KNOWLEDGE SHARING AND SUBSIDIARY R&D
MANDATE DEVELOPMENT: A MATTER OF DUAL
EMBEDDEDNESS.

Abstract

Sharing knowledge across borders has proven tspecelly relevant to multinational corporations
(MNCs). Foreign subsidiaries have become activgeptain these knowledge flows. However, the
network effects of interacting with multiple agerds the evolution of the R&D role played by
subsidiaries are still undeveloped. The presemlystocuses on changes in subsidiary capabilitiels an
on the dynamic mechanisms by which their R&D roighthevolve, especially, as a consequence of
their interaction with a variety of knowledge netkm We examine this issue by conducting four
longitudinal case studies of subsidiaries operaim&pain. Using an inductive approach to theory
building, we develop a general theoretical framdwmonsidering the subsidiary’s embeddedness in
the knowledge networks within the MNC (internal)danithin the host country (external). We find
that evolving towards a competence-creating manidatbaracterised by the simultaneous growth of
embeddedness in both internal and external netywatkerwise, a subsidiary may gravitate away
from upgrading its R&D role. Thus, the contributiohthis paper is to present a dynamic model that
sheds light on how internal and external knowlegigveddedness interact in generating outcomes for

subsidiary R&D roles.
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1. INTRODUCTION

The role played by subsidiaries and their competipposition within their respective multinational
corporations (MNCs) are perceived as being sultiechange over time. Historically, headquarters
was considered the only source of competitive adggnfor an MNC and this was leveraged overseas
by the transfer of knowledge to foreign subsid&iiunning, 1981; Vernon, 1966). Recently, linked
to the closer integration of subsidiaries into ingtional networks, the latter have been able to
generate new knowledge for the whole MNC. In fhaeterarchical (Hedlund, 1986) and transnational
(Bartlett & Ghoshal, 1989) corporate models refidet existence of an internal network within the
MNC, where knowledge flows freely in all directionst the same time, the metanational corporate
model (Doz, Santos, & Williamson, 2001) emphasites emergence of the company’s external
network. A subsidiary, thus, absorbs knowledge ughoits business linkages with local partners,
which represent an important source of technoldgiompetencies enabling it to contribute to the
MNC'’s overall capabilities (Andersson, 2003). Thtise ability to manage dispersed capabilities
effectively within this ‘double network’ — comprigj internal and external networks (Zanfei, 2000) —
is seen as the key to an MNC’s competitive advan{&gost, Birkinshaw, & Ensign, 2002). At the
MNC level, this double network implies managing @tfolio of scattered capabilities in multiple
heterogeneous local contexts through the corporatiaffiliate units, whilst devising strategies to
embed these units as efficiently as possible ith @dichese multiple contexts (Meyer, Mudambi, &
Narula, 2011). At the subsidiary level, it implifsat each of the subsidiaries plays a differentiate

strategic role within the global MNC network.

Focusing on R&D activities, the International Biesia literature has recently identified the emergenc
of technologically advanced foreign subsidiarielikvist, Kappen, & Zander, 2010). Today, we see
foreign subsidiaries not only as knowledge recsaiver in the terminology of Cantwell & Mudambi
(2005) as the performers of a ‘competence-explgitiole, but also as knowledge creators in a fully
integrated network (Di Minin & Zhang, 2010), fulfiig what Cantwell & Mudambi (2005) label as a
‘competence-creating’ role. This shift is importaa recent research highlights the more active rol
played by subsidiaries in the globalization of imaimon, while examining their influence on MNC
innovative ability (Blomkvist et al., 2010; PheneA8meida, 2008). R&D networking allows firms to
benefit mutually from each unit's R&D competencei(Barber & Alegre, 2007).

In this sense, the configuration of subsidiary R&ibes has become an issue of great interest in
International Business research (see, for exanmfpdetlett & Ghoshal, 1990; Gassmann & von
Zedtwitz, 1999; Gerybadze & Reger, 1999; Gupta &iBGdarajan, 1991; Kuemmerle, 1997; 1999;
Pearce, 1992; Sachwald, 2008; von Zedtwitz & Gaasm2002). However, the research presents two

major shortcomings: First, most of the studies taketatic approach. Since they are primarily



concerned with identifying the specialized rolesgtdd by overseas R&D laboratories, they neglect
the prior evolution of capabilities within the sidiary that takes on this function (notable exceri
are Cantwell & Mudambi, 2005; Kim, Rhee, & Oh, 2D1But as the specific R&D role of a
subsidiary is a direct outcome of this evolutidre tvay in which these capabilities are created must
first be analysed. In this sense, it is widely ankledged that technological capability buildinghe
outcome of complex processes of interaction bothiwithe firm and between the firm and external
actors (lammarino, Padilla-Perez, & Von Tunzelma2®n8). This leads to the second shortcoming:
many of the studies analyse the drivers of a sidrgid R&D role in isolation and so neglect any
network effect. Specifically, they identify threeaim factors in the configuration of strategic roles
task assignment by headquarters, the subsidiamis choices and local environmental factors
(Birkinshaw & Hood, 1998; Kim et al., 2011; Westng&yaheer, 2001). However, less importance is
attached to any underlying network effects, palsidy those arising as a consequence of

simultaneous engagement in internal and exterralanies.

While some authors have examined the effect of dngstlers-subsidiary relationships and knowledge
transfer between units of the MNC (Bartlett & Ghalsh1990; Gassmann & von Zedtwitz, 1999;
Gerybadze & Reger, 1999; Kuemmerle, 1997; 1999%rdeed992; von Zedtwitz & Gassmann, 2002),
others have examined the impact of local embeddsd(endersson & Forsgren, 2000; Andersson,
Forsgren, & Pedersen, 2001; Andersson, ForsgrenHd@&m, 2002; 2007; Doérrenbéacher &
Gammelgaard, 2010). However, only a few recentistudave considered their simultaneous impact
on subsidiary innovation, albeit not specificallp ¢heir evolving R&D roles (see, for example,
Birkinshaw, Hood, & Young, 2005; Gammelgaard, McBlal) Stephan, Tuselmann, & Dorrenbéacher,
2012; Garcia-Pont, Canales, & Noboa, 2009; Helbl€gong, 2004; Yamin & Andersson, 2011).
Only Wang, Liu, & Li (2009) analyse the role of subaries within their internal and external
networks, although they do so separately and atbticin sum, despite the increasing interest in
taking a double-network approach to study MNCs,ahalysis of the interface between internal and
external network embeddedness has not been fytlyeapto the R&D strategic roles of a subsidiary,

and even fewer studies adopt a dynamic approach.

To fill this gap in the literature, we develop amegrated framework that includes the interaction
effects of changes in internal and external netveanbeddedness on a subsidiary’s R&D role from an
evolutionary perspective of competence mandatetdiBg on Wang et al.’s (2009) study and taking
Doérrenbacher & Gammelgaard’'s (2010) work as ourtistapoint, we examine subsidiary R&D
evolution patterns by analyzing the distinction wien competence-creating and competence-
exploiting typologies of subsidiary R&D mandatesaf@vell & Mudambi, 2005). Hence, we respond
to recent calls to investigate the simultaneousigbaxperienced by internal and external netwarks i
models of coevolution (Madhok & Liu, 2006; Nell, darsson, & Schlegelmilch, 2010). We address



this issue by undertaking longitudinal case studfdsur subsidiaries operating in Spain. Adoptarg
inductive approach to theory building (Yin, 199@k find that the evolution towards a competence-
creating mandate is characterized by the simulisegrowth of embeddedness in the local
environment and in the corporate network; otherwasgubsidiary may gravitate away from upgrading
its R&D role. Thus, the main contribution of thiager is the development of a dynamic model that
can illustrate how internal and external knowledgebeddedness interact to affect a subsidiary’s
R&D roles.

The paper is structured as follows: the next seafievelops our main theoretical argument regarding
the interrelation between internal and externalvledge networks. Section three discusses our
research methods. We then present the analysaesults of our case studies identifying four gemeri
processes and developing propositions based omrberlying network drivers of each process.
Finally, we present the inductively obtained modeld highlight a number of conclusions and

implications for future research.

2. THEORETICAL FRAMEWORK

2.1. External MNC network

The International Business literature has tendeshiphasise the importance of environmental factors
in determining MNC subsidiary roles and evolutioBirkinshaw & Hood, 1998; Cantwell &
Mudambi, 2005; Kuemmerle, 1999; Pearce & Paparsietasl999; Pearce, 1999). However, most of
these studies treat the external context quitergipeseeing environmental forces just as a drteer
concentrate R&D where local conditions are mostdcaive to technology creation (Cantwell &
Kosmopoulou, 2001). In other words, most studig¥ide their interest in location issues at a countr
level and neglect firm-location interactions as @&eptial platform for leveraging environmental
effects. In its relationships with local actors ubsidiary is exposed to new knowledge outside the
organization and this knowledge constitutes onh@key inputs for developing and accumulating the
capabilities required for technological and orgati®al innovation (Andersson et al., 2002). For
example, Andersson, Bjorkman, & Forsgren (2005prethat external embeddedness has a positive
impact on the development of products and procdsste MNC. Almeida & Phene (2004) suggest
that a subsidiary’s knowledge linkages with thetramsintry have a positive effect on innovation in
the subsidiaries of the MNC. And Santangelo (2@8jcludes that local linkages creation is greater

when subsidiaries have ‘competence-creating scaijplein the corporate organizational structure.

In sum, the reason why some subsidiaries achietterbenovative performance than others operating

in the same environmental context can be explamyetthe frequency, depth and quality of subsidiary



linkages to local partnerships. Thus, arguably,rodpments in a subsidiary’s R&D role depend upon
effective integration within the local host courgrgnvironment rather than simply on siting actest

in a munificent location (Cantwell, 2009). In othgords, the potential of environmental factors as a
source of competitiveness lies in a subsidiary’araness of how to benefit from the welfare effefts

the country’s science base through a certain degrembeddedness.

2.2. Internal MNC network

It is widely assumed that two of the key interradtbrs associated with subsidiary role development
are subsidiary initiative-taking (Birkinshaw, 199Bjrkinshaw & Hood, 1998; Dérrenbacher &
Gammelgaard, 2006), on the one hand, and paremagyrdeterminism in the allocation of mandates
(Birkinshaw & Hood, 1998; Hood & Taggart, 1999), the other. However, in terms of R&D roles,
the mechanisms driving the evolution are not saightforward: one argument advocates that
subsidiaries with acknowledged advanced R&D marsdatay enjoy higher levels of autonomy and,
hence, lawfully display greater initiative (Birkimsw & Hood, 1998; Birkinshaw et al., 2005; Delany,
2000). Nonetheless, a counter-argument claims,hengrounds of the strategic sensitiveness of
knowledge-related activities, for tighter controbrh headquarters (Ambos & Schlegelmilch, 2007;
Young & Tavares, 2004), which may act as a baitoeR&D role development through initiative-
taking (Ambos, Andersson, & Birkinshaw, 2010). Téesconclusive findings may reflect the
mediating effect of the level of integration withthe MNC network, i.e. the degree of internal
embeddedness. The stronger the linkages that asugduilds with its partners within that network
the greater will be its predisposition to sharevideolge (Michailova & Minbaeva, 2012), which in
turn will influence its subsequent R&D role. Howevavhile not all subsidiaries are equally
predisposed to launching or leveraging knowledgerarother units of the MNC (Gold, Malhotra, &
Segars, 2001), MNC headquarters can strengtheorittsol by creating an organizational setting (i.e.
reshaping the internal MNC network) that is moshdiive to knowledge sharing (Bjorkman,
Barner-Rasmussen, & Li, 2004; Ciabuschi, Martin fitai& Stahl, 2010; Foss & Pedersen, 2004), In
this sense, the assignment of R&D roles, such esttablishment of a centre of excellence, is a
deliberate mechanism available to headquartersntmree knowledge development and sharing
(Adenfelt & Lagerstrom, 2006).

Consequently, as previous studies highlight, thdigoration of the internal network is an important

issue in the development of subsidiary R&D roleghini an MNC. The reason for this is that the

relatively autonomous subsidiaries develop knowdedfjroad and the internal network linkages are
the channel by which such knowledge is made availab the rest of the MNC (Adenfelt &

Lagerstréom, 2006). This in turn influences the riné strategic context for decision making in an



MNC (Garcia-Pont et al., 2009) and, thus, affe@siglons regarding which subsidiaries to invest in

and which to allocate mandates to (Bouquet & Bshiw, 2008).

2.3. Subsidiary double-network embeddedness: inteah and external network

As noted before, subsidiary initiative and paremmpany determinism are more closely related than
hitherto thought. Arguably, they are involved irparpetual bargaining process’ (Andersson et al.,
2007). Subsidiary power in this relationship, as d& its R&D evolution is concerned, can be
associated with the possession of knowledge-relatguhbilities and a favourable host country
environment (Ddrrenbacher & Gammelgaard, 2006). sBlidries strengthen their competitive
position within the corporate group by accumulatioger time the competencies needed for
innovation (Figueiredo, 2011). This is possibleotlgh their entrepreneurial undertakings that tép in
new opportunities in the local environment, i.ebsdiary initiative (Birkinshaw, 1997; Rugman &
Verbeke, 2001) and the acquisition of value-addespurces, especially knowledge, on which the rest
of the MNC can draw (Birkinshaw et al., 2005). Whbese resources are unique and valuable for
other units in the corporate group, a subsidiaryazcupy a central position within the MNC network
(Bouquet & Birkinshaw, 2008) and upgrade its pove#uation vis-a-vis the parent company
(Forsgren, Holm, & Johanson, 2005). For Dérrenbééh€ammelgaard (2006; 2011), a subsidiary’s
influence on the allocation of headquarters’ maesladften depends on ownership of valuable
resources that can be used when bargaining witdduaaters. Luo (2005) emphasises that it is the
quality and rarity of these resources that deteemihe likelihood of the subsidiary gaining corpera
support and parent mandate assignments. The résudn increasing capacity to influence
headquarters’ R&D strategic decision-making in favof the subsidiary’s own interests (Ambos et
al., 2010; Andersson et al., 2007). This is positiassociated with gaining mandates so as toasere

the scope for R&D evolution.

This somewhat circular argument provides importasights regarding the feedback loops between
subsidiary initiative and headquarters determinibrdeed, subsidiaries address their own future by
balancing their own initiatives against requestsmfr headquarters (Garcia-Pont et al., 2009).
Headquarters’ power within internal network relagbips depends on formal authority. The parent
company managers have the recognized legitimaoyganize the activity of the MNC by delegating
business areas and strategic responsibilitiesstalifipersed subsidiaries overseas (Dorrenbacher &
Gammelgaard, 2010), i.e. the allocation of manddtkis formal authority can be exerted through the
use of different planning and control mechanismeluding the distribution of decision-making rights
and the allocation of resources (Ghoshal & BartlEd88), which constitute a major instrument in the

hands of headquarters for changing subsidiary (@gkinshaw & Hood, 1998).



However, in the last decade, the shift towards pspide’ motivations to perform R&D operations
overseas (Criscuolo, Narula, & Verspagen, 2005) s$tasngthened subsidiary autonomy to the
detriment of headquarters control. MNCs have amemsing interest in the exploration of local
knowledge and in accessing expertise complemeniaryhe firm (lvarsson & Jonsson, 2003;
Santangelo, 2012). In such a situation, it is @mslydor headquarters to manage and control knowledg
development because of context specificity andrmédion deficiencies (Ferner, 2000). Hence,
subsidiary autonomy and initiative would appearessary (Young & Tavares, 2004) to absorb
knowledge effectively from the host country envirant. Seen from this perspective, a subsidiary’s
external network can be considered a strategicceoof knowledge and competitive advantage
(Figueiredo, 2011; Uzzi & Lancaster, 2003) that barexchanged with the parent company and sister
subsidiaries (Ambos, Ambos, & Schlegelmilch, 2008)e logic of the arguments presented in these
and other papers (see also Andersson et al., 20€&rsson, 2003; Andersson et al., 2007) implies
that headquarters allocates different R&D mandtdespecific subsidiaries so as to tap knowledge

linked to the host environments of these subsiekari

Nevertheless, changes in a subsidiary’s mandatendepot only on the endowment of the external
environment but also on its potential to embedfitaghe host country environment and to make loca
resources available to other MNC units (Anderssdrogsgren, 2000; Dérrenbacher & Gammelgaard,
2010). Thus, as Figure 1 illustrates, the subsychats as a bridge for knowledge transfer betwken t
host country environment and the international cmafe network, including headquarters and peer
subsidiaries (Forsgren et al., 2005; Giroud & S&athnel, 2009). This means that subsidiaries are
embedded, at one and the same time, in their otemia network, which includes headquarters and
all the other MNC units, and in their external looatwork, which in the case of R&D activities
involve other actors besides customers, suppliedssarvice companies, such as universities, science
centres or regulators and other policy-makershis trespect, Andersson et al. (2005) have shown the
degree of local embeddedness to be an importaitaitod of a subsidiary’s ability to create new
knowledge, while Andersson et al. (2002) have eicgdly demonstrated that high external

embeddedness can be correlated with an assignrneigher technological subsidiary mandates.
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Therefore, it seems reasonable to expect thatsidialy’s R&D role evolves according to changes in
both its degree of external network embeddednesaqgo learn and assimilate knowledge from the
host country environment) and its degree of inbgorate embeddedness (allowing it to transfer its
knowledge to the parent company and other subsdjar By focusing solely on the inter-
organizational network, or only taking the intray@nizational network into account, is to see dralif

of the picture.

3. METHODS

Based on the ideas drawn from the preceding liegateview, we explore the dynamics of internal
and external embeddedness and the evolution indsalysR&D roles. Given the current standing of
the extant theory regarding dual embeddedness, Wereise a case-study approach to build an
inductive model. Thus we analyse the dynamics efR&D roles of four Spanish subsidiaries over
time. Multiple-case studies of this kind, employiingluctive methods, are well suited to the study of
longitudinal change processes (Eisenhardt, 198%toSa& Eisenhardt, 2005). Moreover, this
methodology allows us to conduct a more in-deptiestigation of the processes than would otherwise
be possible if employing other methods (Eisenhat®89; Yin, 1990), since it enables us to
understand the relationships between individuatsuas well as the content of these relationships
(Garcia-Pont et al., 2009).



3.1. Case selection

The four cases analysed in this article were safietom a database of 65 firms built in the framdwo

of a research contract with the regional innovatagency (ACC10) of the Catalan Government
(Spain}. This agency launched several series of surveyargé Spanish companies between 2006
and 2010 aimed at analysing their role in the neglilnnovation system. Our study explores in greate

detail the qualitative research material providgdHhis project.

In choosing the case studies we followed non-priisib criteria to ensure the selection of four
subsidiaries that were of particular interest far study (Eisenhardt & Graebner, 2007; Glaser &
Strauss, 1968). The specific profile sought wasmitdd by six criteria: (1) the firm had to be a
dominantly owned subsidiary, since the literatuddrassing subsidiary roles has tended to focus on
such cases (Birkinshaw & Hood, 1998); (2) it hadperate in an R&D intensive sector, such as the
Chemical and Pharmaceutical Industry, since sudhsimies report a relatively high percentage of
R&D departments in their Spanish subsidiaries, Whidicates their forward-looking potential to
exhibit a range of different R&D roles and theindpestablished tradition in the internationalizatas
research activities (Manolopoulos, 2006); (3) ittN® headquarters had to be located in an EU
country, since membership of a ‘deep’ integratichesne, such as the EU (based on the regional
convergence of economic structures and the edtafist of common institutions and coordinated
policies), has been found to affect subsidiarys@Benito, Grggaard, & Narula, 2003), especiallg at
disaggregated value chain level (Rugman & Verb2k€4; Rugman, Verbeke, & Yuan, 2011); (4) it
had to be located in the same geographical area,ftesenting the same opportunities for becoming
embedded within the local environment (Figueire2@11), in this instance Catalonia, home to the
largest concentration of the chemical industry gag from petrochemicals to biotechnology
industries) in southern Europe and responsiblefpmroximately 50% of Spain’s chemical production
(Arguimbau & Alegret, 2010); (5) it had to possestong track-record of operating in Spain, with
sufficient time to have established and developsebty embedded relationships, given that effective
partnerships require time and attention (Hakangs8nehota, 1995); (6) it had to be a large company
(in terms of the number of workers), since a subsjts size is an indication of its resources (Yami

& Andersson, 2011), and large subsidiaries can makie a considerable range of R&D activities

(from large R&D units to non-existent units).

! The reports were entitled ‘R&D investment by tifel&rgest companies in Catalonia I’ (2007) and ‘R&D
investment by the 50 largest companies in Catalbn{2011). In addition to the four case studiembzed
herein, a total of 65 case studies were reported.



Having applied these six criteria to the 65 firrh&, subsidiaries were found to meet the specified
profile (six operating in the Pharmaceutical indpsind six in the Chemical industry). By examining
various documents (including industry publicationempany reports, newspaper articles, previous
case studies, etc.) we acquired the necessary fieacidjknowledge to narrow them down to just four.
Eventually, we selected four subsidiaries that @aeadigmatic of MNC motives for operating in
Spain, i.e. two represented knowledge-seeking mstand two market-seeking motives. The rationale
was that R&D strategies in competence-creatingidigiies are supply-driven while those in purely
competence-exploiting subsidiaries are demand-dr{@antwell & Mudambi, 2005). Therefore, as
established by the so-called theoretical samptimg selection of cases was made in accordance with
their expected contribution to the theory (Yin, @B9Table 1 provides an overview of the four
companies selected and their basic characterigticguarantee the anonymity of all respondents, the
subsidiary names are withheld and all numbers@araded. In line with the aim of the study, our unit
of analysis is the companies’ activities of teclagital innovation and not the subsidiary itselfice
capability development does not proceed at a unif@te for every activity in the value chain (Kitn e
al., 2011; Rugman et al., 2011), e.g. a subsidiaight play an active role in manufacturing but a

receptive one in R&D.

Table 1. Characteristics of the four subsidiariesqase studies A-D)

Case Home Year of Industry and N° of Strategic
study country entry into activity employees orientation
Spain (2010)
Case A Germany  Early 1970s Chemical: 350 Knowledge-
engineering plastics seeking
Case B Netherlands Late 1970s Chemical/Pharmaeéutic 550 Market-
cosmetics, hygiene and cleaning products seeking
Case C Germany Late 1960s  Chemical/Pharmacewigadchemical 950 Market-
and biotechnology seeking
Case D France Late 1960s Pharmaceutical: 450 Knowledge-
dermocosmetics and medicines seeking

3.2. Data collection and analysis

Data were gathered through face-to-face, semitstred interviews conducted at the subsidiaries in
two rounds. The first round was held in Septemi@862and the second in June 2010. While the case
study data included any relevant events occurniamfthe time of the establishment of the selected
subsidiaries in Spain until 2010, we particuladyusinized the changes that had occurred overaste |
ten-year period (between 2000 and 2010). As itbgageen in table 2, interviews were conducted with
managing directors and top and middle R&D managens, lasted, on average, 90 minutes. The
interviewees were chosen on the basis of thei-tissd experience of the phenomenon being studied

(Wacheux, 1996). The interviews were recorded whengossible and detailed notes were also taken.
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Both records were usually transcribed within 48 rspirsummarised chronologically and the key
segments of the interviews highlighted and cod#(Ss & Corbin, 1998).

Table 2. Interviewees profile (case studies A-D)

Case First interviews round: September 2006 Second inteiews round: June 2010
study
Case A = Managing director
= R&D Coordinator & MDI Process Engineer

Managing director
R&D Coordinator & MDI Process Engineer
Lead Investigator, Defect Elimination

Case B = President President

= Technical Manager Technical Manager
Case C = Managing director Phytosanitary, Dispersions, Styropor

= Phytosanitary, Dispersions, Styropor Laboratory Chief

Laboratory Chief = Phytosanitary, Dispersions, Styropor
Laboratory Technician
= Deputy Manager For Production

Case D = Managing director = R&D Director

= R&D Director = Lead Investigator for medicines

To ensure reliability, we adhered to a researctopad that established the sequence of steps ltonfol
and the topics to cover (Yin, 1990). Specificatlye interview script was designed so as to ascertai
the ‘story’ of the subsidiary’s R&D activities ihe beginning, middle and end phases, identifying an
critical incidents of change in the light of theetinetical framework presented (Flanagan, 1954),
keeping track of all changes in internal and exkenetwork relationships during these incidentsl an
recording how these differed from ‘intervening’ jpeis of (relative) stability (Turner, 2011). Ovéyal
respondents were asked to provide an overviewestisidiary’s technological innovation activities
in Spain from the time of their arrival. Later, pesdents were asked to describe the dynamics
associated with the subsidiary’s linkages includihg quantity, scope, and quality of the network
relationships over time. In seeking to keep an actof past events and to integrate them into a
coherent whole, we used narrative techniques tstoatt the story. The use of narrative analysis has
proved useful in longitudinal field research foraexning processes of organizational change (Miles
& Huberman, 1994; Pentland, 1999), especially thibakinvolve a ‘how’ question, which requires a
‘process theory’ explanation based on a story stohical narrative of the temporal sequence of tsven
that unfold as an organizational change occurs @&Nen & Huber, 1990). This procedure serves to
identify the main outcomes of each period (begignimiddle and end phases) and highlights the
logical connections between factual events (GdPciat et al., 2009). Furthermore, narrative analysis
provides a powerful sense-making tool that helpsréate new meanings through storytelling (Bruner,
1991; Reissner, 2005; 2011; Silverman, 2006). Tdreatives of the key events in the history of each

subsidiary are recorded in the following section.

Specifically, we ascertained the network embeddesihyge by indirect methods of assessment. Thus,

rather than asking interviewees to classify thaiernal and external network relationships direatly
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identified, from their storytelling, the ‘revealedtributes’ of the embeddedness that showed ngt onl
the frequency of the most relevant linkages but &ieir content and quality. This research strategy
proved advantageous for various reasons. Firstyithahls tend to provide less persuasive inputs
through indirect evidence than they do throughdlisvidence (Kantola, Karwowski, & Vanharanta,

2005) and, second, it mitigates the subject biasneonly present in self-definition (Dessler, 2003).

Next, we identified the type of network linkagesséd on the descriptors in Figueiredo’s (2011)

frameworK. Figueiredo (2011) operationalizes degrees of eahbd@ness as sources of subsidiaries’
capabilities according to the intensiveness of Hedge in the linkages. Previous contributions have
tended to categorize embeddedness into an abseahtvepresent/strong relationship. However, if

embeddedness is assumed to develop over timeoulidsie treated as a continuous variable rather
than as a dichotomy (Dacin, Ventresca, & Beal, J98@ueiredo’s (2011) framework overcomes this

drawback and allows progressive levels of knowleidgensive linkages to be graduated. This ranking
of linkage types, in its extremes, is closely redito earlier gradations reported in the literatiiable

3 summarizes the relationship between Figueired@8®11) framework and these degrees of

embeddedness.

Table 3. Framework for assessing the quality of sididiaries’ linkages in dual embededdness

Low DEGREE OF INTERNAL LINKAGES High

Arm’s length Learning for production
Business-type linkages Knowledge acquisition to
based on the sales of goods enhance capabilities to
and services involving no adapt product models and
element of building adopt new production
capability systems

Learning for
intermediate innovation2

Knowledge acquisition to
create or enhance
capabilities to create new
product models and new
production systems

Research and
development

Knowledge acquisition and
sharing based on
collaborative research,
development and design of
new products, processes,

components based on new
technology

Operational embeddednéss
(Garcia-Pont et al., 2009)

Capability embeddedne’s Strategic embeddedness
(Garcia-Pont et al., 2009) (Garcia-Pont et al., 2009)

Low DEGREE OF EXTERNAL LINKAGES High

Minor adaptation,
modification 2

Joint adaptation,

Arm’s length modification Joint research

2 It is important to stress that originally, accoglto the research design, the identification divoek ties had to
carried out based on the descriptors in the "&ildypology of technology-centred inter-organisadidinks'
provided by Ariffin (2000). However, the later apitian of the Figueiredo’s (2011) framework, whiishmore
knowledge centred and fits better to the aims efstiudy, encouraged us to adopt this later modedanl of the
one initially planned. As Figueiredo’s (2011) cifisation was mainly built on the Ariffin's (2000 odel, the
transition from the former to the later risked argnaal cost in terms of losing information, for atential gain in
terms of internal validity.
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Informal and/or one-off Exchange of information Acquisition and sharing Collaborative efforts on
type of interactions based with local organizations for knowledge with  local different types and degrees
on minimum exchange of simple improvements in organizations for basic and of research, development

information process  efficiency or intermediate innovation and design of new products
products without changing activities and processes, and joint
their functionality. problem-solving involving
high degrees of trust and
complexity.
Arm’s-length relationship% Technical embeddednéss
(Andersson et al., 2002) (Andersson et al., 2002)
Arm’s-length tied Embedded tie%
(Uzzi, 1996; Uzzi & (Uzzi, 1996; Uzzi &
Lancaster, 2003) Lancaster, 2003)

Source: Adapted from Figueiredo (2011)
2 These degrees of embeddedness have been redafitedlapted to the present study.
b Examples of alternative subsidiary internal/exaértype linkages existent in the international bess

literature.

In turn, we analysed subsidiary R&D role changesebaon the distinction between competence-
creating and competence-exploiting typologies difstdiary R&D mandates (Cantwell & Mudambi,
2005). Table 4 yields some examples of explicit getences underlying this dichotomy of subsidiary
types.

Table 4. Framework for assessing competence-creafjrand competence-exploiting mandates

Competence-creating subsidiary mandate Competence-exploiting subsidiary mandate
Knowledge/competences of a more novel nature  Knowledge/competences of a more duplicative
relative to the current practices in the MNC: nature relative to the current practices in the NINC
Cutting-edge research (basic research) Product quality improvement, licensing and

Applied research into new product generations assimilating new imported product technology

Development of new products or components Equ_lpme_nt str_etchmg, process adaptation and cost
saving, licensing new technology

Research into new materials and new specifications _ _ )
Assimilation of product design, minor adaptation to

New product design market needs, replication of fixed specifications

Development of prototypes Debugging, balancing, quality control preventive

Major improvements to machinery maintenance, assimilation of process technology

Source: Adapted from Lall (1992) and Cantwell & Munabi (2005)

In constructing the stories of the four case s&jdie have successively iterated between extaotythe

and the data, seeking explanations in existing epto@l frameworks and making comparisons with
similar empirical results (Pettigrew, 1997). Whegrevdoubts concerning interpretation arose,
respondents were contacted again and clarificatwsse sought (Yin, 1990). To further enhance

validity, the interview information was trianguldt¢Eisenhardt, 1989; Yin, 1990) by drawing on the
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company’s own or external secondary sources. Auuitly, since the study relies on several
respondents per R&D unit at different times we @xised and compared the stories and impressions
of the informants (Moschieri, 2011). Finally, tweternal researchers read the cases independently to
form their own judgement and to corroborate thealfimterpretations made from the raw data

(Moschieri, 2011). This procedure ensures the stersty of this indirect method of assessment.

4. ANALYSIS AND RESULTS

In this section, we discuss the four narrativeswvhiich the key events, which emerged as being
relevant in the interviews, are structured and ected into a meaningful whole. By scrutinising #es
narratives, a detailed picture is formed of howeiinal and external embeddedness interact to generat
outcomes in the evolution of the subsidiaries’ R&dle over time. Subsequently, we reconciled these
evolutions with concepts drawn from the literatwed integrated them into the following four

narratives.

4.1. Case A: The ‘increasingly-embedded’ subsidiaryevolving towards a competence-creating
mandate

Situation at outset

The establishment of this subsidiary in Spain snelrly 1970s was a strategic response to a paflicy
import substitution industrialization. Its creatioaflected the desire to supply Spain’s industrial
sectors - at that time in full expansion - witheimbediate chemical products, the importation ofcivhi
was hindered by the prevailing autarchic environmés a result, the Spanish subsidiary barely
undertook any R&D, being primarily concerned wittoguction. It then marketed these products

exclusively in the domestic market.

The MNC’s R&D operations were concentrated in tbend country, and the socio-political situation
of Spain did no more than reaffirm the ethnocensatttude of the head office, fostering the
concentration of the corporation’s R&D activitias the group’s headquarters (Gassmann & von
Zedtwitz, 1999). The Spanish subsidiary acted asexacutor or implementer of the technology
developed in the central laboratories, and maiethanhierarchical relationship of subordinatiothia
face of the assignment of production projects fritve company headquarters. As the managing
director explainedwe were confined to adapt products and processéiset@panish market without
any possibility of developing our own innovatioriBhat is to say, subsidiary played a competence-

exploiting role.
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At the internal level, the information flows betwed&eadquarters and the subsidiary comprised
commands intended to control the subsidiary, ang wietually devoid of any learning component. At
the external level, the subsidiary’s interactionghin the local market were characterised by a
minimal exchange of information and included noneats that might lead to the building of
technological capabilities. Thus, in this beginnpiase, the subsidiary maintained ‘arm’s-lengtpety

linkages in both its internal and external knowledgtworks.

Evolution in R&D activity

In the nineties, as the Spanish market became impr@rtant and as a result of the MNC committing
itself to the production of engineering plasticsnfare sophisticated product with lower volumes of
production and greater added value obtained froenttAnsformation of more widely consumed
commodity plastics), the Spanish subsidiary unadrtas first innovative activities, specifically
involving this new product. In managing directomgrds, the rationalization of international
production enabled the site of Catalonia to spézegabnd begin to develop their own technological
know-how in engineering plasticshis facilitated technology transfer from the tig@aarters in order
to serve more competitively a national market thas becoming increasingly more attractive (Beise,
2004; Howells, 1990; Kuemmerle, 1999).

A crisis in one of the MNC'’s business units in 2082arked a turning point in the company’s R&D
strategy. In the first stage, between 2002 and 2@®0d central laboratories in Germany were
restructured and an externalization process wéated within the same country. In a second stage,
the years after 2005, an off-shoring of its R&Diaties was begun based on the principle of loaatin
laboratories close to the company’s centres of ymtion around the world. This process culminated
in 2008 with a network of laboratories managed fribb@ headquarters in Germany, but based on a
policy of competing centres. At the MNC level, thigant the end of the ethnocentric attitude of the
managers at headquarters and the introduction meehanism for the competitive assignment of
resources internally. Thus, the location of R&Divdties shifted in responds to strictly to the eria

of the technology supply of the various sites.

As a result, the subsidiary’s technological stratstgered a different course in three senses; first
took initiatives to improve learning and innovatittmough ‘scouting’ and the development of close
ties with Spain’s leading R&D centres. The intradtitut of an internally competitive mechanism for
the distribution of responsibilities allowed theaBjsh subsidiary to develop an awareness of its own
R&D capacities vis-a-vis those of the other sulasids, and this forced it to seek out the knowledge
and learning needed to develop its capabilitieshen local environment. To do this it established
increasingly stronger ties of collaboration withcdb agents, thus forging ‘joint-research’ type

linkages. Before 2002 the relationships with local univeestiand research centres was trivial,
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limited only to isolated cooperation agreementsyleer, at the moment these collaborations have
become a key factor to attract new R&D investmentotr site’, stated R&D coordinator.
Consequently, in the terms employed by Figueirétfii 1), the subsidiary conscientiously increased

its external embeddedness as part of its ‘strategget-seeking strategies’.

Second, the subsidiary’s strategy shifted as igsbto provide useful competences and knowledge
assets to the rest of the units in the firm: itategy was based on creating, over time, a ‘rebesnd
development’ type linkage, which involved the shgrof knowledge with the MNC as a whole. In
other words, the subsidiary exploited the inteteahnological asset interdependencies through such
means as the accumulation of proprietary knowleddeus, the subsidiary managed its internal
embeddedness by means of exerting influence oeealtbcation of resources and mandates (Garcia-
Pont et al., 2009).

Finally, the subsidiary sought to defend itselftla¢ parent office and obtain the recognition of
headquarters, this recognition being essentiahtoease its influence and occupy a central position
within the corporate network through initiative-tads (Ambos et al., 2010). The subsidiary wilfully
utilized its critical linkages with key externaltacs that the other corporate units could not oty
access (Dorrenbacher & Gammelgaard, 2010) as adwgge of its bargaining strength (Andersson et
al., 2007) in the mandate assignment processdactnto convince headquarters to locate its basic
R&D activities in the country, the R&D coordinatdrew on three main argumentthe talent of the
country’s team of scientists, the excellence ofldlcal research centres with which we collaborate

and the backing of the host government in the fafrsubsidies and financing for R&D".

In this strategic shift, the then R&D coordinatteyeed a leading role. The senior manager’s effiorts
promoting boundary-spanning interaction with exaémntities (Geletkanycz & Hambrick, 1997), as
well as his background characteristics (Hambrickl&son, 1984), were influential in the subsidiary’s
strategic choices and performance. First, his enwiiental scanning practices can be related to the
subsidiary’s differential means of competing (Haitkr 1982). In this instance, joint research with
advanced R&D centres and universities was postilaleks to the fact that the R&D coordinator had
more than five years’ experience as a researchirese institutions, a PhD in chemistry and a long
track record teaching on several university trajrmograms. As himself retelldly past experience
makes me more proactive to collaborate with unitiessand research institutions and provided me
with an overview of the best specialist in eachdfieMoreover, the manager's German-Spanish
origins meant he was able to share the valuesthfthe MNC’s headquarters and those of the local
environment, which facilitated knowledge transfethim the internal network (Sekiguchi, Bebenroth,
& Li, 2011) and provided additional bargaining pawethe internally competitive mandate allocation

processes. Thus, in line with the upper-echelomspeetive (Hambrick & Mason, 1984; Hambrick,
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2007), this executive’s profile greatly influenceee interpretation of the situation and the choices

made and, in turn, affected the evolution in thesgdiary’s R&D roles.

Table 5. Evolution in the subsidiary’s linkagesiuml embeddedness

Situation at outset Evolution Current situation
Before 2000 2000-2010 2010
Internal type Arm’s length Increase Research and
embeddedess Development
External type Arm’s length Increase Joint research

embeddedness

Current situation

Since 2010, the Spanish subsidiary has been otfee @fiost competitive in the corporation in terms of
applied research and technological developmentieappb the production of engineering plastics.
Thanks to the results of its applied research,esehl jointly with external scientific institutioms the
local environment, the Spanish subsidiary currestipplies innovations to the entire corporation.
Hence, building strong linkages of trust with ttesthcountry’s actors has been vital for developing
critical resources and knowledge assets for therathits in the organization (Andersson et al.,1200
Andersson et al., 2002; Dorrenbacher & Gammelgadtl)). Thanks to this work the subsidiary has
finally been granted recognition in the form of@anpetence-creating mandate. However, the group’s
basic research continues to be conducted essgrtialberman centres, complemented by a small
number of centres in other countries including the, Japan and, prudently now, in China. The
inclusion of the first two countries responds te tbgic of the triadization of technology (Archibugy
lammarino, 2002; Meyer-Krahmer & Reger, 1999), whihat of China responds to the need to
integrate emerging economies onto the world map&id (Edler, 2008; Thursby & Thursby, 2006).

In the long term, the management of the Spanistsidialby has a clear goal: to ensure that
headquarters recognizes the superior capabiligesldped in its research of engineering plastick an
consequently, to be given the opportunity to opdmasic research centre in Spain. The managing
director of the Spanish subsidiary is well awa tto survive we need to attract more R&D activity’
and to do so,we need to seduce our parent offi@ds the R&D coordinator. That is, gaining
headquarters attention through internal linkagesu@@et and Birkinshaw, 2008). Moreover, the
Spanish subsidiary has a deeply rooted culturensEpreneurship and it has always extended itself
beyond headquarters’ mandates. The evidence peeskate is very much in keeping with the upper
echelons theory, which establishes that executivakies and personalities greatly influence their
interpretations and affect their strategic choi¢ésmbrick & Mason, 1984; Hambrick, 2007), and also
with most studies that offer empirical support the positive relationships established between
initiative-taking and external embeddedness (swegxample, Birkinshaw et al., 2005; Gammelgaard
et al., 2012; Young & Tavares, 2004).
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Thus, the fact that this Spanish subsidiary hasrtdke initiative to exploit external networks and

enhance its potential for using and generating keowledge, as well as, to ensure the dissemination
of technological capabilities back to the parenhpany, so as to manipulate dependencies and exert
influence over the allocation of mandates, has ledathe subsidiary to evolve towards a competence-

creating mandate.

Hence:
Proposition 1: The more a subsidiary increasesitternal and internal network embeddedness,| the

greater is its likelihood of evolving towards a quetence-creating mandate.

4.2. Case B: The ‘decreasingly-embedded’ subsidiargxperiencing a mandate-depletion process

Situation at outset

When this subsidiary was created in Catalonia m [dte 70s, it had its own R&D department,
dedicated primarily to developing products for 8ganish market. The subsidiary supplied the local
market with a highly diverse consumer product racgeprising all kinds of soaps and detergents,
toiletries and cosmetics, as well as food prodties shared a common technology base with its other
products (for example, margarines). The missionttd R&D department was to oversee the
production and marketing activities of the subsidie the foreign country and to launch new and
differentiated products on the local market. As pinesident of the Spanish subsidiary sark had
total freedom to decide which products manufactmd commercialize providing that we had good
financial results. In keeping with this multi-domestic strategy, faicy of the parent company was
to reproduce the value chain in the various subsas with the aim of ensuring a rapid and effectiv
response to the characteristics of local demandtarahy changes in it. As such, the creation of a
competence-exploiting R&D unit was a response ® dlftractiveness of the market and to the
exploitation of a technological advantage createthé country, (a process of internationalisatiuat t

is supported by Kuemmerle, 1999; Patel & PavitQlt9Patel, 1995, among others). It implied the
need to maintain contacts, on the one hand, witbrnal agents so as to produce the models
transferred from headquarters (‘learning for prdigun type linkages) and, on the other, with extdrn
agents so as to carry out minor adaptations tol lotarket requirements (‘minor adaptation,

modification’ type linkages).
Evolution in R&D activity

In the year 2000, the strategy of the parent compagarding the group’s R&D activities acquired a
decidedly global outlook. In the words of the pdesit of the Spanish subsidiart‘the start of the
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year 2000, the company began, under its currenwgroplan and a project of unification, to
implement a global restructuring process aimedestucing the multiplicity of trade and firm names.
This was followed by a rationalization at the imtational level of all departmenitsThe globalization

of R&D activities resulted in the elimination ofgtlR&D departments of its subsidiaries, includingtth

in Spain, and the creation of Regional Developn@smtres and Global Development Centres, which
when they coincided in the same centre, were gienname of Centres of Excellence. These
contribute to the corporations overall processnobivation and their outcomes generate applications
for different countries. The search for scale ecaies (De Meyer, 1993; Pearce & Papanastassiou,
1999), combined with historical motives (Granstrakthkdnson, & Sjolandera, 1993) led to the
concentration of its R&D activities in just a fewntres, some of excellence, located in the MNC's
country of origin (the Netherlands) and a numberotiiers that the company incorporated by
acquisition (located mainly in Germany). The spkzagion of the centres of excellence was by
technology rather than by product categories, 90 asaximize synergies and technical economies of
scale. Thus, very different products, such as faffis and hygiene products, might be the
responsibility of the same R&D unit in the MNClifgty have the same base technology.

This centralization process of the R&D activitiegant the Spanish subsidiary lost its ties withrést

of the corporate units. In the words of the techhimanager: If all decisions are taken at parent
office, you do not need anything from anyone elge rbanagers at headquartérsThus, the
subsidiary’s ties with the group were limited tovits of information to headquarters that were
terminated as soon as the necessary specificdtortee adaptation of a product to the local market
were given. The headquarters became the interlo@itthe subsidiary with the other units in the
group as far as R&D were concerne@ihé subsidiary might have an idea, but its devetognis
undertaken in a centre of excellence for the globatket and always at the request of headquarters,
never at that of the subsidiaryrurthermore, in the new global strategy thetiatacy to have a voice

in the wider corporate group came to be conditidmgthe unit’s financial turnover, and in this case
‘a 5% share of the European turnover did not gragtyvstrong powers of negotiatiornThus, the
subsidiary’s internal embeddedness became chaestidyy the so-called ‘arm’s-length’ relationship,
that is, by business-type linkages based on sdl@soducts and services involving no element of

building capability (Figueiredo, 2011).

As regards the subsidiary’s external embeddedebasiess network studies have shown that giving
a subsidiary little leeway can lead to a low legélexternal interaction (Birkinshaw et al., 2005;
Gammelgaard et al., 2012; Young & Tavares, 2004js Ts precisely what has happened to this
subsidiary. It pays little attention to the potahtf its domestic environment in terms of R&D, &@n

any initiatives it seeks to take in this activitythe value chain are nearly always vetoed. Acogrth
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the subsidiary’s presidentt is difficult to be innovative when all initiatg are essentially global
Therefore, the limited role of the subsidiary agarels R&D and the lack of initiatives to improvésth
situation in the past, largely condition the snubree of interaction with the local environment in
this area (resulting in ‘arm’s-length’ type linkajeThe result is that the limited involvement loé t
subsidiary with its local scientific environmentshiahibited the effects of technological dynamism i
the local setting, preventing the absorption ofemdl knowledge and the development of
competences in the subsidiary itself (Frost, 20Bi$hort, the subsidiary has clearly evolved talsar

an ‘arms-length’ external linkage according to leigedo’s (2011) classification.

Table 6. Evolution in the subsidiary’s linkagesdinal embeddedness

Situation at outset Evolution Current situation
Before 2000 2000-2010 2010
Internal type Learning for production Decrease Arm’s length
embeddedness
External type Minor adaptation, Decrease Arm’s length
embeddedness modification

Current situation

Since 2010, the role of the Spanish subsidiarylegs reduced to sales operations (the distribution
and promotion of products) and trade marketing ggméation and packaging). The role of the
subsidiary as regards R&D is limited, on the onadhao the adaptation of products to the local
market by identifying tastes and preferences, btitmplementing these adaptations, and on the other
to the observation and monitoring of its closesnpetitors in order to report back to headquarters.
Those individuals linked to innovation activitiee anow referred to as ‘Support Teams’ and they are
dedicated to providing local support on technissluies of product adaptation that are completed in
other units of the MNC. The innovative processasdal on what the MNC calls ‘baskets of global
innovation’, from which the Spanish subsidiary cke®the products they wish to launch in the local
market. Having selected a product, they choose rkatiag and communication campaign designed
globally which they believe to be best suited te tpanish market and they give the necessary
specifications for product adaptation (preferent@sal legislation, etc.), which is always carrieat

in the centres of excellence in other countriescodding to the president of the Spanish subsidiary,
‘Our previous freedom has been drastically cut mdy @t the innovation activity but also in other
value chain activities. As a result we have cleddgt voice and power within the international

corporation... but there is nothing to do againstiglization.

Consequently, the underdeveloped nature of theidiabgs network exchange with both its parent
company and partnerships in its local environmeas friggered the gradual depletion of the
subsidiary’'s R&D role, and led eventually to thengbete removal of this activity from the value

chain; in other words, it has resulted in manda&glaetion. Here, the subsidiary lost its mandata as
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consequence of a global rationalization programaircontext,ceteris paribus in which other
subsidiaries with higher levels of embeddedness lh@en able to acquire and share knowledge more

effectively.

Hence:
Proposition 2: The more a subsidiary’s external antkérnal network embeddedness decreases, the

greater is its likelihood of evolving towards mateldepletion.

4.3. Case C: The ‘prevailing-internally embedded’ gbsidiary, evolving towards a competence-
exploiting mandate

Situation at outset

Since the creation of the subsidiary, in the 12860k, decisions regarding R&D have been highly
centralized in company headquarters and concedtiatéhe company’s large international research
centres. Specifically, the core of these activitiesoncentrated in two points: in the home counfry
the parent company, Germany, where the focus iergroup’s traditional research areas, namely
basic chemistry, chemical engineering and plastic materials; and, in the United States, where the
laboratories undertake research in areas whereoin@etitive advantages of the country can be best
exploited (thanks to the availability of its tectati infrastructure and qualified staff). This i® tbase

of agrochemistry, pharmaceutical research and ¢hot@ogy. The search for scale (De Meyer, 1993;
Pearce & Papanastassiou, 1999) and agglomeratmmoedes (Cantwell & Janne, 1999), and the
ethnocentric attitude of headquarters (GassmanorgAedtwitz, 1999) account for this policy of the
concentration of R&D activities in a small numbércentres (in Germany and in the US), the main
one being the MNC's home country. In the words b& tmanaging director,our German
headquarters did not expect any valuable contrdoutilerived from a Spanish subsidiary. They only
thought of Spain as a country with low wages tlegdresented an important opportunity market to

cover’

In this context, the site in Catalonia was clagsenh the outset as a production centre. The mandate
assigned to the Spanish subsidiary, in common thih assigned to the company’s other plants in
other countries, was to contribute to the globainigation of operations through low-cost produatio
and the minimization of delivery times to the lonadrket. Thus, in the field of R&D, the site in 8pa
only applied the knowledge transferred from then@er headquarters to its local factory, and the only
interaction it enjoyed with rest of the group wagselation to the sale of goods and services. &f,su
the subsidiary’s interactions with the internal amigzational network were based on ‘arm’s-length’
type linkages. In turn, the degree of company edimition resulted in a substantial distance betwee

the Spanish subsidiary and its local market, regplh weak knowledge ties with local organizations
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In short, the subsidiary maintained ‘minor adaptatimodification’ type linkages with the external

organizational network.

Evolution in R&D activity

The great diversification undergone by the chemimdlistry, and the restructuring of the organisatio
initiated by the MNC group in the nineties into im&ss units and by regions, intensified competition
between the subsidiaries as they sought to attraghanufacturing of new products to their respecti
industrial sites. This competition was seen by 8manish subsidiary to place it at a marked
disadvantage vis-a-vis its other sister subsidideated in countries with lower labour and materi
costs. Hence, to gain an advantage in the produdtictor, the subsidiary chose to carry out
technology development activities applied to chaingroduction or what those responsible for R&D
within the subsidiary calledapplied research to productionThese were the only innovation
activities that the headquarters allowed them tdertiake. As the managing director sajatoviding
more cost competitiveness and more value addedimufacturing was the only way to survive within
the MNC'. The subsidiary’s strategy which was designed tbknit to become a key player at the
production level was based upon three pillarst,ftree subsidiary fostered internal knowledge ti@ns
channels among the company’s plants, in partiouldr the laboratories operating in other units, so
that they might access any useful corporate knayde help them in the internal manufacturing
competition. Second, the subsidiary combined trewkedge transferred from headquarters and from
the other units in the group with its own knowledgeorder to improve production. Third, the
subsidiary’s production managers were encouragduatgain internally within the MNC to obtain
projects and products. Thus, here, to use the tenmgloyed by Garcia-Pont et al. (2009), the
subsidiary changed its limitations by developingtrategy based on its internal embeddedness. This
process led the subsidiary to develop ‘learning pooduction’ type linkages over time. As a
consequence, the level of capabilities developethéyocal subsidiary consisted mainly in changes t
its process technology and enhanced efficiencydaséts experience from conducting existing tasks.
Indeed, some efficiencies developed at this site have b&ported successfully to the rest of the
MNC, stress the deputy manager for production. Howea® Yamin & Andersson (2011) point out,
increased internal embeddedness promotes the geveld of existing areas of competence within the
MNC.

By contrast, the subsidiary’s external embeddedwesscharacterized by informal or one-off types of
interaction based on the minimum exchange of infdion (Figueiredo, 2011), that is to say, by the
‘arm’s-length’ relationships. Over time, the lewdlcentralization of R&D decision-making has been
progressively increased thus reducing the freedbtheoSpanish subsidiary to act in this area, & th
point that when the MNC needs to establish contadts a Spanish university, institute or research

centre it does so directly from Germany and the subsid@ays no part in the procésaccording to
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the subsidiary’s management. The support from the government in the form of incentives and
funding for R&D, allows the subsidiary to justifye legitimise the resources it dedicates to process
innovation before company headquarters, even ththuglhatter does not consider the exploitation of
this link for attracting greater mandates to tharsgh site a priority. Therefore, its efforts tovel®p
competence through internal embeddedness have mimael the subsidiary’'s efforts to develop
competence in externally embedded networks. Thierlatdvidence is in line with Yamin &
Andersson’s (2011) findings.

Table 7. Evolution in the subsidiary’s linkagesdural embeddedness

Situation at outset Evolution Current situation
Before 2000 2000-2010 2010
Internal type Arm’s length Increase Learning for
embeddedness production
External type Minor adaptation, Decrease Arm’s length
embeddedness modification

Current situation

Since 2010, the subsidiary has gained a high répntacross the MNC, based upon its manufacturing
excellence in plastic raw materials and agrochemm@nufacturing, both of which are now carried
out exclusively at the Spanish site for the whaleug. The frequent and intense interactions wih it
internal counterparts have allowed the subsidiasth to acquire and show off its competences
developed in the innovation processes (optimisatidayout designs, leading production technology,
self-developing equipment, etc.), since these itietivhelp it conduct its tasks in the productioasa
(an activity for which its legitimacy is now fullsecognised) in its struggle to attract new products
the words of the laboratory chieflthough the subsidiary has never been given thgorpnity to
develop its R&D capabilities, not to mention theumte to open a research centre so that it might be
designated as a production centre, the subsidiaay managed to introduce process innovations
adding that many of the group’s other units aroth world do not even undertake this process
development activity However, focusing on internal network linkages bHswed the subsidiary to
tailor the current practices of other MNC units @ndtrim back on its efforts to develop external

network relationships, and thus, develop new kndgéefor the entire MNC.

Consequently, this third case study reveals thatobysing only on internal knowledge embedded
relationships a subsidiary may be able to enhatscexisting competences within the MNC and to
develop knowledge of a more ‘replicative naturehisT means that the efforts to enhance its
capabilities, independent of its relations with émvironment, have allowed the Spanish subsidiary t

have its competence-exploiting mandate be recogmighin the MNC group.
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Hence:
Proposition 3: The more a subsidiary increasesntsrnal network embeddedness to the detriment of

its external network embeddedness, the greatds iskelihood of evolving towards a competence-

exploiting mandate.

4.4. Case D: The ‘prevailing-externally embedded’ ubsidiary, evolving towards an isolated
mandate

Situation at outset

The first ventures mounted by the French MNC iniSmiate back to the late 1960s, at a time of
considerable industrial protectionism and the strggyulation of the chemical and pharmaceutical
sectors by government authorities. To protect dtimdsms, direct imports were prohibited and
foreign companies were required to buy and manufaataw materials in Spain. In this context, in
order for the French MNC to enter the Spanish ntatkhgurchased an autochthonous laboratory that
was operating in Barcelona. Thanks to this tramsacthe company could introduce its activities in

Spain.

The strict regulations imposed by the health autiesrat that time, meant all products had to be
adapted to the prevailing legislation in Spain.sThias the role of the Spanish subsidiary, which
focused its efforts on developing process and, mauah lesser extent, product innovations based on
the knowledge transferred from headquarters. Siavgighurely replicated fixed specifications and
designs extant in the MNC, performing a competengaeiting mandate. Therefore, the set of
technological knowledge relations between the slidngi and the headquarters were mainly
concerned with manufacturing issues, i.e. they taaiad ‘learning for production’ type linkages,
while interaction with local agents was very mucksexondary concern, maintaining with them
transactions solely based on economic considemtigithout any exchange of information other than
that of prices, i.e. ‘arm’s length’ type-linkagéss the managing director saict that momentve had

to make so much effort to assimilate and adaptgsses and products from the parent company that

we even could not think about the possibility ofedi@ping our own innovation'.

Evolution in R&D activity

A change in government policies supporting indastievelopment had considerable repercussions on
the situation and on the R&D strategies of the EmelINC in Spain. Between the eighties and the
nineties, the ‘Development of Pharmaceutical Rese®lan’ was implemented, also known as the
FARMA Plan. The plan sought to stimulate the sector riyeasing expenditure in R&D in the
pharmaceutical industry and was structured in tetages: (1) 1986-1990; (IlI) 1991-1993; (11l) 1994-
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1996. The subsidiary was incorporated into the sg¢stage of the plan (1991-1993), which meant the

designation of resources from headquarters foctbation of its own R&D centre.

As the director of R&D explainedAt first, the company joined this plan to lend stgpport to the
subsidiary and to boost its growth in the Spanisirket, but then, over time, the centre acquired a
certain maturity and experience, accumulating kmalge that gradually led to the dominance of a
particular technology and the subsidiary becameratsgic centre for the MNCIn other words, the
allocation of resources from headquarters to ekihei advantages offered by the FARMA plan gave
the subsidiary the opportunity to develop new Ré&dpabilities. This course of events fits within the

framework provided by the organizational learniaggaligm (De Meyer, 1992; Zander, 1997).

For the French MNC, the country’s access-relatenivk@dge resources have had, from the outset, a
major influence on the decision to locate and nad@inin advanced R&D centre at its Spanish site.
Because of the complexity of the technology useth@ subsidiary’s R&D activities, it focuses on
applied research and resorts to external ties Her use of certain pieces of equipment and for
conducting the final stages of clinical developmérttis requires a need for collaboration with local
research institutions’ pointed the lead investigator for medicines. Reminore, the scientific
dynamism of the local business environment, medsime the presence of large chemical and
pharmaceutical corporations undertaking preclinaadl clinical research with which the Spanish
subsidiary cooperates to optimize its product neseaycle, has been vital to the development of new
R&D capabilities;'keeping in touch with local cutting-edge sciewtifihstitutions have become the
cornerstone of our developmenginmphasised the director of R&D. The subsidiary’sitglio embed
itself in the local technical milieu and to develgpint research’ type linkages with external
counterparts has become of paramount importantmsiaring its further development. In such cases,
the subsidiary’s knowledge-sharing network is lkiel have its geographical locus in the host cquntr
environment (Frost, 2001). This is in line with Aandson et al.’s (2007) ‘paradoxical effect of emédr
embeddedness’: a high degree of external embedsiediemotes a subsidiary that is largely involved
in long-term local linkages, with the possible feshat issues external to the MNC are prioritised,

rather than investing time and resources on mainigirelationships within the MNC.

The context specificity of the knowledge createdthtat subsidiary level raised a high barrier to
knowledge transfer (Andersson et al., 2002), whech as far as its research activities were comckrn

to a reduction in the subsidiary’s relationshipghwhe rest of the corporate units, resulting im's
length’ type linkages. This downward trend in in@rembeddedness was stimulated, according to the
director of R&D, by thelaissez fairéattitude that the management at headquarterstedopgarding

the subsidiary’s R&D activities. This was an oppaity that the subsidiary took advantage of to

accumulate experience, scientific knowledge antndisve capabilities in the domain of a specific
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technology outside the company’s core businesss,Tie subsidiary became a specialist in the field
of new drug delivery system$As we were the only multinational unit that ownleel know how about
NDDS [new drug delivery systemsind this line of research was a hope of future tfe parent
company, we were free to make our own decisiostated the lead investigator for medicines.
However, this degree of specificity made this sdibsy a kind of outlier (Andersson et al., 2007),
because it creates technologies that are difftcuthpply in other corporate units (Asakawa, 2001).
According to Frost (2001), in extreme cases sucthias where the subsidiary is the only competent
centre for a particular technology, there may efést ties with the corporate counterparts, thus

triggering the subsidiary to evolve towards andsed mandate.

Table 8. Evolution in the subsidiary’s linkagesdiural embeddedness

Situation at outset Evolution Current situation
Before 2000 2000-2010 2010
Internal type Learning for production Decrease Arm’s length
embeddedness
External type Arm’s length Increase Joint research
embeddedness

Current situation

In 2010 the Spanish subsidiary was the largestargtoup and the only one with its own R&D centre
outside the MNC’s home countryThe Spanish subsidiary is the only exception topbkcy of
concentration of R&D in the (French) hexagonoted the R&D director of the subsidiary. The
continuous reinforcing of the external embeddedibgsthe subsidiary in order to create its own new
competences at the expense of transferring theothir units, has turned it into the only competent
centre within the firm for a particular technologyew drug delivery systems, even though, it has led
to its isolation from the organization of whichista part. This process corresponds to that oSthe

called mandate isolation.

Hence:
Proposition 4: The more a subsidiary increaseseitgernal network embeddedness to the detriment
of its internal network embeddedness, the greaterits likelihood of evolving towards |a

geographically isolated mandate.

5. DISCUSSION AND THEORETICAL DEVELOPMENT

Based on the preceding case analyses, it becoewstisht dual embedding allows subsidiaries to gain
access to knowledge from different sources and thereverse these knowledge flows with their
internal and external counterparts (Tallman & Cha2@l1). Therefore, changes in the quality of the

linkages developed by a subsidiary can lead teewdiffces in the level of absorption, creation and

26



sharing of knowledge and, thereby, to possible geann their level of competences and their
contributory R&D roles. As a result of changeshie tlegree of knowledge embeddedness (increasing
or decreasing) within subsidiary networks (interoakxternal), four patterns of R&D role evolution
can be identified: (1) Gaining an R&D competenceating mandate, (2) Risk of R&D mandate
depletion, (3) Gaining an R&D competence-exploitmgndate, and (4) Risk of geographical R&D
mandate isolation. Figure 2 presents the genesaidwork derived from these interactions between

the different degrees of internal and external Kedge embeddedness.

Figure 2: Subsidiary R&D role development from a daible-network perspective

External network

Decreasing Increasing
embeddedness embeddedness
Increasin Gaining an R&D Gaining an R&D
9 competence-exploiting competence-creating
embeddedness
mandate mandate
Internal
network

Risk of geographical
R&D mandate
isolation

Decreasing | Risk of R&D mandate
embeddedness depletion

Specifically, we find that the evolution towards@mpetence-creating mandate is a response to the
simultaneous growth in knowledge embeddednesseirdtal environment and within the corporate
network; otherwise, when the rise in either intterabeddedness or external embeddedness prevails,
a subsidiary may gravitate, respectively, towardmmpetence-exploiting mandate or a situation of
geographical isolation in terms of mandate assigninigy contrast, when there is a fall in the degree
of both internal and external embeddedness, theidiaby faces the risk of depletion in its R&D

mandate.

These results allow us to advance in the geneealrétical development of the field and to complete
previous explanations as to how external embeddsdmeght affect subsidiary R&D activities. It has
been stressed that a subsidiary’s external embeddsds a good predictor of the role that subsidiar
might play within the overall MNC network (Garciaift et al., 2009), particularly with regard to the
level of its contribution to the technological asttategic renewal of the MNC group (see, for
example, Andersson & Forsgren, 1996; Andersson &sdien, 2000; Andersson et al., 2002;
Andersson et al., 2005; Forsgren et al., 2005;tF2@91; Ghoshal & Bartlett, 1990; Nell et al., P01
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Schmid & Schurig, 2003). However, these studiesaarémes incomplete, as they do not offer an
integrated explanation of how a subsidiary’s exéralationships impact on the evolution of its R&D
roles. While some authors report that externallypetded subsidiaries provide access to a variety of
competencies and, thus, perform an advanced R&®(Aahdersson & Forsgren, 2000; Andersson et
al., 2001; Andersson et al., 2002; Frost et al0220others suggest that external embeddedness migh
drive a wedge between the subsidiary and its MG, thereby disrupt its contribution to the MNC as
a whole (Andersson et al., 2007; Mudambi & Navag@)4), resulting in what Jarillo & Martinez
(1990) labelled as an autonomous strategic rolettier subsidiary. Although, since Bartlett &
Ghoshal's (1989) pioneering work, the existenceaofinternal MNC network of subsidiaries has
implicitly been assumed, internal embeddednessibialseen thoroughly examined in R&D subsidiary
role research. Thus, it is our belief that the emhoof internal embeddedness may represent the
‘missing link’ between studies of external embedues$ (Andersson & Forsgren, 1996; Andersson &
Forsgren, 2000; Andersson et al., 2002; Anderssal.,e2005; Forsgren et al., 2005; Frost, 2001;
Ghoshal & Bartlett, 1990; Nell et al., 2010; Schr&iéchurig, 2003) and knowledge-based notions of
a subsidiary’s contribution to the competitive attege of the MNC (Frost, 2001; Ghoshal & Bartlett,
1990; Rugman & Verbeke, 2001). Thus, this artidatdbutes to network theory by analysing dual
embeddedness and its implications for the evolubibtine R&D role of subsidiaries, concluding that
internal embeddedness can explain the differencéle effects of external embeddedness on R&D

roles.

6. CONCLUSIONS

The main contribution of this paper has been toeligyya model that illustrates how internal and
external network embeddedness interact to gengpatgfic outcomes in the evolution of subsidiaries’
R&D roles. The dynamic approach adopted is paditylappropriate given that internal and external
embeddedness evolve in a path-dependent proceksi(@Glohria, & Zaheer, 2000), thus resulting in
an idiosyncratic pattern of development in the Ré&dles that each subsidiary adopts. Indeed, most
network studies conducted to date lack this dynapw@cspective (Rugman & Verbeke, 2001).
Furthermore, we have assessed the quality and ofgiegkages in terms of their knowledge intensity.
This approach sheds fresh light on our understgnoiimetwork embeddedness, answering the call in
the literature for more attention to be dedicatedexamining the scope and quality of network
relationships (Giroud & Scott-Kennel, 2009).

These findings are useful in furthering our underding of how best to manage and frame the
dynamics of the dual-embeddedness of subsidiaR&® roles, and their subsequent contribution to
MNCs’ competitive advantage. Hence, this study fism@anagerial relevance to both subsidiary

managers and MNC headquarters. For subsidiary reasidge model highlights an important strategy

28



by which they can purposely set about upgrading R&D role within the MNC. Although most of
the network literature associates the developméeixternal embeddedness with the genesis of the
evolution in a subsidiary’s R&D role, managers dtl@lso seek to develop internal embeddedness so
as to exploit dependencies and influence the assighof mandates. In short, a subsidiary can shape
its own evolution by enhancing both its internad axxternal knowledge embeddedness. For MNC
headquarters, if internal and external embeddedaesgproperly managed, these network linkages
facilitate their task of seeking advantages oritjmpin the global spread of the firm. Managing
embeddedness allows headquarters to exploit itstiegi assets more effectively within the
multinational (an asset-exploiting strategy), amdtap into new market opportunities and new
technology (an asset-seeking strategy). If we shédtfocus from the perspective of headquarters to
that of the subsidiary, these strategies have obvigarallels with the subsidiary’s competence-
exploiting and competence-creating roles as depidte our dynamic model. In short, MNC
headquarters can promote different sources of leayd by devising strategies aimed at embedding

or disembedding their subsidiaries in the intearal external corporate networks.

Several limitations of this study should be notéidst, in this article, we have developed theogdiyc
grounded predictions regarding the effects of ckang the interactions between internal and externa
network embeddedness on a subsidiary’s R&D rolesvd¥er, we do not fully explore the optimal
balance between the development of external amniat embeddedness, nor do we examine the
consequences of over-embeddedness (Nell & Andersz@t?) or of network redundancy (Nell,
Ambos, & Schlegelmilch, 2011). Future research metx analyse in greater depth the specific

nuances of dual embeddedness.

Second, the present study has focused on four dabies located in Spain with a carefully
determined profile. As such, the context of thisdgtis quite specific and the explanatory power of
our findings may be limited to this particular ctynindustry, or type of company, and even mave, t
the fact that the research has been conductetbackward-moving economy’. Since 2008 Spain has
seen a sharp fall in its GDP growth rate. Furtheanmost of the research to date has been devmted t
analysing either subsidiaries in developed econemiemore recently, those in developing countries.
Hence, an analysis conducted in a situation of @xdndownturn may well be of relevance. Evidence
from similar economies would enable us to devise patterns for international involvement in the
current complex economic situation. Future reseaedds to undertake quantitative studies with a
broader sample and a more heterogeneous techrallggiting. This would allow us to strengthen the

inductively obtained model described here.

Third, this study has paid only limited attentiom the impact that senior executives and top

management teams can have in shaping the relatsnsh the subsidiary inside and outside the
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MNC. Yet, our findings in relation to the ‘increagly-embedded’ subsidiary (case A) suggest that
senior managers operate in a social context ttatissprganizational boundaries, and that the type of
linkages developed by a subsidiary is dependenin upe background characteristics of these
managers. Therefore, the upper-echelons perspe(@iaepenter, Geletkanycz, & Sanders, 2004,
Hambrick & Mason, 1984; Hambrick, 2007) can furtloeir understanding of how subsidiary dual-

embeddedness becomes a reflection of its top-mamagdaeam, and as such our consideration of the

evolution in the subsidiaries’ R&D roles is incoreid and needs to be extended.

Finally, we have assumed that the subsidiary acts laridge in the knowledge transfer between the
host country and the international corporate ngtw®his implicitly means that all MNCs'’ ties to the
foreign host country are articulated through trseibsidiaries (Nell et al., 2010). However, the case
studies reported here, in particular the ‘prevgiiinternally’ embedded subsidiary (case C), shaat th
headquarters can also maintain their own netwakatjies with the subsidiary’s local environment.
Indeed, a recent study claims that headquartersalae embedded in their subsidiaries’ external
networks (Nell et al., 2010). In the light of thitaim, more attention needs to be paid to these
linkages. However, despite the aforementioned &tains, this study, by focusing simultaneously on
internal and external network embeddedness, prewsdene initial insights in helping us to she

fuller picture.
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