct technologica
capabilities fundamentaly depends on spedific characterisics of the host innovation
sysem (Frogt, J M. Birkinshaw & Endgn 2002; Zahra & Dharwadkar 2000; Asskawa &
Lehrer 2003; Phene & Almeda 2003). This has resulted in increesng competition among
countries around the world to create a specific set of incentives and able to atract and/or
turn exiging R&D units in ther teritory into hightechnology centers of excellence and
world mandates.

However the process of change in the subsdiay devdopment remained under explored
(Birkinshaw & Hood 1998). The recent literature has focused on examining in greater
depth the process by each subddiaries develop their podtion in the MNC over time and
the possble implications in teems of knowledge flows. Entrepreneurship in the subsdiary
is increesingly encouraged indde the corporation as a way to achieve the badance
between locd and globd demaends (J Birkinshaw 1995b). At the same time it is
obsarved that the accumulation of didinct technologicd capabilities is an important way
by which subsdiay managers develop ther podtion indde the multinationa
network(Egehoff, Gorman & McCormick 1998; Zara & Dhawadkar 2000; White &
Poynter 1984; Zanfel 2000).

A subgdiay centered view of the multinationd development has become particularly
important in the examination of the interaction between multinationd companies and hogt
countries. However, following from a resource-base view of the firm, the literature shows
that subsdiary deveopment is limited by the avalability of resources in excess of the
minimum  necessay to produce a given levd of organizaiond output  (Penrose
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199%5)(Fillo & Martinez 1990). Strong mechanisms of control hinder the &bilities of
subddiaries to innovaive, while excessive organizationd dack may result in wedteful
expaimentation and empirebuildng (Nohria & Gulati 1996). Evidences show that a
catan amount of organizetiond dack is important to reduce conflicts, to reduce
information processng needs to promote politicd and draegic behavior (Bourgeois
1981). This condrans will tend to be paticulaly rdevant in developing countries. The
recent empiricd economic literature found contradictory results in terms of technologica
soillovers from FDI in devdoping countries (lacovone & Perini 2004). The existence of
advanced forms R&D laboratories in subddiaries became conddered more and more a
key dement in promoting the flow of knowledge between the multinationd sources of
technology and the locd industry (Birkinshaw & Hood 1998; Ghoshd & Bartlett 1988).

Even when advanced R&D laboraories exid, there might be organizationd mechanisms
isolating the knowledge in the multingtiond company from the knowledge embedded in
the hogt innovation system. Some authors suggested that the ability of MNCs to act as a
boundary-spaming vehide between globd and locd knowledge is overemphaszed
(Solvell & 1. Zander 1998). As pointed by Zanfe, “The devdopment of the MNC interna
network relies heavily on, and favors the growth of externd, localy embedded networks,
which in tun require increesng degrees of autonomy for decentrdized units This
increedng autonomy continuoudy  risks reducing incentives to  circulae  knowledge
between units bdonging to the TNC. Condderéble, conscious effort is thus needed here
too, in order to innovate coordinaion modes and prevent the whole network from
collgpsing” (Zanfei 2000).

There is a need to bresk into organizationd boundaries Empiricd dudies have shown
that unlike gmple trangmisson of operaiond informetion, the flows of know-how
between units in the network require a complex and rich intrafirm communicaion
channels (Ghoshd & Bartlett 1988). Knowledge flows would not just depend upon the
richness of trangmisson channds, but dso the subsdiay's knowledge stock and the
motivational digpogtion to share knowledge of the originaor, as wdl as the motivationd
digpostion to acquire knowledge, and the cgpacity to absorb the incoming knowledge
from the receptor (Gupta & Govindargan 1991). In this context, projects are increasng
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recognized as an adeguate framework by which knowledge can be created and shared and
usad to improve organizations (Hobday 2000).

Therefore, innovation projects can hdp us appreciate the knowledge diffuson ingde and
outsde the corporation (Ruuska & Vatianen 2005, Kogut & U. Zander 2003). At the
moment however little is know about how different configuration among dtakeholders in
innovation projects may inhibit or encourage knowledge flows both between the
subsdiaries and other actors in the multinational network and host country indtitutions. In
this agpect, an exploratory project-levd andyss is required to identify usud knowledge
flows between multingtiond companies axd hogt country innovaion sysems.
Invedtigating the usud configurations in innovaion projects may hdp us undersand how
complex tadt knowledge is diffused, adgpted and recombined insde and outsde

corporations.

3. A project-level analysis of the interaction between MNCs and the host country
sectoral innovation systems

The research gpproach used here is based on a configurational gpproach to the andyss of
organizations. According to the organizationd literature, configurations emerge from the
interplay among context, dructure and drategies and could be undersood as "common
dignments of dements' (Miller 1986, Miller 1996). Therefore, the configurationa
goproach is an atempt to go beyond the idea of one varidble a a time (usudly associated
with a contingency gpproach) towards a focus on the identification of some centrd
themes tha orchedrae the dignment among a great number of varigbles. It departure
from the principle that there are recurring petterns in any organizationa setting, therefore
the possbilities the characterigics would be limited to the naturd trend towards thee st
of patterns (Meyer, Tsui et d. 1993).

This congruence towards a st of patterns would happen based on the folowing
evolutionary principles. Firg, the environment will sdect out combinations of dructure
and drategy that are not adequate to specific contexts. Second, just a limited number of
configurations will result in rdaivdy hamonic rddions among its condituent parts.
Third, organizations would tend to change between (or creste a new) discrete types of
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configurations  relaively rgoidy while thee discrete configurations would tend to be
reasonable stable over time (Miller 1986; Miller 1996).

Therefore, underdanding these st of patteens would hdp us to smplify the
organizetiond andyss to rddivdy dSmpler “building blocks’ and, a the same
gopreciate the complexity in the network formed by superposed dructures. This set of
configurations should provide a bass to go beyond the examindion of esch one of the
soecific characteridics of the organizations that may provide sudanability to the
networks in specific environments. In addition, by definition, configurations are assumed
to have reasonable stable nature and the identifying them in a specific settings provide us
with a reative predictive power without excluding the role of agency. Following these
evolutionary organizationd principles, this framework suggests that examindtion of the
characterigics of the recurring configurations provides a basis to discuss inditutiond and
organizationd changes necessxy to promote the sudtanability of the decentrdized
knowledge networks and integrating agency and sructure,

In principle, these st of patens could be defined from both a top-down manner
(typologies), where possble configurations ae deveoped based on  conceptud
frameworks (see J  Birkinshaw 19953), or deived from bottomrup empiricd
observaions, reaulting in taxonomies. The later approach is used in this investigation.
As previoudy discussed, the exiding literature on the interrdaion between multinationd
companies and locd innovation sysems both in  internationd  management  and
innovation dudies tend to focus excessvely on the fird gpproach (i.e based on
theordticaly driven typologies). Despite the rdevant contributions of these typologies,
this topdown has endogenous limitations as it tends to ignore the interdependence
between organizationd variables departing from a conceptudly defined typology (Meyer,
Taui & Hinings 1993). The focus is this research is on developing bottom-up taxonomy
of the possble configurations between dructure and drategy in the organization of
innovaive eadtivities. Although this is redricted to gpedific hidoricd and contextud
crcumgances, this taxonomy should provide a solid bads for expandon and vdidation in
different contexts and sectora settings.
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This paper argues that the principles of configurationd gpproaches could have appeding
complementarities with the concept of network dignment as gpplied in the andyss of the
organization of innovation in knowledge networks (Joe Tidd 2001) and the sectord
innoveion sygems in trangtion (S Kim & Tunzdmann 1998, von Tunzdmann 2004).
The recent andyss of the innovaion sysems in these economies has pointed out
limtations on market and date as source of sudanable organizationd growth. The
network dignment approach highlights the multiplicity of networks (i.e globd, nationd
and locd), reaulting in the need for invedigating multiple levels of governance. However,
there ae dill no empiricd dudies a the project-levd data trying to dassfy these
different governance dructures emerging from the interplay of globd, naiond and locd
knowledge networks.

4. Methodsand data sources

The following ressarch quedions guide the ressarch: What ae the organizationd
configurations  in innovation projects formed between multingtiond  companies  and
technological indtitutes in latecomer sectord innovation sysems? The investigaion of the
evolving configurations in the project based network was based on multiple casedudies.
According to Yin, a case dudy is “an empiricd inquiry thet investigaes a contemporary
phenomenon within its red-life context, especidly when the boundaries between
phenomenon and context are not dearly evident” (Yin 2003). Although case studies tend
to be associated with exploratory research and the identification of possble propostions
cae dudies can dso be usad for an inductive development of theory (Eisenhardt 1989;
Dawin 2003).

The sdection of the cases was based on invesments in innovative activities among those
companies and research inditutes involved in the Brazilian tax scheme for promotion of
innovation in manufacturing companies in the ICT sector (“ICT Law’)*. The Brazlian
ICT Law provides a naurd experiment and a vauable source of data to invedigate the

4 In collaboration with SEPIN/MCT, this research had access to details of 11,000 innovation projects
declared in the sector between 1997 and 2003 from which collaborations between multinational companies
and technological partners (Brasil 1998; Brasi| 2003b)
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project-levd configuraions between inditutions, multinationd companies and the locd
innovetion sysem.

Exploratory case-dudies on the innovaion projects of 11 of the largest R&D laboratories
in subgdiaries in Brazilian ICT sector and 12 of ther man technologicd partners were
developed. 35 R&D managers were interviewed in interviews that took 90 minutes in
average. The interviews were conducted between June and September 2005 in 5 different
locetions in Brazil (Porto Alegre, Curitiba, Seo Paulo, Campines and nearby dities,
Braslia). The interview used a combination of sructured and open questions. The sze of
the R& D laboratories ranged from 10 to 600 people.

The sample of subddiaries conducted 2722 projects interndly and in partnership between
1997 and 2003 (an annudly average of 29 projects per subgdiay). The average
innovation project Sze is aound 500,000 reas (250,000 dollas) and some projects
reeched 50 million reds (=25 million ddlars). The invesments in innovaion in this
sample amounts to $L3pillion reas (650 million dolars). The subddiaies average
annua budget was 15 million dollas. Table 1 shows the number of projects declared by
different subgdiaries Annex 1 highlights some of the projects examined and discussed
with the different companies.
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Table1 - Subsidiariesand number of innovation projectsidentified between 1997 and 2003

COMPANY Total
CELESTICA DO BRASIL LTDA 22
COMPAQ COMPUTER BRASIL IND. COM. LTDA 159
DELL COMPUTADORES DO BRASIL LTDA 53
ERICSSON TELECOMUNICACOES SA 193
FLEXTRONICSINTERNATIONAL TECNOLOGIA LTDA 73
FURUKAWA INDUSTRIAL S/A PRODUTOSELETRICOS 155
HEWLETT PACKARD DO BRASIL LTDA 213
LG ELECTRONICSDE SAO PAULO LTDA. 144
LUCENT TECHNOLOGIES DO BRASIL INDUSTRIA E 113
COMERCIO LTDA

MOTOROLA INDUSTRIAL LTDA 386
NORTHERN TELECOM DO BRASIL INDUSTRIA E 121
COMERCIO LTDA.

SIEMENSLTDA 858
SOLECTRON BRASIL LTDA. 232
Grand Total 2722

Usng a dructured diagram, interviewees were asked (i) to identify the intengty of the
interaction of the specific R&D group in the subsdiary with 12 different possble groups
of intrafirm, naional or internationd dakeholders (i) how they organized ther man
projects and internd groups indde the R&D depatment and (iii) how the characteridics
of these groups working in different types of innovation projects evolved. Whenever
possble usud and unusud innovation projects indde the R&D depatment were dso
discussed.  Paticular focus was given to when, why and how different groups emerged,
how these groups are sustained, and where specific activities are conducted.

The informetion provided during the interviews was crosschecked with interviews
conducted with partners and detalled description of the projects. Secondary data on key
innovation projects were identified, obsarving ther organizationd characteridics and
inter-organizationd linkages. This dlowed identifying usua dakeholders in eech one of
the configuraions identified. This procedure dlows mgoping usud knowledge and
finencdd flows indgde innovation proects and usud ams of rdevat dakeholders in
specific configurations.
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The combingtion of quditative and quantitetive data on multiple case dudies led to 12
different configurations in 11 key R&D labs of subddiaies of multinationd companies
and ther 11 man technologicd partners in the Brazilian ICT. In average for each case,
three of the most usud configurations were discussed in detall. The configurations
suggested here (as indeed in any other dudy of organizationd configurations) are not
meant to fit precisdy into individua organizations In fact, each individud organization
tends to be involved in a number of configuraions and vaiaions beween the 12
condructs proposed. Some short examples @out the innovation projects in subsdiaries
and the technological partners areincluded in the description of different configurations®.

5. Interorganizational configurations in the interaction between multinational and

host country innovation systems

Twelve diginguishable organizationa configurations emerged from the andyss of the
innovation proects in 11 R&D laboratories and 11 key technologicd partners. They ae
subdivided in 3 different caegories (i) Internd Networks, configurations in this category
ae manly led by the ams of the subgdiary. (ii) Externd Networks configurations in this
caegory ae mainly led by technologicd patnes (i) Integraied Networks,
configurations involving intensive coordinated governance with different actors®. Table 2
introduces these organizationd configurations in the different categories as they will be
explored in this chapter.

® More details on the cases can be observed at Perini (forthcoming)

® For more details, on a quantitative analysis of the differences between these networks, see (Perini 2006)
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Table 2 - Common configurationsin different project-based knowledge networks

Categories Description Common configurations
Internal Configurations | Innovation projects mainly ?? Local
organized inside the subsidiary Products/Processes
and multinational company ?? Certification and

technical audits
?? R&D Offshore unit
?? Original Design

Manufacturer (ODM)

External configurations | Innovation projects mainly ?? Sponsorship
associated with strong ?? Technological pools
participation of technological ?? Structuring/ Priority
partners programmes

?? Technological
Consortia

Integrated Organization of Innovation Corporate Venture

configurations projects with integrating Global Mandates

strongly internal and external Centers of Excellence

N N3 N 3

networks Technological scouting

5.1. INTERNAL CONHGURATIONS - EXPLOITING THE MULTINATIONAL
NETWORK

There are a number of c¢ innovation projects deveoped modly ingde the subsdiary or
MNC network and with a limited integration into sectord networks. The key
configurations included in this caiegory ae (i) locd product/process configuration, (i)
audit/certification, (iii) R&D offshoring and the (iv) Origind Desgn Manufacturing
(ODM) modd. These most common connections among partners configurations observed
in the deveoping network are represented in Fgure 1 The mos common flows of
resources (full lines) and flows of knowledge (dashed lines) are dso represented in the
different configurations.
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Figure 1— Internal configurations
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The detals of these modd s will be discussed in each one of the following sections.

Local products and processes

This is the dmples modd of innovaive activities deveoped by subddiaries

organizational configuration relaed to loca product/process refers manly to sand-done
and autonomous projects targeting specific niches identified by locad marketing units or
proceses need indde the locd operdions, induding maenufacturing units. Mogt of the
time this comprises of adgptive R&D activities dthough in some cases the resulted in

ggnificant shifts from the origina design.

The autonomous nature of this configuration is usudly consdered its main advantage by
subsdiay managers. In some cases, these independent projects were even dubbed
“submarine projects’, as they were beyond the radar of the headquaters. This

The
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configuration is dso conddered a reguirement for cagpacity building as dlows the
subgdiary to explore different technologies and components of the product and process
It dlowed the experimentation of the technicd group in aess consdered relevant. In
subsdiaries with limited R&D experience, this configuration was usudly a direct result
of avaladlity of resources and internd technological opportunities perceived by smdl
technicd groups, cregting or adapting products rdevat to the naiond/locd market a
different points in time. However, these initid projects were necessary steps to deveop

teams.

Despite different levels of technica support from other R&D units ingde the corporation,
most of the products and processes deveoped did not have a dear integration with
different departments in the subsdiary. When resources were dlocated to R&D uniquey
because of regulaion requirements, the lack of organizationd linkages of the R&D
group, even indde the subsdiary, was evident.  Resources were very voldile even for
the largest groups, meking it difficult to sudan the leaning curves in thee
organizations. The commercid success of many of the locd products reported was
limited.

One of the drategies used was partnerships with different inditutions that would dready
have consderable competence in product development. In some few cases, even shared
intellectud property of the outputs were negotiated. However, most of the technologica
patners dlowed ingde the framework have themsaves limited commercid capabilities.
Neverthdess, the technicd peformance of, products crested in the subsdiary were
proofs of the subddiay’s technicd qudification to the multingtiond network and
nationa clients despite the lack of commercid success of most endeavours. Mogt of the
independent product development was condgdered as a necessary learning process and it
would hardly be accomplished with the specific inditutiond framework gpplied to the
sctor. At the same time, the same commerciad fallures showed subsdiaries thet
sysematic interactions with exiding dients and/or global drategies were a requirement.
Despite the advantages of autonomy, increesng the actud impact on the overdl

organizetion performance would require
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Certification and corporate technical audits

There ae condderdble entry bariers and subgtantid initid investments that needed to
teke place before dronger integration into globd network can be accomplished.
Different forms of proof are required in order to be acknowledged by key partners even
indgde the multinationd corporation. Most of the subsdiaies had groups focusng on
internal and/or externd certification or internal audits. The objectives of these activities
were twofold. Frd, Cetification was important to provide initid qudification to enter
into the competition for projects with other units. Second, audits with different standards
related to qudity, technology or project management became a mechaniam for learning
good practices indde <gpedfic technologicd fidds and improving organizationd
productivity.

These qudifications were fird developed indde the groups in the subsdiary, and then
extended to technological partners (manly a sdlected group of private research inditutes).
However, given the high cogts of these initidtives, the certification process were limited
to a very smdl number of key locd players Mos of these locd players had dso to invest
themselves on their own qudification and certification process.

Offshoring R&D

Offshore R&D units became an important way to connect the loca capabilities with the
gobad R&D network (Chen 2004; Horida 1997; Kotabe 1990). Different dtrategies were
used by subsdiaies to develop these units. Showing some of the early results in terms of
locd product development wes fundamenta. Some of them like HP and Siemens usd
edablished internd markets of the multinationd company where different units compete
by internd projects’. Different subsidiaries offset these globd linkages with their own
resources. Offering “free lunches’ provided away of connected to new units.

" Sometimes the Brazilian subsidiary created this type of organization inside the organization, later was
expanded to other units asin the case of Dell.
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Some multinationd companies indeed devdoped drong channds interconnecting  with
core nodes of the globd R&D networks in the area (eg. mobile handsats, switchers, etc).
Despite the clear lost in autonomy, the connection with the corporation would guarantee
resources to the loca unit independently of ghifts in the regulatory framework. The R&D
offshore groups in the subddiaries were paticulaly drong in software and system
innovative activities. Although they compete with groups in other units some of the loca
groups grow up to 500 engineersin these activities.

Some of the units however became trgoped on the need to offset thelr participation in the
globd R&D network and receved little compensation for the activities developed for the
corporation. In hardware and semiconductors, however, subsdiaries faced limited scope
for growth indde the intra multinationd network given the strong competition with East
Asan and Chinee subgdiaries In thee technologica aess, locd subsdiaies such as
Semens and Ericson had to downsze teams as other subsdiaries after the burst of the
Internet bubble. As Ada specidized more and more in thee activities indde the
corporation, even in products for the locd market, components related to semiconductors
and hardware would be sygemicdly outsourced from the locd subsdiay to R&D units
inAda

The culturd and organizationd idiosyncrases of each multinationd company played a
crucid role. Some of the markets for offshoring R&D projects concentrated considerable
bargan power on headquarters, as many units fiercdy compete for projects. Others were
characterized for more benevolent participations of the headquarter or even decentrdized
demand and supply among units The behaviour of the internd market for offshore
activities in gpedfic divisons of the large multinationd companies became the core

limitation for success and failure of these activities.
Original Design Manufacturer (ODM)

The modd Origind Design Manufacturer (ODM)® configuration, usualy associated with
ICT companies in Eas Asa (Hobday 2000; Hobday 1995), has dso been found in

8 An original design manufacturer (ODM) is a company which manufactures a product which ultimately
will be branded by another firm for sale.
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contract manufacturers (CM) in Brazl. Traditiondly, it was assumed by different CMs
that the cregtion of an R&D network overlgoping the CM network would result in
conflicting interests of ther clients However, the panorama in the indudry is changing.
Although mog multionationd CMs traditiondly do not have R&D groups some CM
companies are increesing engaging in providing ‘design services for dients

They dated to operate in an ODM configuration with the increesing outsourcing of the
production activities in the sector. Taking advantage of the tax incentives, some contract
manufacturing units offset the cosds of R&D to possble dients providing widespread
R&D savices to brand owners Contract manufecturers as Solectron and Hextronics
crested their own infrastructure to provide R&D services, representing a passage of the
second tier multinationd  suppliers in Brazil fdlowing an OEM-ODM  path. Contract
manufacturers have used the resources to provide product development services for other
possble dients usudly other companies with stronger brand and no focus on product
development. Generic products such as ATMs mobile handsets and ADSL modems were
devdoped interndly by subddiaies or in patnership with locd patnes and then
commerciaized with the brand of banks, telecom operators and internet providers.

In some cases, these R&D labs in Brazil were among the firg indde the globd contract
menufacturing network. Therefore, in generd, the subgdiay adtivities in  innovaion
tended to be completdy dand-done - egpeddly locd product devdopments - as there
were no sysemdized R&D groups indde the multinationd CM. As more and more R&D
groups ae cregied ingde the CM network, locd CMs ae dso dating to atend ODM
globd demands.

5.2. EXTERNAL CONFIGURATIONS — INTERACTING WITH THE SECTORAL
INNOVATION SYSTEM

Extend configurations refer to the organizationd arangements where hogt-country
technologica inditutes such as research inditutes, universties and sectord agencies have
a prominent role and funded directly by subsdiaies of multinationa companies These
ae uwdly asociged with initigtives that am to deveop ‘public goods that would
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benefit the different actors in the sector. Four usud configuraions were observed under

this category: sponsorship, resource sharing, dructuring programmes and  technologica
consortiaa. The most common knowledge and mongary flows in these different

configurations are summarized in Fgure 2 followed by amore detailed discussion.

Figure 2 - External configurations— interacting with the host innovation system
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Technological sponsorship

The firda dmples configuration identified is Technologicad Sponsorship of locd partners,
paticulaly groups in locd universties and ressarch inditutes In some  cases,
subsdiaries offered resources without any subgtantid  expected return, other than a
catan leved of recognition of the sponsorship. Decisons are based on historicd or
geographic  proximity, socid reddions or genad aea of dfinity.  Although there is
usudly some sort of result that could be absorbed by the firm a the end of the project,
this is usudly indirect and accidenta (i.e technicd seminars and conferences, new
training and disciplinesin the local universty, research capabilities).

Naturdly, different forms of recognition may be expected. However, thee are in most of
the cases smply a result of the accumulation of specific capabilities in the technologicd
patner or gengd benefits for the community. In addition, sponsorship dlows
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multinetiond companies to check dfinity and vadue of patnes Mog of the other
enabling networks tended to evolve from sponsorship redions between individud
companies and technologica partners.

In generd, however, firms will not be willing to commit large amount of resources on
these sponsorship activities. These projects lack economic returns and result in possble
benefit to competitors making them sporadic by nature, In some cases, when the creation
of teams, laboratories and equipments are goonsored, there might be subsequent problems
of economic sugtainability given long term fixed costs

These practices ae aso important pat of the “public rdations’ of the multinationd
companies in front of the speddized community. In some technicd communities,
subsdiay managers face drong  techno-naiondism. Indeed, a large number of
individuds groups and organizations had subgantid benefits from this type of broad
sponsorship to specific projects.

Technological pools

The avalability of resources such as qudified enginears, technologica services and
laboratory facilities and research tdent is conddered fundamenta dements for the
dynamic of locd and regiond innovation sysems (Mashdl 1891; Powdl, Koput &
Smith-Doer 1996). Thee resources are usudly consdered a important component for
the location of multingtiond companies (Cantwdl & Janne 1999; Cantwdl & lammaino
2003), but these shared resources can dso be formed during the interaction with
multinational companies.

Some of the rdaions beiween multingiond companies and technologicd partners
evolved into more dable configuraions caled here Technological pools. In  this
configuration, the initid dlocation of resources resulted in the formation of useful
capabilities in technological partners that could be used by the origind sponsors as well
& other companies. These capabiliies devdloped manly in tems of infrastructure,
training and provision of human resources, services of test equipments and research.

Different actors emerged on the ecosysem of technologicd inditutes vis-a-vis
established organizations. In many cases smdler organizations had a larger flexibility to
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accommodate specific needs of individud companiess such talored podt-graduate
programmes and adjustments in the corporaie governance of the recent deveoped infra-
dructure and personnd, despite ther rddive dissdvantage in terms of technological
capabilities.

Reativdy smdl patner saw the possble invesments as a dear chance to growth.
Indtitutes such as the Eldorado and Informa developed very fast by patnering with
Motorola and Ericsson respectively. As they had a rdative smdl internd organization or
they were in a formation period, there was not a drong organization resstance restricting
the type of preferentid treatment that could be agreed with the sponsor company. In
practicd tems it meant tha the company-inditute rdaionship could be supported by
other formd and informd joint-governance mechaniams. In many cases, the origind
companies had privileged seet on the board of the partner inditution (in some cases, even
defined in the statute®. Among these new private research inditutes, many of them
reman highly connected with the origind sponsors For the inditutes this sponsorship
was fundamental for ther initid growth a the time tha it represents a chdlenge for their
divergfication. Other companies in the sector did not fed comfortable in entering in
partnership with an “inditute of a competitor’scompany”.

There were dso important differences in the way the sponsor company enforced its
influence in the patner. While some inditutes had a diversfication in the number of
clients from the early days other subsdiaries suffered from changes in the globd demand
of the main patner and just recently “dlowed’ the patner to developed more autonomy
and shae resources with other companies An extreme example of the unhedthy
dependency of the inditute with the man dient was identified in the CPDIA case, were
the dosure of the R&D activities in the subddiary of the Japanese company NEC resulted
directly in the insolvency of the indtitute.

Some pessmig generdizations in recent dudies that the MNC's crested ‘captive
research inditutes do not hold for the mgority of the multinationad companies Although

% In fact, most of these private research institutes have a larger proportion of companies in its administrative
board in comparison with other governmental or educational institutions showing that many of them canbe
well characterised as business associations. More details about their governance in the other trajectories.
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these rdative new inditutes reman highly connected with the origind sponsors, the
indutes and companies are increesingly networked among themsdves. There is a larger
levd of cross invesments among partners in polling together resources and dlowing a
autonomy of the partner in order to sugtan its structure during fluctuations in demand.

Sectoral Programmes

Sectoral Programmes had an important role in dructuring and prioritizing  initiatives
(Tigre & Botdho 2001, Garcia 2002, Stefanuto 2004). Although the leadership of the
govenment vaied over time new inditutiond mechaniams emerged during the period in
oder to drengthening these forms of collaboraion. From the beginning, some
subgdiaries were openly involved in the support of government-led gtructuring
progranmes. Programmes such as the Naiond Research Network (RNP), were in fact
mosly sponsored by individud companies. Others, such as the Softex - initigive - that
amed to promote the exports in software - did not manage to atract the expected
invetments from individud subsdiaries In pat, subgdiaies dated to redlocate
resources to other priorities shifting away from the government agenda For, ingtance,
multinationd companies had little direct interes in promoting domedtic firms software
exports programme.

The initid different programmes had an important role in cregting linkages between
individuds in different organizations and formed the bads for some other forms of
governance dructured in the sector in 2003. The initid scheme based on voluntary
funding from companies was subdituted by compulsory contributions to a sectord fund.
Changesin the legidation crested new sectord fund based on compulsory contributions.

More recently, the redigribution of these funds was organized in terms of public cdls for
projects, supporting initigtives in terms infrastructure improvement, training and research.

There are though further conflicts in relaion to the politics on the governance of sectord
resources. The process of sdection a sectord levd may not necessary represent the
wishes of the companies that contribute to the sectord fund. (In fact, interviewees argued
that there was a generd bias againg supporting companies dready recalving the exigting
benefits).  In generd, the sdection process tended to resemble the decison-meking
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pracess in research bids, therefore academic excellence of the proponents tend to be more
important than structurd sectord relevance.

Technological Consortia

Different forms of technologica consortia have been proved important in  sectord
sysems aound the world (BErngt 1998, Amsden & Chu 2003). In Brazl, different
organizations, paticularly private research inditutes, emerged as key node of integration
of new technologies ad products. These organizations operate in a complex and dynamic
environment, forging asocidions  between government,  univerdties smdl  and
multingtiond companies.  After drong invesments in organizationd  development
involving improvements in  professond  catification and qudity dandards  different
asocidions and  private  ressarch  inditutes  developed  increesing  autonomy  for
developing ther internd projects.

For indance, HTEC (which had a some point a dmos exdusve patneship with
Lucent, diversfied to 12 diffeeet maket segments (eg. financid, commercid
automation, dectro dectronics, energy, manufacturing, medicad, sanitation, telecom
suppliers and operators, IT and e-government). It has used its surplus to cregte its own
research lines (eg. UAV, VolP, Autofit-metering and city-survey-pdm tops). In 2005,
the inditute had ther products in aess such as medicd automation, power line
trangmisson and non-manned arplanes. Although in some cases, the inditute ventured in
developing ther own sries of products in some cases the inditute has shared
investments and intellectud property with different partners. In 2005, just one third of
ther projects are related to the IT Law and 40% of the projects are indde the partnership
with Lucent.

The migrdion from a project-based organization (where services in product and process
devdopment are commercidized by hour), to a joint-venture modd (where investments
ae shaed and outcomes are co-owned) represents an important shift as the latter can
provide sugtainable sources of income, and therefore autonomy on future investments.

There ae dill many inditutes highly dependent on the gpecific patners and in the
incentives defined ingde the regulation. Cetanly in the short-run, the exiging
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framework derived from tax obligations provided them with a seedy source of income
However, an arupt change in the regulaion is a horrifying prospect for different
inditutes. In addition, these invetments are risky for organizations that operate in drict
project-by-project budgets and many of their core patners incduding manly MNCs ae
vay rductant in rdation to any shared propety rights Despite dl the difficulties
differet form of consortia and joint-ventures between non-profit and commercid
organizaions are emerging provide a way to diversfy and promote a deeper integration
of the technology into the sectord structure.

5.3. INTEGRATED CONHGURATIONS - GOVERNANCE IN COMPLEX
SYSTEMS

Findly, there were a st of configurations that involved a dronger coordingion among
actors. FHgure 3 shows group of configurations identified: corporate venture, center of
excdlence, global mandates and technological scouting.
Figure 3—Key configurationsinside the developed networks.
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Corporate Venture

Corporate Ventures are important pat of the way companies attempt to manage
diguptive technologies in high-tech indudtries (Bygrave 2004; Feray 2003; von Burg &
Kenney 2000; J Tidd & Taurins 1999, Sahimen 1990; Horida & Kenney 1988).
However, little is know about corporate vertures of multingtiond companies in
developing countries like Brazil (Hobday & Peini 2006). The exploratory study showed
that indeed some subsdiaries deveoped corporate venture funds financing disperse
groups and promoted projects with academics and entrepreneurs.

Some subsdiaries refined complex procedures to receive proposas from academics and
entrepreneurs and anadlyse them according to different internd needs. Some subsidiaries
could receve up to 30 proects every month from edablished and new patners. A
ressonable amount of projects were busness idess of independent entrepreneurs. After
recaving seed money, they created a number of new products in univerdties and even
independent companies in arees where they found relevant interests. Direct results from
the project were intertwined with indirect benefits such as dart-ups deveoping games for
mohbile phones to companies that could become future dientsin manufacturing.

However, the funding of new independent groups gill tended to be a very smdl pat
when compared to finance of projects led by private ressarch inditutes. A important
dream of new ideas for projects darted to be presented to subsdiaries by patners that
dreedy underdood specific core technologies and even the “look and fdl” of the
subsdiary products.

The formation of new companies dso happened when groups working for the R&D labs
eventudly run out of rdevant projects from the origind partner. Different groups Started
to pursuit their own initiatives. Some of these new companies made use of other forms of
Support in organizations such as busness incubaors and venture capitd (thet in Brazil
was dill very scarce and modtly provided by the government), and some of them became
important new nationa companies.
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Centers of Excellence

Although developing countries are usudly assumed to be unusud places for Centres of
Excdlence ingde the MNC (Chiesa 1995, Hom & Pedersen 2000), many subddiaries
have disputed and obtained differenticted Satus insde the multinational network. Mogt of
the cgpabilities devdloped came from successful integration and differentigtion insde the
multinationd knowledge network and the devdopment of a locd “ecosystem” of
technologicd partners. Brazilian differentiated themsdves into centers of excdlence in
goecific  technologies or components, avoiding direct competition with other em(J.
Birkinshaw 1996; Andersson 2003)erging R& D units (especidly in Indiaand China).

The recognition as Centers of Excdlence for specific technologies and products has
important advantages. In most cases, the integration of the R&D activities resulted in the
formation of matrix dructures were locad project managers respond directly to R&D units
a the headquaters and negotiate resources with specidized teams of different loca
divisons Mog of the interviewed R&D managers condder their direct superior in the
HQ labs raher then in the locd subsdiay. For the subddiary, entering indde the globd
R&D dructure was the key to mantan ther R&D teams despite the oscillations in the
locd market (and therefore regulated R&D expenditures). By accessng, using and
devdoping core technologicd cgpabiliies company-wide, the subsdiay could profit
foom a dable income connected with corporate demands. Large R&D groups in the
subddiaies survived and thrived insde the corporation network.  Northern has a
Competence Centre in Mobile Technology snce 1998 (150 engineers in R&D). Motorola
Brazil has dmog hdf of its 500 engineers in R&D in a group respongble for worldwide
Messging <oftware for dl the company’'s handssts. Lucent Brazil hes shifted its
invetments more and more to software in new aeas such as optics and mobile and
Semens Mercoaur in Curitiba (200 employees in R&D) is among the top 5 R&D centers
in mobile technologies

This globd integration is dso asocaed with some disadvantages. Fird, unsurprisingly,
this increesing integration resulted in a decreasing autonomy. At the end, as discussed in
the sysem trgectory, globa project managers are responsble to adlocate the prgects that
will be conducted in each location, and the units become more and more dependent of
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these assgnments to maintain the exising groups. Consequently, it can reduce the ability
of the subgdiary in identifying and reect to technologicd discontinuities becoming
vulnerable to changesin the product technology.

Entering into the MNC funding dructure shdtered large locd R&D units agang the
voldilities of the intend market. The sudanability however depends of a condant
identification of prgect opportuniies ingde the MNC and a project to project
devdopment of trugt, qudity and credivity. The bargan power of the headquarters is
vad in some dructures and the globd downturns and upturns become very important to
thelocd units.

Centers of Excelence were not perceved as dable postions. Indeed, the globd project
managers could induce inverse knowledge flows among different units. For ingance, in
the case of Ddl's subgdiay, the unit was the fird off-shoring unit indde the
multinationd company. They developed new processes required for professond off-
shoring, as it was not sysdemaized indde the corporation. Recently, they were
responsble for tranderring many of these processes to other units in India and Russa (in
prindple, their “direct compstitors’).

A dmple matrix gdructure is not adequate to describe the organization of some of the
most diverse multinationd companies. In some cases, companies provided sarvices to a
large number of internd divisons. Motorola Brazil, for ingance, became responsble for
the teting of dl new corporate handsets by integrating cgpabilities developed in
hardware, sysem and software in different moments and projects HP in Brazil, after
supporting many internd divisons, differentiated itsdf o much from other units that
become directly connected with the corporate labs (the HP Labs) giving its cgpability as
sysem integration in a wide range of products The subsdiay in Brazil differentiated
itsdf from labs in India and China that are responsble for technologies for developing
countries, the labs in Brazil are connect with leading edge corporate research. This
requires building a network of patners that would sustain this differentisted postion
indde the corporation. However, conddeing the limitations in the locd dynamism when
comparing to man globd centes it is possble tha the lifespan of these centers of
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excdlence in deveoping countries tend to be shorter than their counterparts in developed
countries.

Global Mandates

Some subsdiaries devdoped global mandates in specific products ingde the indudrid
corporation (J. Birkinshaw 1996). These mandates were usudly result of higtoricd
competences avalable in the acquired companies tha wused the edablished
complementary  capabilities in the multinationd to expand the traditiond products For
indance, Lucent has entered the Brazilian market through the acquidtion of two man
nationd telecom companies, Zetax and Batk, in June 1999. The acquired companies
were pecidized in amdl PABX (switchers with low number of access points - ZTX-610
and Elcom), a product not avaldble indde Lucent a the time The Brazlian lab
trandformed the previoudy loca products in globd ones therefore, responsble for the
BZ5000 that was sold worldwide through Lucent's didribution channds In 2005, there
were no sdes of the product in Brazil anymore the subsdiary remained responsble for
100% of the improverents on this product sold manly in Asa The subsdiary combined
successfully the competences acquired in the nationd companies and the linkages within
the internationd group, using the “best of the two worlds’. However, the product suffered
a discontinuity worldwide. The product became maure and the next generaion of the
andl PABX indgde Lucent would be based on a company recently acquired by Lucent in
Cdifornia The log of the worldwide responshility for the smdl switchers was especidly
disgppointing for the subsdiary. The next generation of this product could become one of
the leading products insde Lucent worldwide.

This example shows the opportunities complexity of sudtaning globad products indde the
MNC network. Deveoping globd products dlows subsdiaies to explore the globd
channd of digribution and sudain large teams and networks of globad and locd suppliers
of technology. This usudly requires a dose connection with leading users too and this is
usudly the key limitation of this configuraion for subgdiaries in developing countries.
There were some cases were locd products developed by subsdiaries to attend specific
needs of the rurd aress managed to be converted into globd products One of the mogt
successful  projects developed for the locd market, and then sold abroad, was the
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DLU/Shdter, a sdf-sustained switcher for remote rurd/ lesspopulated areas adapted to
the digperse populaion in the Brezilian teritory. The product, initidly developed to the
Brazilian market, became worldwide product sold by Semens subsdiaies especidly in
developing countries. Other trend is the devdopment of locad products to globd players
Some products developed by the subsdiay of Motorola to globad teecom clients were
veary successful, and, therefore they were transformed into a globa demand to the globd
dient. The globd dient had then contacted directly the subsdiary in Brazil, creding
tenson in the internd atribution of markets At the moment, however, the rddive
postion of the region in the globd trade means tha this configuration remans an

exception.

Technological scouting

Fndly, technological scouting (Joe Tidd & Trewhdla 1997) was pursuit by a number of
subgdiaries. This find configuration is egpecidly surprisng in a deveoping  country.
Some multination companies have ventured resources to the devdopment of eco-
sysgem of rdationships with univerdties and research inditutes where they could promote
the research groups digned with multingtiond corporative needs. This dignment would
influence in the formation of human resources in univergties as wel as the improvement

of generd infra-structure and technological services provided.

In addition, pursuing an dignment between locd and globd networks, the subdsdiary
intended to be able to explore ealier new product development opportunities emerging in
the multinational. Hence, in addition to the contribution to the MNC & a whole the
subsdiary amsto improve its own competitive edge in reation to other locations

This naurdly brings questions marks rdaed to how MNCs &bsorb the research
developed in the Brazilian univerdties Given the co-evolving nature of the capabilities
and opportunities, it is sometimes difficult to determine whether these activities could be
characterized as developing or draning loca capabiliies. Would the leadership of
multinationa companies configure an early bran dran of locd <kills ad idess and
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perpetuate dependency? Or would it be a smdl price to pay to get involved in these
globd research networks?

This is obvioudy subject to consderable controversy. Indeed, different interest groups
dated to organize themsdves in associaions in an attempt to define a generd rule in
relation to intelectud property rights However, there are fears tha this will lead to
additiond rigidities and would essly hamper invesments in more promisng
technologies. In principle, a more productive answver wauld involve expanding the
number of organizations intereted in tdents developed in the region and therefore
cregting more cross-fertilization between interests of MNCs and other actors in the
sector. Rather than regulaion, a dynamic demand from companies and different forms of
risk and invetments shared among dakeholders seems to be the preferable solution
among different sakeholders.

6. Debate and conclusions

This paper goplies a project-levd andyss to explore the dynamic and multi-level process
of organiztion of innovation aound R&D laboratories in subgdiaies of multinationa
companies  Twdve diffeeent  configurations between  innovative  activities in
multinationd companies and the host country innovation sysem were identified. These
recurring configurations identified were represented in Fgure 1, 2 and 3 and ther generd
characteridics were discussed in section 5. The reationship between different groups of
dakeholders and different configurationsis summarized Table 3
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Table 3— Main aims of theinnovation projectsin usual configurations

Multinational Subsidiary R&D direct other non-
network (marketing, Laboratory technological regulated
manufacturing) partners companies/
organizations
Local Risk of [ Economic Capacity Capacity building | Increased
Products/Proce | excessive benefits from | building, / Income from [ competiton and
sses diversification new/improved Technological R&D services (3) | better products
and increasing | products and | and market in local markets.
coordination process links
costs (economic risk of
failure)
Audit and | New suppliersin | Improved Capacity and | Capacity building
certifications the internal | systems reputation 3)
market building
Offshoring R&D | Reduced cost Participation in | Capacity building
of R&D global R&D | / Income from
& activities network/ outsourced R&D
'% sustainability of | services (3)
CSD investments
g Original Design | New  services | New services for | Sustainability Capacity building | Collaboration
T(; Manufacturer for global clients | CM clients (4) of investments | / Income from [ with local brand
g outsourced R&D | leaders
5 services (3)
Technolgical Public image/ | Identification of | Capacity Possible  direct
Sponsorship reputation talent /| building benefits
reputation
Technological Supplier Capacity Use of new
Pools development building supplier (2)
Sectoral Outputs of | Outputs of [ Implementation
programmes sectoral projects | sectoral projects | of sectoral
g ) (1) agenda
'g Technological Possible new | Possible new | Shared risks [ Shared Shared risks
_% Consortia technologies and | technologies and | and Investment and | and
E products products investments reputation investments
% (Worries about | (Worries about
E technology technology
ai leakage) leakage)
Global Diversification, | Economic Core nodes in | Advanced Increasing
Mandates particularly in | benefits from | the global chain | technology and | connection with
- relation to | global products increasing external markets
% appropriate and process relevance in the
§ products to global value
= DC chain
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Multinational Subsidiary R&D direct other non-
network (marketing, Laboratory technological regulated
manufacturing) partners companies/
organizations
Centers of | Incorporation Increased Economic Economic Dynamism and
Excellence of new core | understanding | Sustainability Sustainability technological
competences of global | of R&D leadership of
into the MNC markets activities and local
leadership organizations
status
Venture Capital | Possible new | Possible new [ Complementary Shared New high-tech
products product lines competences Investment and | start-ups
reputation
building
Technological Ideas /Talent | Talent Differentiation of [ Participation in | Indirect benefits
Scouting scouting identification Capabilities/ MNC R&D | on
earlier entrance | network/ educational/rese
in product life- | Research arch system (2)
cycle outputs (2)
1. Depending on the priorities of programmes (may not incorporate interests)
2. Depending on property rights rules defined by company
3. When activities are outsourced to local partner
4.  Mainly in contract manufacturing companies

The different shaded cdls represat the core actors (dark grey) and participating actors
(lignht grey) in different configurations. The table is ussful to edablish some generd
benefits obtained by different actors when engaged in specific configurations.

The results presented here are in a lager context compatible with some previous
classfications of R&D roles For indance, configurations focusng on externd and
internd  networks are dmilar to asset augmenting and asset exploiting R&D  units
repectivdly.  However, the gpproach adopted here dlows the deeper exploration of a
wider number of configuraions than usudly atributed to R&D subddiaies This
goproach coincides with Kogut's  pogtion that smplified typologies of the expected role
of subddiaies provided by the internationd management literature have done little to
advance our understanding about the process by which subsdiaries evolve (Kogut 2002).
A Oealed description of the usud underlying combination of dricture and dStrategy in
R&D activities provide more interesing indghts in this respect. Mapping the common
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knowledge and mongtary flows in each configuraion dlowed didinguishing how
different groups of dakeholders benefit from individud projects and the complexity
required for developing complex governance dructures. The detalled exploration of the
show tha different observed organizationd configurations dlowed discussing the
sugtainability and stability of these configurations.

There are anumber of implications derived from the research:

Innovation projects provide an important mechanism for the transmission of codified and
tacit knowledge. The mogt recent condgderations point to the concept that specific inter-
organizationd mechanisms are necessay to dlow locd firms and inditutions to acquire
knowledge cregted in the multinationd knowledge network. However, they ae not
enough. There is dso, a need to dign interests of the specidized communities developed
among subsdiaies, different units of the multinationa companies and different externd
sources are crucid for possble flows of knowledge. Although it has been acknowledge
that the advances in ICTs fadilitate the codification of knowledge and lower the cost of
exchanging information between didant nodes of the MNC nework, codified
information does not preclude the requirement of firms to be desply engaged with loca
tadt and socid network. Mogt gSgnificant types of learning will just occur where socid
communities meke intentiond use of ther reationd dructure and shared coding schemes
to enhance the trander and communication of new skills and capabilities (Kogut 2002
Kogut & U. Zander 2003; U. Zander & Kogut 1995). Innovation projects provide an
important organizationd dructure for the devdopment of these shared schemes indde
and among organizaions.

The knowledge flows between the multinational and national networks are contingent
upon the underlying organizational configurations in innovation projects. Although,
R&D laboraories in subddiaries ae usudly assumed to be key dements in promoting
the flow of knowledge between the multingtiond sources of technology and the locd
indusry, most of the activities tend to be organized around configurations that engege
sepaatedy ndiond technologicad partners, different subsdiary functions and players in
the multinational company. This supports the ides, that the subsdiary contains internd
isolaion mechaniams (Solvdl & |. Zander 1998) that needs to be acknowledge. In a
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number of cases interorganizationd linkeges with  both nationd and  internationd
patners do exis, but they ae composed of different groups of people specidize in
atending different demands. In other cases, R&D depatments may develop strong
internationa linkages and, a the same time, have no connections even with other
depatments indde the subddiary. Even when both  organizationd  linkages  exig,
ubgdiaies can ds0 use internd mechanisms to passvely or activey deter knowledge
from flowing through different networks At the same time, the study shows that there are
a number of complex configurations that interconnect nationd and internationd
knowledge network. It points to the increesng importance of underdanding the
objectives of different actors and different forms of governance mechanism that waould
dlow the identification and pursuit of complementary aims.

The subsidiaries knowledge network is formed by superposed project-based
configurations. The examindion of the different configurations shows that subsdiary
devdlopment is not a liner process of accumulation of technologicad capabilities.
Achieving more complex configurations seems to be a result of higoricad combinations
between configurations over time. Nontliner atempts in unusud innovaion projects
introduce crucid opportunities to the long term devdopment of the subddiaies even
when they ae smdl in sze when compared to projects in established configurations.
Subsdiaries test different organizationd charecterigics in gpecific  innovaion projects,
usudly rdaed with an entrepreneurid action occurring & non-particular time. Depending
on successful peformance perceved by dakeholders and generd  context, these
individua proects may evolve into rdaivdy dable patens of rdaionships and
uperposad  to  previous configuraions  forming  more  complex  organizations.
Experimentation with different configurations seems to be a necessary condition as each
one of the different configurations has their own chdlenges for achieving sugtainability
over time. The concept of punctuated eguilibium (Romandli & Tusman 1994; Van de
Ven & Poole 1995; Egdhoff 1999) seems to be an important dement to be invedtigated
in the subgdiary development.

The knowledge flows (and their direction) depend on the alignment of interests among
stakeholders. The andyss of the motivations, ams and benefits of different stakeholders
in engaging in a lage variety of collaborative activities heps to shed some light into the
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knowledge flows occur between multinationa companies and hogt innoveion systems.
The literature on multinationd companies and developing countries has usudly assumed
that knowledge would spill over from the multingiond to the host country innovation
sysem. This is not necessarily the case. In mogt of the configurations, there are variations
in informd and contrectud rules that influence the way knowledge may flow among
patners. They range from participaion on boards contract requirements in terms of
intellectud property, These vaidions, usudly result of evolving negotiagion of interests
and evolving practices among the different parts that are a crucid determinant of possible
knowledge flows and ther direction. More than Imply a recognition of spedific role in
the multinaiond heterarchy, issues of interactive leaning and dynamic  evolution
through the interaction with the multingtiond network and hogt innovaion sysem
became essentid in determining the direction ard magnitude of the knowledge flows.

The direction of the knowledge flows depends on the organizational learning occurring
after the end of innovation projects. Vey few configuraions would have widespread
benefits to a wide number of actors. Mos of the knowledge created in projects has
specific ams that are defined ingde the scope of the project. The knowledge created in
specific projects may be codified and transferred to subsequent projects and become part
of the organizationd and inter-organizationd learning (Nonaka & Takeuchi 1995). Other
important part of the knowledge is embedded in the specidized community in the form of
tacit knowledge (Sgpsed @ d. 2002, Sydow & Seber 2002). The ability of different
organizations to incorporate this tacit knowledge after projects are concluded and teams
are dihanded is a crucid determinant of the long-term direction of the knowledge flows
in the sector. Indeed, it may be that the knowledge flows to other partners do not occur
when the organizationd linkages exised. When specific configuretions fall, there was a
need to reorganizetion of exiding capabilities to new gtuations.  Naturdly, this is not to
sy that falures in intra or inter organizationd linkages were beneficd to the knowledge
network. Successful  innovaion sysem has condderably dable  accumulation  of
technologica capabilities, rather then very srong “credtive destruction” (Cantwel 2001).
In gened, the result of dismatling of a highly differentisted group is ggnificantly
dydunctiond given the tadtness of the activities involved. To creste a group tha
operates efficdently in a sudandble configuration involves congderable resources,
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draegic vison and time Mog of these trangtions between different configurations
involves a ggnificant levd of uncertainty and may face condderable inetia from groups
of dakeholders. The &bility of different orgenizations and the community of practice to
adgpt and learn beyond different projects should be consdered an important determinant
of the direction of the knowledge flows in sectors.

This exploratory taxonomy of the configurations between multingtiond companies and
sectord innovation systems in a specific sector and historical context ill faces a number
of limitations. At the same time, mogt of the configurations identified here are not new in
the literature and mogt of them have extensve documentation in both internationd
management and organization of innovation literature. The contribution of this research is
the atempt to provide a project-levd comparative framework for the andyss of the
organizetion of innovation that should be vdidated, adapted and expanded in different
sctors and contexts.  Combination  with quantitative approaches examining into  the
dructure of the interaction in innovation projects would dso be important to unravd and
vaidate the role of different configurations the diffuson of knowledge in sectors.

Findly, this ressarch has dso implications for decison makers in different ingtances
Clearly, regulaion may support higher invesments in R&D, but it does not necessaily
enforce a project portfolio that promotes locd and globd knowledge flow. The
advantages and disadvantages of different configurations reinforce the fact that
progoerous knowledge networks in sectors need a multitude of governance formats and
coordinaion mechanisms among multinaiond and nationa companies government and
universities and research inditutes. Rather than generd best practices, the contributions
from individud actors will deperd on the spedific postion of individud actors and stage
of devdopment of the sectord knowledge network. The complex dignment between
globd and loca networks happens project by project.
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Annex 1 — Sample of projects conducted by selected subsidiaries between 1997-2003

Company Some Innovation Projects

Celestica Capacity Building - Training, Productive Process Development, Introduction of
New Products, Quality System Maintenance, Metrology, PCMM — Professional
Certification

Del R&D Centre in EBusiness, Priority Programmes, Internal System Development-

SYNCHRO, Software Factory, R&D Management System, Globa R&D
Management Tools, Productive Process Development Programme, Software
Devel opment Management Centre Programme , Direct Order Management system
(DOMYS)

Ericsson R&D centre in Wireless Communication through mobile phones, Applied Product
Development - Wired Network, Environment for Operational Courses and Training
Development, Frame Relay, Integrated SAP Projects, General Product Development
Programme, R&D Programme in CDMA, R&D Programme - Commutation

Systems, Data Communication Networks — Development unit

Furukawa Optical Cable Development, Network Management Integration system, New
Families of Optical Cable, System Projects Development, Solution Development for
Multiservice Networks , Research on Coaxial Fiber hybrid system devel opment

Hewlett Diagnostics, Manageability, Software Installation and Configuration, Jet cap, Linux
Packard Kernel, OpenBank Architecture, Supportability, TopTools Project
LG Plasma Monitor 42", LCD Monitor 30", Laboratory Expansion— Public Researcher

Antenna, Multimedia Educational Software Applications , R&D Lab Upgrade ,
Productive Process Environment , Total Quality System, Web Terminal

Lucent BZ Spack Application, R&D Lab in Data Treatment and Transmission , Information
System Development, Phone Centre Evolution BZ5000, Technological Partner
Implementation and Operacionadization Programme, MPEX Project, SPACK
Project, New services ofr Wireless Systems and Internet Access, SDP/ GAF

Motorola Integrated Circuits, Wireless Telecommunication Terminals, K-Java, National
Training Programme — University Curricula Development, Product Design Center,
Organizational Quality System, SW Centre

Northern Mobile Phone Software Development , Lab Implementation , Certification and
Telecom Homologation Programme , NSM Programme, TDMA-Access Programme, Radio

Frequency Engineering Server , CDMA Network Management System

Siemens tda Hardware Laboratory, Handset Phone, TNMS, Electronic Digital Switching
System, H300, Corporate Quality System, Central Access Card, Transport System
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Solectron Scientific Collaboration agreements, Electronic Boards Manufacturing Process ,
Computational Models Knowledge Library , Business Intelligence (Bl) - CPQD, IT
Project Management, Open Software and Bank Automation, Laboratory Expansion
— Public Researcher Antenna, Tl and Software Development Program, ATM
Electronic Equipment ,




