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Abstract

Many changes have been recorded in the R&D rolgeplaby the foreign subsidiaries of multinational
corporations (MNCs), to the extent that today mangy recognised as key players in the developmefitrof
innovation-related competences. Given this trenel,ewamine the predictors of a subsidiary’s R&D ratea
competence-creating contributor to the MNC’s loag¥ success. Traditionally, the predictors of dlibsies’
R&D roles have been sought in the specific featwédhe internal corporate and external host-cquntr
environments. However, we find that favourable ooape- and country-level conditions may not neadlysa
lead to the enhancement of a subsidiary’'s R&D nadess dual embeddedness — that is, the subsisliary’
embeddedness in the knowledge networks of the MNt€rfal embeddedness) and in those of the hosttigou
(external embeddedness) — is well established. miéim contribution of this paper is the developmehta
multiple mediation model that disentangles the waywhich corporate and host-country environments
interrelate with a subsidiary’s dual embeddedneshé expected configuration of its competencetorgd&r&D
role. In developing the model, we use the PLS-SEdhwod to estimate the relationship between themaesits
and, eventually, to forecast the subsidiary’s caempee-creating R&D role. The proposed model shalh

managers shape the fate of the subsidiary’s R&&leggic role.
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1. INTRODUCTION

Prior research has documented the increasingly riiapio role played by the subsidiaries of
multinational corporations (MNCs) in building inreiion-related competences in an international
basis. This development has, in turn, triggeredrirdtional knowledge-seeking strategies in thetques
for long-term competitiveness (Edler, 2004). Somesgliaries are accordingly given R&D mandates
to explore local knowledge and gain access to ¢igpahat is complementary to the firm (Santangelo,
2012), which when leveraged through the transfekmfwledge between MNC units provide a
competitive advantage for the whole corporationrKiBshaw, Hood, & Jonsson, 1998; Foss &
Pedersen, 2004; Frost, 2001). As a result, ove,tsame subsidiaries become ‘competence-creating’
units contributing to the knowledge of other sulasids, while many others become the recipients of
this knowledge, or ‘competence-exploiting’ unitsaf@well & Mudambi, 2005). This dichotomy has
emerged in parallel with the evolution of MNC stures towards network-based systems (Wang &
Suh, 2009). The notion of the internationally natveal MNC, and its corollary, the geographical
dispersal of sources of knowledge (Cantwell, 2008plicitly recognises the subsidiary’s potential t
access and share knowledge within two distinctexdst within the MNC itself and within the host
countries in which it operates (Ghoshal & Bartletf90). Given the importance of subsidiary
engagement in network linkages for upgrading thein competences and contributing to the MNC'’s
overall capabilities, this study explores the “duambeddedness of competence-creating R&D

subsidiaries as a key factor for future firm-specivantage.

Existing studies on subsidiary R&D roles pay liitention to the impact of subsidiary involvement
in corporate and local network linkages (Wang, L8u,Li, 2009). On the one hand, traditional
academic models view the MNC as a set of unitsaipey in multiple environments and the R&D
role of each subsidiary largely as a function & tharacteristics of its local environment (see, fo
e.g., Ghoshal & Nohria, 1989; Jarillo & Martine89D). They tend to consider this environment as a
determinant force that affects all units operatdhe same location equally (Holm, Holmstrom, &
Sharma, 2005). On the other hand, many other Such@sider subsidiary roles as being driven
primarily by the internal corporate managementfacds on the traditional facets of the headquarters
subsidiary dyad, such as headquarters assignmetbaidiary initiatives (e.g. Ambos, Andersson &
Birkinshaw, 2010; Birkinshaw et al., 1998; Dérenlisgic& Gammelgaard, 2006), in part, assuming

that an MNC's subsidiaries have the same opposttimibenefit from the same corporate background.

Yet, earlier research has shown that subsidiadeatéd in the same country and subsidiaries of the
same MNC operating in different countries variedrkadly in their ability to fulfil international
responsibilities, ranging from the undertaking ofiltiple competence-creating mandates to the

fulfilling of none whatsoever (Moore, 2001). Thisiggests that environmental predictors (both



corporate- and country-level predictors) by themsIcannot fully account for the heterogeneity of
R&D subsidiaries and that a third explanatory faconcerned with unequal access to knowledge
resources in the two contexts must exist. Withdine of uncovering this predictor, this study seteks
provide fresh answers to the traditional questibivhy are some champion subsidiaries more R&D
competence-creators than others although operatirtige same location or belonging to the same
MNC?

It is our contention that the answer to this questcan be found in the concept of network
embeddedness, whereby the way in which, and thenexbd which, subsidiaries are embedded in
internal and external networks can vary. We belittad directly linking corporate- and country-level
predictors to subsidiary R&D roles can result irslesding forecasts. This is because differences in
the relational embeddedness of subsidiaries — stut®t as the variety of interactions and the qgualit
of the linkages they develop in their networks (feigedo, 2011; Giroud & Scott-Kennel, 2009;
Santangelo, 2009) — lead to differences in thegogttion, creation and sharing of knowledge and,
hence, to different R&D roles. In exploring thisegtion, we aim to provide a better understanding of

the twin impacts of environmental predictors andldinternal and external) embeddedness.

While studies examining subsidiaries from this dugtiwork perspective are increasingly common
(see, e.g., Figueiredo, 2011; Helble & Chong, 2004ng et al., 2009; Yamin & Andersson, 2011;
Ciabuschi, Holm, & Martin, 2014; Oehmichen & Pu@Q16, Bresciani & Ferraris, 2016), few
consider the simultaneous effect of internal artdreal embeddedness on subsidiary R&D roles (with
the notable exceptions of Wang et al., 2009; ArstersDellestrand & Pedersen, 2014; Achcaoucaou,
Miravitlles, & Leon-Darder, 2014) and even fewdramy, attempt to demonstrate how corporate- and
country-level predictors might be related to duabeddedness in determining a subsidiary’s R&D
role. Indeed, the calls to ‘unpack’ the dual or tipld-embeddedness of subsidiaries from other
organisational arrangements are constant in tleeatitre (Cantwell, 2009; Meyer, Mudambi, &
Narula, 2011; Collinson & Wang, 2012; Oehmichenutcl, 2016).

This study seeks to contribute the literature byetlping a model that combines both the influerfce o
the corporate and country environments with thea$f of dual embeddedness so as to provide a
better understanding of the predictors of subdiacompetence-creating roles. By adding concepts
and insights from the network-based view to therditure on subsidiary’s R&D, our analysis is able t
go further than previous studies and uncover séwsgdiations that determine the strength of interna
and external influences. Using a partial least sgj(aLS) approach to structural equation modelling
on a sample of 111 foreign-owned subsidiaries imirgpour results indicate that performing a

competence-creating R&D role depends not only eoudeable corporate and country environments, ,



but also on the subsidiary’s simultaneous embedss=dim corporate and local networks, since they

mediate the relationship between environmentalipi@d and R&D roles.

The paper is organised as follows: the next seqiionides a brief overview of the relevant theory,
while section 3 derives the hypotheses that sheelde to disentangle the effects of corporate- and
country-level predictors and dual embeddedness anpetence-creating R&D roles. Section 4
describes the data, methods, and variables used the forecasting model. The empirical findinfis o
the multiple mediation analysis are presented itige 5 and their implications are discussed in

section 6.

2. THEORETICAL FRAMEWORK

Since scholars began to identify subsidiaries g®itant actors in the creation and maintenancheof t
MNC'’s firm-specific advantage (Cavanagh & Freen0i?2), two prominent views emerged. At the
beginning of the eighties, many empirical studiegking an industrial-organisation perspective
(Porter, 1980), claimed that the differentiatecesoplayed by subsidiaries was largely dependent on
the characteristics of their local environment (&l & Nohria, 1989; Jarillo & Martinez, 1990).
Later, towards the end of the eighties, studiesigled in the resource-based view suggested that as
subsidiaries develop their level of competencesy thecome better equipped to fulfil more advanced

roles (Cavanagh & Freeman, 2012).

Although these two perspectives have added greatlpur understanding of the way in which
subsidiaries contribute to achieving a firm’s cotfitpe advantages, they overlook the fact that a
MNC constitutes a network of internationally disget units (Zander, 1999), each of which is
embedded in local networks (Andersson, Forsgreriilddm, 2002; Forsgren, Holm, & Johanson,
2005). This conceptualization of the MNC as a défgiated network gave way in the late nineties to
the network-based view (Dyer & Singh, 1998; Gula899). From this perspective, the MNC is able
to share existing knowledge and to combine it tddbmew knowledge, by tapping into a range of
sources available in its subsidiaries (Frost, 208%)such, a subsidiary’s critical resources caerek
across country or firm boundaries and can emerge fidiosyncratic exchange relationships with
different counterparts (Dyer & Singh, 1998). Theach specific relationship may expose subsidiaries
to new ideas and opportunities, providing them withique strategic access to new knowledge and

learning opportunities (Santangelo, 2009).

Consequently, each of the foregoing perspectiviésrdn its primary focus — be it industry/location
resources/capabilities or linkages, respectivelye Tentral thesis of this article, however, is that

focusing on just one of these areas severely limitsability to account for a subsidiary’s conttilon



to a firm’'s competitive advantage. Hence, what wappse and test is a comprehensive framework
that integrates theoretical insights on the eff#fcboth country- and corporate-level predictors and

dual embeddedness in the shaping of subsidiary R8&S.

3. HYPOTHESIS DEVELOPMENT

3.1. Mediating effect of the external MNC network

Grounded in the industrial-organization perspegtigavironmental factors in host countries are
assumed to contribute to the development of MNCsislidry competences and, thus, to predict
subsidiary R&D roles. Birkinshaw & Hood (1998: 7#&fer to them as factors dbtal environment
determinism’and Cantwell & Mudambi (2005: 1113) allude tocational determinantsto show that
R&D development is conditioned by theharacteristics of the location in which the sulisiy is
situated’ in terms of quality and resource conditions. Thaimargument underpinning this
environmental deterministic view is that, in essereach subsidiary is affected by operating under a
unique set of conditions (identified in Porters99D) diamond model as customers, competitors,
suppliers and factor endowments) which constraingletermines a firm’'s competitiveness. For
instance, the level of competition in the environiputs pressure on firms to be innovative and to
upgrade their competences in order to outperforeir tbtompetitors (Holm, Malmberg, & Solvell,
2003). Similarly, consumer discernment and sogatbn push MNC units to develop new practices
and competences to satisfy demanding customersgB&004). Specialised suppliers, too, may
stimulate the development of competences in filmas agglomerate in a particular location (Shaver &
Flyer, 2000). Physical proximity clearly matters generating agglomeration economies and
knowledge spillovers among firms located in the esaerritory (Jaffe et al., 1993; Audretsch &
Feldman, 1996; Almeida & Kogut, 1999; Alcacer & @l 2007). Hence, as a baseline, we assume a
positive relationship exists between the strengftescountry’s environment (country-level predisor

and the likelihood of a subsidiary performing a petence-creating R&D role.

Although Porter’'s (1990) model focuses orfiari’s location advantage in leading-edge clustgeits

four main dimensions are equally applicable whesessing the dynamism of the subsidiary’s external
environment (Birkinshaw & Hood, 1998). In this senBrost, Birkinshaw, & Ensign (2002) examined
the influence of a host country’s ‘diamond strehgphpredict the emergence of centres of excellence
around the world, but they found no significanatielnship between them. Likewise, Foss & Pedersen
(2002) used the elements of Porter’'s diamond mimdassess the transferability of knowledge sourced
from subsidiaries’ local environments and foundistér-based knowledge’ the least interchangeable
among a corporation’s units. Moreover, Holm et (2005) were unable to verify a relationship

between the dimensions of a competitive environnagiot a subsidiary’s impact on the development



of MNC competence, except through external netwetktionships. All in all, these inconclusive
insights reveal the need to identify a catalysthef effects of country-level predictors on subsigia
R&D roles. Therefore, to understand the phenomeha necessary to consider not only location
issues at the country-level but also local netwaalationships as the main device for leveraging

environmental factors.

Subsidiaries develop their technological competenog active participation in relationships with
local agents, benefitting from agglomeration ecoiesnand localised knowledge in the host country
(Jaffe et al., 1993; Audretsch & Feldman, 1996;atkr & Chung, 2007). As knowledge is partially
tacit and localised, its transfer needs frequetdraction, facilitated not only by physical proxtyni
(Almeida & Kogut, 1999; Alcacer & Chung, 2007) balso by embedding in long-lasting network
relationships with host-country actors (includingtomers, suppliers, universities, science ceames
the authorities) (Andersson et al., 2002). Thislat is understood as external embeddedness frem th
network-based view. The underlying idea is thatrientenance of strong, trustful and cooperative
ties with local actors can potentially establisle thasis for learning, generating and transferring
knowledge beyond the boundaries of the firm (Al-d@d & Ankrah, 2016), where this knowledge is,
in turn, the basis for developing technological petencies to undertake innovative activities
(Figueiredo, 2011). In this sense, Andersson g8D2) found that external technical embeddedness
— the type of embeddedness associated with R&Drvites — has a positive impact both on the
subsidiary’s expected performance and on its ml¢he development of products and production

processes in the MNC.

Thus, the reason why some subsidiaries achieverbettovative performance than others (despite
they operate in the same environment), can be iegoldy the breadth (diversity of agents) and depth
(commitment and trust) of their linkages with logartners. It would seem that improvements in a
subsidiary’s R&D role can be achieved, therefoseptomoting their effective integration in the lbca

environment and that they cannot simply be attalmedbcating in a munificent location (Cantwell,

2009). In short, the effect of environmental cheedstics as a source of competitiveness lies én th
proximity of the subsidiary to the country’s natrinnovation system and to a greater extent in its

interaction via relational embeddedness.

While previous studies have considered the evaiuitioa subsidiary’s R&D role to be driven by
favourable/unfavourable environment conditions ([BerGrggaard, & Narula, 2003; Frost, 2001), we
seek to relate location advantages to the reldtipaforged with actors in the external environment
(see Figure 1). We argue that the degree of lcohleededness reflects how well the subsidiary takes

advantage of challenging competition, demand mackatlitions, factor endowments, suppliers and



related industries to contribute to the MNC’s ollecampetences. Seen in this way, the effects of

favourable local conditions are channelled throleglal embeddedness. Hence, we posit:

Hypothesis 1: The relationship between country-level predictarsl a subsidiary’s competence-

creating R&D mandate is mediated by its externehll@embeddedness.
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3.2. Mediating effect of the internal MNC network

Studies grounded in the resource-based view han®migrated the potential of subsidiary units to
achieve competence-creating roles through theirepreneurial efforts and initiatives and, thus, to
expand their value-adding activities, their marlkaatd their responsibilities. Such actions, alonthwi
the leadership of the subsidiary managers, ensatetlhie resources and capabilities developed gain
headquarters’ recognition (e.g. Birkinshaw, 199WkiBshaw et al., 1998; Cantwell & Mudambi,
2005; Cavanagh & Freeman, 2012; Ddérrenbacher & Gagaard, 2006; Pearce, 1999; Roth &
Morrison, 1992; Scott, Gibbons, & Coughlan, 2010).

Specifically, subsidiary entrepreneurship requitee subsidiary to take risks, and to be both
innovative and proactive (Dimitratos, Lioka & Yoyng014). These features explain why some
subsidiaries do efforts to develop new product@rawve the production processes and bid for internal
corporate investments (Verbeke & Yuan, 2013). Iot,faisk-taking behaviour thrives in a true
entrepreneurial culture (Barringer & Bluedorn, 19@€bvin & Slevin, 1989), which is shaped by
either parent-induced or subsidiary-driven acti@isratko, Montagno, & Hornsby, 1990).



It has been postulated that subsidiary initiatima bave a positive impact on its competence-crgatin
role (e.g. Taggart, 1996; Birkinshaw, 1996; Birkiags et al., 1998; Pearce, 1999; Cantwell &
Mudambi, 2005; Young & Tavares, 2004; Scott et2010; Dimitratos, Lioka & Young, 2014), and
even in the absence of specific initiatives, a &liag/’s entrepreneurial culture may still have a
positive effect on the development of distinctivepabilities. Indeed, Birkinshaw et al. (1998)
considered subsidiary initiative to be a particutanifestation of an entrepreneurial atmosphere and

classed them as a separate dimension.

The leadership provided by a subsidiary’s top manant can likewise be expected to have a direct
influence on its competence-creating R&D role, ooty by providing direction and by fostering
entrepreneurial drive among the subsidiary’s engdgy(Ghoshal & Bartlett, 1994), but also by
championing and sponsoring the assignment of newernational mandates to the subsidiary
(Birkinshaw, 1997; Birkinshaw et al., 1998). Foaayle, Cantwell & Mudambi (2005) conclude that
gaining a competence-creating R&D mandate requia@song other factors, the ability of the
subsidiary’s managers to develop and exercise iaeévin the wider corporate group. Ling, Floyd, &
Baldridge (2005) support this view by stressing éffect of quality relationships between subsidiary
managers and targeted top managers in ‘issue geldonroy and Collings (2016) go a step further
by exploring the mechanisms through which issudingelmay result in gaining legitimacy for
subsidiary initiative. Thus, adhering to traditibribeories, as a baseline, we assume a positive
relationship between the strength of corporateligvedictors and the likelihood of a subsidiary

performing a competence-creating R&D role.

However, these internal predictors of subsidiarategic role have been expanded by the findings
from network-based research. The latter highligktinterdependence of the internal corporate actors
in developing competences and in creating a comaetidvantage through the building of close ties
of trust within the MNC, boosting the MNC’s comgifeness (Alvarez, Marin, & Fonfria, 2009).
According to Schneckenberg, Truong and Mazloomil®O0intra-firm knowledge sharing and
organisational learning processes nurture micrafational sources of innovative capabilities. Here,
drawing specifically on Ambos et al.’s (2010) studye consider internal embeddedness as being
positively related to a subsidiary’s strategic impoce as a competence provider to the corporation,
motivating headquarters involvement in the develepimof subsidiary innovation (Ciabuschi,
Dellestrand, & Martin Martin., 2011). From a manaaeperspective, if subsidiary managers can
build good relationships of trust with their cowpiarts in head office and in their sister affilgtéhen
they can strengthen internal cooperative ties, ldpventra-corporate joint research, increase their
visibility and draw the parent company’s attenttorparticular issues (Bouquet & Birkinshaw, 2008;
Dutton, Ashford, O'Neill, & Lawrence, 2001).



Consequently, the building of a close-knit intermatwork is critical for the development of a
subsidiary’s R&D roles, as it provides the basisléweraging subsidiary corporate-level environment
and for exploiting the knowledge and capability eegiency of its sister affiliates. Even though a
subsidiary displays a strong entrepreneurial cejtumdertakes risky initiatives or has powerful
leaders in positions of command, these factors aflehall on deaf ears if it is not well connectediw

the rest of the MNC's units (Birkinshaw & Riddegd, 1999), as these internal network linkages are
the channels via which subsidiary knowledge is mehglable to the rest of the MNC (Adenfelt &
Lagerstréom, 2006). Moreover, the network ties iefice the strategic context for decision making in
an MNC (Garcia-Pont, Canales, & Noboa, 2009) ahds,tthey affect decisions regarding which

subsidiaries should be allocated R&D mandates. etenc

Hypothesis 2:The relationship between corporate-level predsctord a subsidiary’s competence-

creating R&D mandate is mediated by its internapocate embeddedness.

Figure 2. Hypothesis 2
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3.3. Mediating effect of dual network embeddednessternal and external networks

The importance of distinct linkages, whether formainformal, suggests that deciding how and when
to build them is a non-trivial choice for subsidisr (Egbetokun, 2015). Subsidiaries are
simultaneously immersed in corporate and countwrenments in which they seek to build a variety
of network ties, which can provide them with thetgmtial to contribute to the firm’'s overall
innovative capacity (Collinson & Wang, 2012). Theinal embeddedness allows them to access
knowledge from a range of sources and to reverssvledge flows to their internal and external
counterparts (Tallman & Chacar, 2011). This medrat subsidiaries sit at the nexus of multiple
internal and external networks (Collinson & Wan@12) that are preceded respectively by a number

of corporate- and country-level predictors, asineat in the two previous sections.



In this sense, the competence-creating R&D roleganerally associated with sourcing of knowledge
abroad, which is conveyed by a subsidiary’s businedationships with its external partners
(Andersson, Forsgren, & Pedersen, 2001; Anderssoal.e2002). Strengthening these external
network linkages is likely to enhance a subsidmugontribution to competence development within
the MNC (Andersson et al., 2002; 2007) and, atsdree time, boost the subsidiary’s power position
because of the knowledge dependency of other phttee MNC (Mudambi & Navarra, 2004). Thus,
for a subsidiary to gain access to new knowled@p@stto engage more intensively with local partners
and in this way it is likely to be rewarded withcampetence-creating R&D mandate. Hence, as a
baseline, we assume a positive relationship betveagernal embeddedness and the likelihood of

performing a competence-creating R&D role.

Yet, clearly, the subsidiary is also a member ef MNC network. This means that the subsidiaries are
required to be responsible to their host countrylsvtalso meeting the demands of their parent
organisation (Forsgren et al., 2005; Reilly & Sc@fi14). However, striking the right balance is not
always easy. Moreover, the resource constraifiége@s have opportunity costs in terms of adapting t
the external and the internal environment. Limitesburces mean that a subsidiary often experiences
a trade-off between external and internal embedessjrwhich can have two possible outcomes: First,
a high degree of external embeddedness may lealsadgry to develop context specific capabilities
that are not readily applicable in other MNC urfddersson, Forsgren, & Holm, 2001). Thus, the
subsidiary becomes geographically isolated in tidéQvhetwork and its level of contribution to the
MNC diminishes. Second, a high degree of internabeddedness may lead a subsidiary to become
heavily dependent for its resources on other paftthe MNC at the expense of sourcing new
knowledge through channels of external embedded@esdersson et al., 2007). In this case, the

subsidiary becomes a receptive unit performingrapmience-exploiting R&D mandate.

Consequently, in order to gain a competence-crg&#&D role a subsidiary must be not only
‘externally embedded’, operating as an independetat in its local environment where it establishes
relationships so as to learn and assimilate knayddcbm the host country environment (Andersson et
al., 2002), but also ‘internally embedded’, intagrg itself in the MNC network to transfer its
knowledge to the parent company and sister affiginsofar as subsidiaries are dependent on the

strategic allocation of resources and mandatesnititie MNC (Meyer et al., 2011).

Consolidation of the subsidiary’s R&D role can ondally take place when explicitly acknowledged
by corporate headquarters. If a subsidiary’s cdipabi are not valued, its strategic role will rm
recognised and a competence-creating mandate otilb@ assigned (Birkinshaw & Hood, 1998). In

this second part of the process, a subsidiary heash to exploit its connectivity within the MNC

10



network (Meyer et al., 2011). After accessing loeeternal knowledge, the subsidiary must be able to
transfer it internally within the firm so as to gaecognition and to be deemed important for thelevh
MNC. Increasing intra-organisational knowledge exaye with other units of the MNC is believed to
boost a subsidiary’s visibility within the wholegamisation (Bouquet & Birkinshaw, 2008), attract
headquarters attention (Ambos et al., 2010) andease its influence over head office’s decision
making (Mudambi & Navarra, 2004). More recent cimitions show that updated knowledge about
their overseas subsidiaries makes headquarterslikelgeto grant them legitimacy in their R&D role
(Asakawa & Aoki, 2016).

As a result, the learning effects of external endeelhiess need a certain degree of internal
embeddedness so that they might contribute to tmpetence repositories of the entire MNC.
Integrating this mediation role of internal embeditkess with that of external embeddedness generates
a sequence where country-level predictors impacit®rexternal embeddedness and this in turn
influences the subsidiary’s competence-creating R&[®@ through its internal embeddedness (see
Figure 3). Thus:

Hypothesis 3:The relationship between country-level predictamd a subsidiary’s competence-

creating R&D mandate is mediated by its dual embdddss (external and internal embeddedness).
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All in all, Figure 4 depicts the final theoretigabdel integrating the three hypotheses advancedeabo

In essence, it constitutes a multiple mediation ehd@d which the classical factors used to prediet t
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configuration of competence-creating R&D roles. (iadrporate-level predictors’ and ‘country-level

predictors’) are both mediated by the subsidiaipternal’ and ‘external embeddedness’.

Figure 4. Theoretical model
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H1: Country-level predictor® External embeddedness Subsidiary competence-creating R&D role

H2: Corporate-level predictor® Internal embeddedness Subsidiary competence-creating R&D role

H3: Corporate-level predictor® External embeddedness Internal embeddedness Subsidiary competence-creating
R&D role

4. METHODS

4.1. Questionnaire and data

Survey instrumeniThe questionnaire was designed as a part of a &readearch project on
FDI in Spain sponsored by the Ministry of Industifythe Spanish Government. Before launching the
survey, the draft questionnaire was pilot-tested iamproved after performing various pre-tests with
six experts from both the academic and businesfdsorhis process resulted in minor changes to
ambiguous questions and phrasings so as to enhamoprehensibility. As a result, the final

questionnaire included a total of 256 variables sugag a variety of topics concerning the

12



configuration of different subsidiary roles. Theegent study specifically draws on measures of

external embeddedness, internal embeddedness abduR&tional area.

Target population and sampling.he population of this study consists of foreignred
subsidiaries with productive activity located ina8p In the absence of registers or directoriethisf
type of units, we constructed the sample framegusisita assembled from the annual directory of
firms compiled by the Spanish Industrial Jourfedmento de la producciérand the data base
Analysis System of Iberian Balances (SABI) compitsdnforma Together they monitor more than
200,000 Spanish companies based on informationacmt in the Commercial Registries, thus

covering more than 95% of the existing population.

We narrowed the companies down by defining foreigmed subsidiaries as local affiliates whose
parent companies held at least 51 percent of thvefrership. After correcting for any discrepancies,
inaccuracies or out-dated information through thangulation of the data with other sources
(including industry publications, company reportsyspaper articles, etc.), a census of 1,072 foreig

owned industrial firms were identified in Spain.

Data collection and respondenfEhe second stage involved the mailing of the CEDh®
aforementioned 1,072 subsidiaries. The CEO wa<steeleas our target respondent on the basis of
their assumed knowledge of the firm’s strategidifgqFrost et al., 2002). The first survey mailing
was sent out in June 2008, followed up with a rel®minand a replacement questionnaire (where
necessary) in September 2008. Likewise, a lardea@ahd was conducted after every mailing. All in
all, a total of 125 questionnaires were returneictvis within the normal range for surveys of MNC

subsidiaries with high-level executives as respotglfHarzing & Noorderhaven, 2006).

The number of usable responses was reduced tcelthér because the subsidiary reported no R&D
activity at all or for reasons of missing data,iggy an effective response rate of 10.35%. Non-
response bias was checked by comparing the nunfilengloyees and the industry (based on two-
digit NACE classification) of the respondent sulmmigs with those of the non-respondents. The t-
statistic was used to test the non-response brathéonumber of employees (in log scale), as the
normally distributed quantitative variable, and t@hi-square test for the economic sector, as the
nominal variable. No significant differences weoeirid between respondents and non-respondents (p-

value=0.594; p-value=0.377, respectively).
The final sample covers more than 20 different $ypemanufacturing industry (based on two-digit

NACE classification), with subsidiaries from thesghical (18.2%), pharmaceutical (12.7%) and metal

products, machinery and equipment (10.0%) industdieminating the sample. Within the sample,
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subsidiaries vary considerably in size (rangingif®to 7,406 employees with an average of 394), age
(ranging from 2 to 118 years with an average of, @&ernationalisation (ranging from 0 to 96%
foreign sales with an average of 28.34%) and R&Mddets (ranging from €0.02 million to €41.33
million with an average of €3.92 million). Parenbngpany nationality is also varied (with 18
nationalities being represented): 73.64% are obgesn origin, 20.00% North American, and 5.45%
Asian. This guarantees a diverse sample in termedoistry, size, age and internationalisation, and

hence we minimise the number of sources of extagariance and systematic bias.

4.2. Measures

The measures used in this paper, in line with pres/studies, are based on elements captured from an
initial literature review, while we extend prior eqationalisations by purposely customizing them to

this specific research project. Table 1 providesramary of the constructs used.

Table 1. Constructs and measures

CONSTRUCT/INDICATOR DEFINITION

COUNTRY-LEVEL PREDICTORS Respondents assessed the stretfgof the following aspects of the
business environment in which their subsidiary cometes.
(scale anchored as 1=not strong at all; 7=very stgd

Level of competition

« Domestic rivalry ¢ High intensity of domestic rivalry

* Firm strategy « High intensity in differentiation competitive stegty
Demand market conditions

« Key customers « Sophisticated and demanding customers

* New market niches « Potential new market niches for innovative products
Factor conditions

« Raw materials ¢ Availability of raw materials

» Skilled/cheap labour « Availability of skilled/cheap labour
Supplier and related industries

e Supply industries ¢ Quality of supply industries

» Complementary & supporting industries « Existence of complementary & supporting industries

CORPORATE-LEVEL PREDICTORS Respondents indicated to whatextent the following statements
correspond to their subsidiary.
(1=strongly disagree; 7=strongly agree)

Subsidiary entrepreneurship

« Proactiveness « Managers consistently engage in new ventures évbayi are
uncertain.
» HQs risk-taking encouragement « There is encouragement for calculated risk
Subsidiary initiative
* Beyond mandate ¢ The subsidiary has developed competences beyondahdate
assigned by headquarters.
e Legitimacy « Managerial initiatives and dissent are viewed giitaate
« Enhancement « Managers have initiative to enhance local valuesddattivities.
» Obeying orders (item dropped) « The subsidiary only executes thecisions taken in other units of 1
group
Subsidiary leadership
« Decision making participation * Subsidiary managers actively participate in corfgodecision-
making committees
» Good political relationships « Subsidiary senior managers have fostered goodgadlielations
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* Managers' track record

with their counterparts and bosses in head officksister affiliates
« The subsidiary has a history of strong, internedypected leaders

EXTERNAL EMBEDDEDNESS

Respondents indicated to what extenthe following aspects have
contributed to achieve the differential capabilities of their
subsidiary in performing R&D activities.

Breadth of external ties
 Local individual knowledge

¢ Local firm infrastructure

* Academic community

(1=not important at all; 7=very important)

» Technological inputs derived from the personnetiewledge and
know-how generated from their prior working expade

¢ Technological inputs derived from joint researctivities with local
firms

« Technological inputs derived from joint projectgwihe local
academic community (Universities, research cenéies)

Depth of external ties
« External outsourcing

 Strategic alliances

(1= used rarely; 5=used very often)

« Technology sources derived from an effective use stfong
Spanish technological capability (e.g., outsourcamuisition) in
areas of science particularly relevant to our itgus

« Technology sources derived from joint collaborat¥®rts with
Spanish actors involving different types and degafaesearch and
development, and joint problem-solving with higlydees of trust
and complexity

INTERNAL EMBEDDEDNESS

Respondents indicated to what extenthe following aspects have
contributed to achieve the differential capabilities of their
subsidiary in performing R&D activities.

Breadth of internal ties
¢ Inflows from HQs

¢ Outflows to HQs

» Peer Subsidiary interflows

(1=not important at all; 7=very important)

« Vertical knowledge inflows related to new produatsl new
services from HQs (top-down flows)

« Vertical knowledge outflows related to new produantsl new
services to HQs (bottom-up flows)

* Horizontal knowledge flows related to new produaotsl new
services among peer subsidiaries (peer flows)

Depth of internal ties
¢ MNC units’ experience

* MNC joint collaboration

(1= used rarely; 5=used very often)

« Knowledge absorption from the experience of oth&Qvunits to
create new product models and new production sygstem

» Knowledge sharing with other units based on coltatiee research,
development and design of new products, processagonents
based on new technology

SUBSIDIARY COMPETENCE-
CREATING R&D ROLE

Vis-a-vis other R&D units within the same businessinit,
respondents indicate the level of competences penfioed by the
subsidiary that are recognised by the entire MNC.

(1=weak competence recognised; 7=very strong coamuet
recognised)

e Basic research
» Applied research

« Cutting-edge research (basic research)
« Applied research into new product generations

* Research into new materials/specifications Research into new materials and new specifications

« Development of new

« Development of new products, designs and prototypes

products/designs/prototypes

« Own-design manufacturing

« Major improvements to
machinery/equipment/ processes

« Own-design manufacturing
« Major improvements to machinery, equipment and gsses

Country-level predictorsThe configuration of the environment was measursitigu eight
items, reflecting the subsidiary manager’s perceptf different aspects of the host country. Budi
on the main elements of Porter’s (1990) diamondehadd the scale developed by Frost et al. (2002),
respondents were asked to assess the businessnenent in which they compete: ‘level of
competition’; ‘demand market conditions’; ‘factasraitions’; and availability of ‘supplier and redat

industries’. In line with Venaik, Midgley, & Devimy's (2005) recommendations, we specified this
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measure as a reflective first-order, formative sdeorder construct (see Figure 4). They argue that
environmental pressures are too diverse to covadsta be considered typical ‘reflective’ one-
dimensional latent constructs, advocatify ‘more pressure dimensions and for measuringethss
the formative indexegVenaik et al., 2005: 663).

Corporate-level predictors.The corporate-level variable was constructed froighte
questionnaire items specified as statements tohwhianagers indicated agreement. This set of
measures was assembled from multiple contributiorerder to capture not only subsidiary choices
but also headquarters perceived stance towards thérally, this variable was modelled as a single
first-order factor; however, the number of item# fie the course of Factor Analysis in the PLS,
suggesting the existence of underlying dimensidi®e first dimension embraces entrepreneurial
orientation using measures of risk-taking encoursgd and subsidiary proactiveness inspired by
Covin & Slevin (1989) and Miller & Friesen (198Zyhe second dimension assesses subsidiary
initiative based on Roth & Morrison (1992) and Bighaw’'s (1997) scales. The third dimension
captures subsidiary leadership based on Birkinsiiaal.’s (1998) measure. Finally, the corporate-

level variable was specified as a reflective-railecsecond-order construct.

Dual-embeddednesiniternal and external technical embeddedness vegreied using a total
of ten indicators. First, as regards the ‘breadth’ subsidiary ties, respondents indicated the
importance of their interactions with different &g of agents (either local actors or corporate
counterparts) for the development of the subsitBarR&D competences. In the external
embeddedness category, in line with Asmussen, Bexle& Dhanaraj (2009), we use the network
links specific to the technical environment, cotisg of labour with industry-specific skills, local
research institutions, and related industries éhrems). In the internal embeddedness categoey, th
items cover knowledge sourcing linked to the coapmragents, namely, the focal subsidiary, the
headquarters and the peer subsidiary units (theess) (Figueiredo, 2011). Second, the strength of a
subsidiary’s network relationships was captured asking respondents about their ‘depth’ of
engagement in certain knowledge-based linkagesrdiogtire high degrees of commitment, trust and
reciprocity and which embody the concept of embdddes (Dacin, Ventresca, & Beal, 1999). In the
case of external embeddedness, we included ouisgurand alliances/cooperation linkages
(Manolopoulos, Dimitratos, Young, & Lioukas, 20@imitratos, Liouka & Young, 2014); while for
internal embeddedness, we refer to linkages foerbmying the experience of other units and joint
collaborative efforts (two items) (Minbaeva, PeéersBjorkman, Fey, & Park, 2003; Monteiro,
Arvidsson, & Birkinshaw, 2008). Both the internahda external embeddedness variables were
specified as reflective second-order constructsh éaading strongly on two dimensions that fit the
concepts of breadth (diversity of agents) and dégimmitment and trust) of the subsidiary’s patsern

of contacts with its partners as proposed by Arsderet al. (2002).
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Subsidiary competence-creating R&D rolEhe subsidiary competence-creating R&D role
construct comprises six items measuring, from thiesisliary manager’s perspective, the level of
capabilities in different R&D activities performday the subsidiary and recognized by the entire
MNC. Our aim here, in keeping with Birkinshaw & Hb@1998), is to focus on the subsidiary’s
mandate and its underlying capabilities. This \@easpecified as a first-order construct, capttines
subsidiary’s recognised capabilities for undertgkits competence-creating R&D role. As such, it is
an adaptation of the measure of a firm's techneolgiapabilities as proposed by lammarino, Padilla-
Perez, & Von Tunzelmann (2008), but here we comgsidéy the advanced category of capabilities as

descriptors of a competence-creating R&D role {&dde 1 for specific details).

Control variables.In order to control for effects other than thosepdthesised, we used
several control variables which we drew from thevjipus literature and used to control for their
influence on knowledge transfer and mandate allmcatFirst, we introduced ‘subsidiary size’
measured as the number of employees in the fodaidiary (Foss & Pedersen, 2002; Bouquet &
Birkinshaw, 2008) and ‘subsidiary age’ computedresnumber of years the subsidiary had been in
operation (Hakansson & Snehota, 1995; Yamin & Assien, 2011). Second, to ensure that ‘entry
mode’ is not driving the results, we used a dummayiable as a control for the formation of the
subsidiary (1=greenfield investments and O=othexWwig¢Belderbos, 2003; Bjérkman, Barner-
Rasmussen, & Li, 2004). Third, following Rugman &Njeke’s (2004) regionalisation theory, we
introduced a dummy variable, ‘home region’, for kamvs. different locations with respect to the
continent on which the subsidiary’s headquarterares located, in this case the EU. Fourth, we
controlled for ‘industry effects’ (Gupta & Govindgan, 2000; Frost et al., 2002) creating a dummy
variable based on two-digit NACE classification seduently collapsed into OECD technology and
knowledge-intensity industry classifications. Fipato guard against incorrect conclusions, we also
estimated two non-hypothesised paths between ‘oplavel predictors’ and ‘internal embeddedness’
and between ‘corporate-level predictors’ and ‘exékrembeddedness’. Thus, in these specific

relationships, the independent variables act asasn

5. DATA ANALYSIS TECHNIQUE AND RESULTS

A partial least square (PLS) approach to structegalation modelling (Chin, 1998; Wold, 1982) was
used to test the hypotheses, specifically we usedrtPLS 2.0 software (Ringle, Wende, & Will,
2005). For the analysis conducted here, this tegcienis preferable for several reasons: First, as du
embeddedness is still at an early stage of devedoprthe regression-based approach of PLS is more
appropriate than the use of covariance-based maosiatse the former is better suited fédictive

research’'models, that is, exploratory studies (Chin, 2C8@h as the one reported herein. Predictions
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are achieved byextracting from the predictors a set of orthogofettors called latent variables
which have the best predictive powéRbdi, 2010: 97). Second, the research model caostaoth
reflective and formative constructs, to which PLS particularly suited (Diamantopoulos &
Winklhofer, 2001; Jarvis, MacKenzie, & Podsakof®03). Third, PLS is also particularly useful for
forecasting a set of dependent variables from g kaege set of independent variables, i.e., predsct
(Abdi, 2010). In our model, four of the five maiorstructs are second-order constructs measured
using eleven dimensions and interwoven with a ptamliations. Such a complex model specification
corroborates the suitability of PLS, given its retmess in dealing with complex models of limited
sample size (Reinartz, Haenlein, & Henseler, 200%) skewed data (Ringle, Go6tz, Wetzels, &
Wilson, 2009; Wilden, Gudergan, Nielsen, & Ling813).

The PLS estimates are reported in two stages foilpwhe recommendations of Chin (2010). In the

first stage, we assess the psychometric propeartide measurement model, while in the second stage
we provide evidence supporting the structural madelexemplified by the hypothesis. Bootstrap

percentile confidence intervals (setting the numbérbootstrap samples equal to 5000) were

constructed to assess the significance of the peanestimates (Preacher & Hayes, 2004; Chin,
2010).

5.1 Psychometric properties of the measurement motde

As the second-order latent variables in the modebmpass both reflective and formative constructs,
the two-stage approach, also known as the laterdbla score method (Ringle, Sarstedt, & Straub,
2012; Wetzels, Odekerken-Schroder, & van Oppen9p00as adopted to specify the hierarchical
latent variables. In both first-order and secondkeorreflective measurement models, psychometric
properties proved to be optimal with referencehte teliability and validity attributes of the item
scales used. Item standardised loadings are egalleéast 0.707 (Carmines & Zeller, 1979), except
for ‘key customers’, ‘decision making participatipand ‘external outsourcing’ items, which were
retained in the model, since they are over thermini acceptable value of 0.55 suggested by Falk &
Miller (1992) for initial stages of research deygiwent (Chin, 1998) Further, we find all factor
loadings to be significant at the 0.01 level (basada Student t(4999) distribution, two-tailed Yest
Composite reliabilities exceeded the benchmark off@ exploratory research suggested by Nunnally
(1978) (Tables 2 & 3) and convergent validity imte of average variance extracted (AVE), exceeds
the 0.5 threshold recommended by Fornell & Larcke®81). Moreover, comparison of these
reliabilities with inter-construct correlations denstrates adequate discriminant validity (Fornell &
Larcker, 1981). This can be seen in Tables 2 andh8re the AVE for each construct is much larger

than the squared correlation between two constructs

! ltem standardized loadings are available uponeasigfiutom the authors.
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Table 2. Validation of the first-order measuremerddel. Construct reliability, convergent and disgriant

validity
Composite
1 2 3 4 5 6 7 8 9 10 11 12reliability
1. Level of competition 0.683 0.809
2. Demand market conditions 0.067632 0.762
3. Subsidiary entrepreneurship 0.004034 0.738 0.849
4. Breadth of external ties 0.27B6055 0.007 0.700 0.875
5. Depth of external ties 0.02B8059 0.022 0.072 0.653 0.784
6. Factor conditions 0.100.013 0.004 0.213 0.004 0.738 0.849
7. Subsidiary initiative 0.004.001 0.236 0.005 0.007 0.000 0.603 0.819
8. Breadth of internal ties 0.060041 0.1050.088 0.111 0.046 0.020 0.684 0.866
9. Depth of internal ties 0.028.048 0.132 0.017 0.153 0.064 0.051 0.315 0.877 0.935
10. Subsidiary leadership 0.032033 0.311 0.017 0.003 0.002 0.371 0.057 0.044 0.510 0.753
11. Subsidiary competence-creating role  0.20356 0.078 0.247 0.119 0.139 0.041 0.380 0.248 0.056 0.618 0.906
12. Supplier & related industries 0.186148 0.001 0.242 0.059 0.171 0.005 0.080 0.066 0.024 0.140 0.627 0.769

Note Diagonal represents the average variance exthaetgle below the diagonal the shared variancegsed correlations)
is represented.

Table 3. Validation of the second-order measuremmttel. Composite reliability, convergent and disamant
validity

1 2 3 4 5 retabiy.
1. Corporate-level predictors 0.694 0.871
2. Country-level predictors 0.008 n.a. n.a.
3. External embeddedness 0.020 0.350 0.628 0.770
4. Internal embeddedness 0.126 0.129 0.149 0.780 0.876
5. Subsidiary competence-creating role 0.085 0.278 0.295 0.405 0.618 0.906

Note Diagonal represents the average variance exthaetgle below the diagonal the shared variancedsed correlations)
are represented.

For the formative second-order construct ‘counényel predictors’, psychometric properties are
interpreted using weights and their statisticahgigance. Except for ‘demand market conditionkg t
contribution of all dimensions to the formative reeee is significant at least at the 0.05 level.
Nevertheless, ‘demand market conditions’ shouldiriierpreted as ‘absolutely important’ (Hair,
Sarstedt, Pieper, & Ringle, 2012) and retainedh@ imodel, since while their outer weight is
insignificant, their outer loading has a value ab@5 (specifically 0.51). Additionally, we tooketh
precaution to test for multicollinearity, as it malate bootstrap standard errors in formative eied
(Cenfetelli & Bassellier, 2009). An inspection bktvariance inflation factor (VIF) using SPSS 20.0
for Windows does not raise any concerns about oaliitiearity, as it is well below the cut-off value
of 5 (Kleinbaum, Kupper, & Muller, 1988). Taken #&ther, these results provide sufficient confidence

that the measurement model used in this researehable and valid.
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5.2 Common method bias assessment

Common method variance bias was evaluated ex pasteck for biases not minimised by the survey
design. We took the ad hoc statistical approachgestgd by Podsakoff, MacKenzie, Lee, &
Podsakoff (2003) and adapted for use with PLS andyj Saraf, Hu, & Xue (2007). Specifically, a
latent ‘method’ factor with all the indicators waslded to the structural model. As a result, the
indicator loadings on the hypothesised construotsadl significant (based on a Student t(4999)
distribution, two-tailed test), whereas, with onlgne exception (‘Development of new
products/designs/prototypes’), all of their loadingn the method factor are non-significant. The
variance in the indicators, explained by their hjpesised constructs (on average 0.641), are
substantially larger than those explained by théhote factor (on average 0.016). The above results

show that the common method bias was unlikely ta berious concern for this study.

5.3 Structural model evaluation

The theoretical model proposed explains more tha# ®f the variance of the final endogenous
variable predicted, i.e. ‘subsidiary competencexing R&D mandate’ (R=0.58), which can be rated
as a ‘moderate-substantial’ predictive capacityitCh998). A power analysis was performed using
G*Power 3 (Faul, Erdfelder, Lang, & Buchner, 20@@)test whether our sample size guaranteed
power for the R deviation from zero greater than 80 percent f@ mhodel depicted in Figure 4
(Cohen, 1988). The power achieved was greater @0gmercent. Also, the Stone-Geisseérsatistic
(Geisser, 1974, Stone, 1974) is higher than zerehi® three endogenous constructs, suggesting that
the model has predictive relevance (see Model Taivle 4). Finally, structural path coefficients and
in particular, their significance and size demaatsid that ‘subsidiary competence-creating R&D
mandate’ is directly and positively influenced kothb ‘internal’ and ‘external embeddedness’, which
in turn, are directly and positively influenced the ‘corporate-level predictors’ and ‘country-level
predictors’ respectively, which points to the esiwte of possible mediations. These paths are

represented in Figure 5.

The control variables fall into two sets. The fisd#t comprises the standard, subsidiary-specific
variables that control for firm heterogeneity (‘sidhary age’, ‘subsidiary size’, ‘home region’, ten
mode’ and ‘industry effects’). Given the insignditt effects of these control variables, we followed
the principle of parsimony and excluded them frainfarther analyses (Berghman, Matthyssens,
Streukens, & Vandenbempt, 2013; Scott et al., 20Ibg¢ second set is the more relevant from the
network-based perspective, and comprises the etiectorporate-level predictors’ on ‘external

embeddedness’ and ‘country-level predictors’ ontelinal embeddedness’. In both cases, no
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significant effect was found. Nevertheless, givieat the confidence interval of the second consol i

very close to zero, we retained it in the model.

For the sake of caution, an additional analysisengng the line of causality between ‘external
embeddedness’ and ‘internal embeddedness’, wasrtakde (see Model 2 in Table 4). Although
research on network embeddedness has largely ishtblthe causality direction as specified in our
model, the reverse impact between these varialdsesbver explicitly been shown. Apart from the
predictable variation in the variance explainedtiiigse variables and the small changes in the paths
throughout the model, the shift in path directiogtvieen ‘external embeddedness’ and ‘internal
embeddedness’ resulted in a non-significant paltlis Verification corroborates the adequacy of the

line of causality as depicted in our model.

Table 4. Structural model assessment and reveusalidg between external and internal embeddedness)

| MODEL 1 | MODEL 2 |
SIGNIFICANCE SIGNIFICANCE
PATHS Path (bootstrapping)  gp _ Path (bootstrapping) _ R2
coefficlent Valie  Cl (95%) coefficlent™. Jalue  CI (95%)

Effects on external embeddedness 0.358 0.391

« Country level predictors> External embeddedness 0.584 8.339** [0.445, 0.716] 0.534  6.204** [0.355, 0.691]
Effects on internal embeddedness 0.267 0.234

« Corporate level predictors> Internal embeddedness 0.305 3.756** [0.142, 0.461] 0.325  4.201* [0.173, 0.473]

« External embeddedness- Internal embeddedness 0.226 2.061 *[0.002, 0.428] ---

« Internal embeddedness— External embeddedness --- -—- 0.176  1.790 [-0.026, 0.360]
Effects on subsidiary R&D contributory role 0.583 0.583

« Corporate level predictors Subsidiary R&D cont. role 0.104 1.194 [-0.061, 0.277] 0.103 1.181 [-0.070, 0.270]

« Country level predictors> Subsidiary R&D cont. role  0.208  2.485 * [0.051, 0.381] 0.205 2.441 *[0.051, 0.383]

« External embeddedness Subsidiary R&D cont. role 0.234 2.559 * [0.052, 0.410] 0.236  2.570 * [0.053, 0.412]

« Internal embeddedness Subsidiary R&D cont. role 0.415 5.476** [0.265, 0.563] 0.417  5.620* [0.265, 0.563]
Control variables on subsidiary R&D contributoryero

* Industry effects—> Subsidiary R&D cont. role 0.126 1.983 [-0.005, 0.246] 0.124 1.922 [-0.004, 0.248]

« Subsidiary age~ Subsidiary R&D cont. role 0.141 1.825 [-0.013,0.288] 0.140 1.795 [-0.016, 0.290]

« Subsidiary size~> Subsidiary R&D cont. role 0.036 0.625 [-0.086, 0.149] 0.037 0.660 [-0.074, 0.144]

¢ Home region— Subsidiary R&D cont. role 0.036 0.574 [-0.157,0.089] -0.034 0.535 [-0.157,0.091]

« Entry mode— Subsidiary R&D cont. role 0.004 0.064 [-0.129, 0.135] 0.003 0.045 [-0.130, 0.132]
Control variables on embeddedness

« Corporate level predictors External embeddedness  0.089 1.225 [-0.058, 0.227] 0.030 0.387 [-0.122,0.181]

« Country level predictors> Internal embeddedness 0.198 1.891 [-0.001, 0.409] 0.330 4.249* [0.184, 0.488]

Note Cl=Confidence Interval; * < 0.01; < 0.05 (based on a Student t(4999) distribution-tailed test).
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Figure 5. Path values and variance explained

Subsidiary age: 0.1410
Subsidiary size: 0.0362
Entry mode: 0.0043
Home region: -0.0361
Industry effects: 0.1256
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R?=0.3581
Q%=0.1703

Country-level 0.5836**

predictors

0.2340*

Subsidiary CC
R&D role

R?=0.5826
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A 0.2258*

v 0.4148**

Corporate- - \
level
predictors

0.3046**

Internal
Embeddedness
R*=0.2665
Q?=0.1582

Note *p < 0.01; < 0.05 (based on a Student t(4999) distributio-tailed test).

5.4 Results of the post hoc assessment of mediataffects

Because our theoretical model involves multiple iaoh hypotheses and requires testing indirect
effects, either in parallel or linked serially ircause sequence, we applied Hayes’ (2012) PROCESS
macro in SPSS 20 for testirsgerial multiple mediator model@Hayes, Preacher, & Myers, 2011).
Moreover, this method uses bias-corrected bootdtmapesting mediating effects, which it performs
better than Baron & Kenny (1986) and Sobel (198%mall to moderate samples in terms of both its
statistical power and Type | error rate (MacKinnbagkwood, & Williams, 2004; Preacher & Hayes,
2008).

The macro also makes it possible to include maaa tine independent variable, each of which can be
tested in a complementary model, and to controlusaneously the non-hypothesised effects of
‘corporate-’ and ‘country-level predictors’. In gamodel, we chose one of the independent variables
(either the ‘corporate-level predictors’ or ‘coyntevel predictors’) as the primary independent
variable to be examined, and treated the otheoeariates for that test (c.f. Sun, 2010). In tleese,

Table 5 shows the results of the post hoc assessihdrese mediating effects.
The first complementary model is specified with tberporate-level predictors’ as the independent

variable (Model 1 in Table 5) and the ‘country-lepeedictors’ treated as a covariate. As can ba,see

‘corporate-level predictors’ have a significantaloeffect on the ‘subsidiary competence-creating
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R&D mandate’ $=0.247**, Clgs=[0.091, 0.402]), which confirms our assumed basetelationship.
When the mediators (i.e. ‘external embeddedness ‘iaternal embeddedness’) are introduced, the
‘corporate-level predictors’ no longer have a digant direct effect on the ‘subsidiary competence-
creating R&D mandate’pE0.084, Chs=[-0.054, 0.223]). Further, the total indirect effés different
from zero since the confidence interval does nottaio zeros {=0.163; Chks=[0.076, 0.284]). An
examination of the specific indirect effects indesa that ‘internal embeddedness’ is the only
significant mediator {=0.134; Cks=[0.060, 0.242]). Therefore, we can affirm that téimal
embeddedness’ fully mediates the impact of ‘congelevel predictors’ on the ‘subsidiary

competence-creating R&D mandate’, so H2 is supgdorte

The second complementary model has the ‘countmstipredictors’ as the independent variable and
‘corporate-level predictors’ as a covariate (Modeah Table 5). In line with these results, ‘country
level predictors’ do have a significant total effen the ‘subsidiary competence-creating R&D
mandate’ $=0.507, Chbs=[0.351, 0.662]), which supports our baseline retethip. When the
mediators (i.e. ‘external embeddedness’ and ‘ileembeddedness’) are introduced, the effect of
‘country-level predictors’ directly on the ‘subsaly competence-creating R&D mandate’ becomes
significantly smaller in size relative to the totdfect $=0.235, Cbs=[0.072, 0.398]), but it remains
significant at the 95% confidence interval. An ekaation of the specific indirect effects shows that
both indirect effects, through ‘external embeddadhand through ‘external-internal embeddedness’
in a double-step path, act as mediators, since @%b confidence interval does not contain zero. In
contrast, the specific indirect effect through eéimtal embeddedness’ does not act as a mediata. Thi
partially supports H1 and H3, since both mediating direct effects coexist and point in the same

direction, which means that partial mediationsrmitfull mediations exist.

Finally, a particular feature of these findingghat they can be shown to be robust after contiglli
for the effects of ‘corporate-level predictors’ dexternal embeddedness’ and ‘country-level
predictors’ on ‘internal embeddedness’, two indireffects that were not hypothesised. These results
reduce the risk of wrong conclusions being drawa asnsequence of parameter bias due to omitted
variables (Judd & Kenny, 1981).
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Table 5. Summary of the results from the post lssessment of mediating effects

MODEL 1: CORPORATE -LEVEL PREDICTORS AS INDEPENDENT VARIA BLE

Total effect of Corporate-level  Direct effect of Corporate-level Indirect effect of Corporate-level
predictors on R&D-contrib. role  predictors on R&D-contrib. role predictors on R&D-contrib. role
Coefficient T-value ngtsgtgg/glgrg Coefficient T-value ngtsgtgg/glgrg Mediators est(i)rlr?atlte ngtsgtgg/glgrg Mediation
0.247*  3.147 [0.091, 0.402] 0.084 1.204 [-0.054, 0.223]otal indirect effect 0.163 [0.076, 0.284]
External embeddedness 0.020 [-0.005, 0.063] ---
External & Internal embeddednes6.009 [-0.003, 0.043]  ---
Internal embeddedness 0.134 [0.060, 0.242] H2alTot

MODEL 2: COUNTRY -LEVEL PREDICTORS AS INDEPENDENT VARIA BLE

Total effect of Country-level Direct effect of Country -level Indirect effect of Country —level
predictors on R&D-contrib. role  predictors on R&D-contrib. role predictors on R&D-contrib. role
Coefficient T-value Bé)gt;tg/grgg Coefficient T-value ngtztg@gpgg Mediators egt(i)rlr?etlte Bé)gt;tg/grgg Mediation
0.507** 6.461 [0.351, 0.662] 0.235*  2.852 [0.072, 0.398Total indirect effect 0.272  [0.157,0.413]
External embeddedness 0.130 [0.023, 0.263] Pdidtial
External & Internal embeddednesf.059 [0.012, 0.136] H3: Partial
Internal embeddedness 0.083 [-0.0002, 0.181]---

Note BC=Bias Corrected; Cl=Confidence Interval; 5,&@®tstrap samples; Confidence level restrictedt®®%, 95% confidence is
provided in output; *p < 0.01; *p < 0.05 (based on a Student t(4999) distributio-tailed test).

‘External’ represents the path: Country-lepeddictors> External embeddedness Subsidiary competence-creating R&D role.
‘Internal’ represents the path: Country-lepeddictors> Internal embeddedness Subsidiary competence-creating R&D role.
‘External&External’ represents the path: Countryelgredictors> External embeddedne3sinternal embeddedness Subsidiary
competence-creating R&D role

6. DISCUSSION AND CONCLUSIONS

The main contribution of this paper has been tegmea multiple mediation model that sheds light on
the origin and underlying predictors of the competecreating R&D role of an MNC subsidiary. Our
findings are consistent with those reported in o8tadies that identify country- and corporate-leve
predictors as being the main predictors of strat&f.D roles, albeit not exactly in the manner that
these prior contributions would have led us to ekpBy bringing together previous insights from the
literature examining subsidiary roles and netwohexe we take the analysis one step further and
uncover various mediations that determine the gtheaof internal and external influences. The presen
study has shown that (1) external embeddednessalfyannediates the impact of country-level
predictors on subsidiary competence-creating R&Bs;0(2) internal embeddedness fully mediates
the impact of corporate-level predictors on sulasidcompetence-creating R&D roles; and, (3) dual
embeddedness (where external embeddedness prenestesl embeddedness) also mediates in a
sequential manner the relationship between the toplevel predictors and the subsidiary’s

competence-creating R&D role. These results haverakimplications.

First, our results suggest that a favourable leralironment positively influences the subsidiary’s
contribution to technology generation within the RINThis effect exists because local embeddedness
establishes the pipeline for sharing, learning gewerating knowledge beyond the boundaries of the

firm. Thus, a better local environment does nofiterown result in the assignment of greater R&D
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mandates; rather, a subsidiary needs to engagehndalogical exploration by strengthening linkages

with local agents.

However, our results show that a subsidiary’s @dkeembeddedness only partially channels the
influence of country-level predictors on its congrete-creating R&D role. A possible explanation of
this partial mediation is the impact of other etyuanportant factors, including local knowledge
spillovers (Audretsch & Feldman 1996; Almeida & Kibgl1999; Alcacer & Chung, 2007; Kaufffeld-
Monz, 2009) and institutional effects (DiMaggio &owell, 1983; Kostova & Zaheer, 1999)
Specifically, consideration needs to be given tontemded knowledge spillovers triggered by local
labour mobility, free-riders benefiting from ali&®&D investment (Almeida & Kogut, 1999; Turkan,
2014) or, simply, social capital interaction (i.e informal exchange of knowledge among
individuals attending social gatherings, such adustry conferences, talks, research seminars,
workshops, etc.). Each of these factors is a pialesturce of accidental and involuntary transfer o
tacit knowledge (Audretsch & Feldman, 1996; Bathiglalmberg, & Maskell, 2004 Turkan, 2014;
Sengun, 2015) that can foster R&D competence-crgatles.

These unintended knowledge spillovers are maintyibatable to the host institutional context
(Oerlemans and Meeus, 2005), which shapes thee)diehaviours, interactions and performance of
individuals and subsidiaries located in the samgioré. In fact, institutional factors, including
government policies on education and training, rigality of labour market regulations (Yi et al,
2015), innovation incentives, public knowledge tedaby local universities and public research
institutes (Schroder, 2014), and knowledge prategiractices (Sofka, Shehu, & de Faria, 2014), also
determine the potential of technological spillovéinst can boost subsidiary competence-creating

roles.

Second, corporate-level predictors appear to loagly associated with internal embeddedness, which
in turn, serves to boost the recognition of compedecreating R&D mandates among a firm’'s
subsidiaries. However, our results show that narckelationship exists between corporate-level
predictors and a subsidiary’s competence-creati&B Role, except through the channels of internal
embeddedness. This finding extends the predictioade in a number of earlier studies conducted
from the resource-based view (e.g. Birkinshaw, 1888h & Morrison, 1992) or from supplementary
theories of subsidiary evolution (e.g. Birkinshaw Kood, 1998; Cantwell & Mudambi, 2005;

Doérrenbacher & Gammelgaard, 2006). These earligliet, undertaken from an atomistic view of

2 We are grateful to an anonymous referee for sumggthis explanation.

3 Bathelt et al. (2004) speak of the “local buzz'emhreferring to the information communicated fazdace as
a result of the co-presence and co-location of [geapd firms.

4 In seeking host country legitimacy, institutionstadlish isomorphic pressures to conform to lodered
values, norms, routines and social interaction§/@jgio & Powell, 1983; Kostova & Zaheer, 1999)
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MNC subsidiary units, do not consider internal eddsziness as the means by which corporate-level

predictors impact a subsidiary’s competence-crgd®&D role.

Third, because much of the influence of externdbetidedness on a subsidiary’s competence-creating
R&D role is conducted through the channels of imiéembeddedness, our study confirms the need to
consider dual network embeddedness as a key preditthe role played by subsidiaries as R&D
contributors. In contrast to previous studies #tegss the importance of external embeddedness for
subsidiary’s role as a competence-creating unid@ksson, Forsgren, & Holm, 2001), our study finds
that internal embeddedness has a more marked $iget mn a subsidiary’s acknowledged
competences. These findings are more in line witibés (2005) who, when examining competence
augmenting laboratories, found that internal nekwpartners receive higher scores than external
partners. A possible explanation for this mightfdnend in the resource-dependency theory (Mudambi
& Pedersen, 2007). Thus, a subsidiary builds aliinkages with key external actors so as to learn
and assimilate knowledge from the host-country remvihent, and wilfully uses corporate linkages in
order to control and transfer value-adding resajrespecially knowledge, on which the rest of the
MNC can draw (Birkinshaw, Hood, & Young, 2005) amtiich they could not otherwise access
(Dérrenbacher & Gammelgaard, 2010). In this sitrgta subsidiary’s internal embeddedness ensures
the dissemination of technological capabilitieskbtcthe parent company, and so it is better able t

manipulate dependencies and exert influence oeealtbcation of mandates.

A more exhaustive examination of the relationstepnueen the external and internal embeddedness in
our model provides further evidence of interestdifidnal analysis in which the line of causalitysva
reversed revealed no significant effect of intermahbeddedness on external embeddedness,
suggesting that the line of causality runs fromemal to internal embeddedness. This might be
because the former requires some degree of intembheddedness to impact fully on the level of
competences the subsidiary is recognised amond/t€ as a whole. This process is of obvious
importance, as it should help shed light on howwkedge obtained through external embeddedness
can be disseminated to the rest of the firm, antdi@ease the subsidiary’s contribution to the MBIC’
overall competitive advantage. Our results als@aéwa positive sign in this line of causality, whic
means that a subsidiary’s competence-creating Ré&l®is affected by the growth of embeddedness

in both the local environment and in the corporegvork.

This conclusion runs contrary to the predictionssofme network-based studies that describe the
existence of a trade-off between internal and eslenetwork embeddedness (e.g. Andersson et al.,
2007). This assumption creates a dilemma similahéoone found in the tension characterising the
integration-responsiveness framework (Meyer e?8i11). Nevertheless, our findings go some way to

refuting these previous claims. In line with Nary2014) who suggests that global and local
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integration are complementary positions, we proeairical evidence of the subsidiary’s capacity to
build on both knowledge networks, at least as fits competence-creating R&D mandates are
concerned. Since the use of each source of knoelexdgontingent upon the subsidiary’s R&D role
(Athreye, Batsakis & Singh, 2016), we would expsabsidiaries presenting an inverse relationship
between their internal and external embeddednessonmerform a competence-creating R&D role.
Thus, on the basis of our findings, internal anttal embeddedness cannot be seen as ‘competing’
forces; on the contrary, the presence of both foig@an imperative condition that is attributaloette

mediating effects they have on each other.

Finally, our results stress the critical role pladyby internal embeddedness as a channel for
transferring knowledge to the rest of the MNC, aating the attention of headquarters and, thus,
having an influence on the allocation of mandafés potential impact on a subsidiary’s competence-
creating R&D role of each of the environmental aaldtional dimensions analysed herein cannot be
fully comprehended until we have fully accountedtfeir effects as mediated through the channels of
internal embeddedness. As such, this study repies@nempirical attempt at directly extending and

deploying the notion of internal embeddedness asnissing link’ between the contradictory stances

taken to date (Achcaoucaou et al., 2014), i.e.ehbat report externally embedded subsidiaries as
more likely to perform an advanced R&D role andsthohat identify external embeddedness as the
driver of isolated mandates. As such, this studgnis of the first to deal explicitly with their jdi

effect on subsidiary R&D roles.

6.1. Managerial relevance

Forecasting which subsidiaries will become compsgerreating units through an examination not
only of the traditional predictors of R&D roles batso of their key mediators (dual network
embeddedness) should provide a valuable founddidirms to design their technological strategies.
This has obvious managerial relevance for subsidimnagers and MNC headquarters alike. On the
one hand, our model disentangles the way in whiffardnt predictors — some of which are initially
hidden — help subsidiary managers understand theofaheir R&D strategic role. In this sense, our
analysis alerts subsidiary managers to the fatt #ifthough local embeddedness can be conceived as
a facilitator of learning and competence developgmand has been traditionally associated with
competence-creating R&D mandates, establishingedlogt, strong relationships with the rest of the
MNC is equally important in the development of ddizsy R&D roles. On the other hand, with
regard to the importance of foreign subsidiaries@sces of competences for the MNC as a whole,
our results warn headquarters of the contingenbrtapce of not only identifying suitable compegtiv
environments in which to locate, but also deterngnthe real possibilities for establishing long-

lasting and profitable technological relationsHipsdeveloping competences in the host countries.
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6.2. Limitations and future research

This analysis is not without its limitations (yattempts to overcome them should open up exciting
avenues of future research). First, for reasortonteptual and analytical stringency, we have &thit
our measurement of subsidiary embeddedness tativedy small number of relationship types that
present a high degree of commitment, trust ancgrecity. Clearly, however, widening the type of
linkages scrutinised is necessary if we hope ta §aither insights. Second, we present evidence in
favour of a positive relationship between dual edaeeiness and a subsidiary’s competence-creating
role; however, this positive effect might only ocaip to a certain point, beyond which increasing
external and/or internal networks may not autornadliidead to better subsidiary R&D competences.
In short, much work is needed on determining thdinmg levels of external and internal
embeddedness. Third, we have only assessed tlot effecal business dynamics on the subsidiary’s
R&D role and not on other value chain activitiescls as marketing or operations, albeit that the
impact and type of embeddedness may differ. Furgearch could usefully validate and extend our
findings by including a subsidiary’s other inteipagl value chain roles. All in all, care should be
exercised in defining the boundaries of the valbairt activities, the type of networks and the
environmental characteristics, bearing in mind tbetting such research boundaries is somewhat

artificial but, nevertheless, necessary from aryaigal point of view (Nell & Andersson, 2012)
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