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Abstract 

 

Many changes have been recorded in the R&D role played by the foreign subsidiaries of multinational 

corporations (MNCs), to the extent that today many are recognised as key players in the development of firm 

innovation-related competences. Given this trend, we examine the predictors of a subsidiary’s R&D role as a 

competence-creating contributor to the MNC’s long-term success. Traditionally, the predictors of subsidiaries’ 

R&D roles have been sought in the specific features of the internal corporate and external host-country 

environments. However, we find that favourable corporate- and country-level conditions may not necessarily 

lead to the enhancement of a subsidiary’s R&D role unless dual embeddedness – that is, the subsidiary’s 

embeddedness in the knowledge networks of the MNC (internal embeddedness) and in those of the host country 

(external embeddedness) – is well established. The main contribution of this paper is the development of a 

multiple mediation model that disentangles the way in which corporate and host-country environments 

interrelate with a subsidiary’s dual embeddedness in the expected configuration of its competence-creating R&D 

role. In developing the model, we use the PLS-SEM method to estimate the relationship between these elements 

and, eventually, to forecast the subsidiary’s competence-creating R&D role. The proposed model should help 

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

 

Prior research has documented the increasingly important role played by the subsidiaries of 

multinational corporations (MNCs) in building innovation-related competences in an international 

basis. This development has, in turn, triggered international knowledge-seeking strategies in the quest 

for long-term competitiveness (Edler, 2004). Some subsidiaries are accordingly given R&D mandates 

to explore local knowledge and gain access to expertise that is complementary to the firm (Santangelo, 

2012), which when leveraged through the transfer of knowledge between MNC units provide a 

competitive advantage for the whole corporation (Birkinshaw, Hood, & Jonsson, 1998; Foss & 

Pedersen, 2004; Frost, 2001). As a result, over time, some subsidiaries become ‘competence-creating’ 

units contributing to the knowledge of other subsidiaries, while many others become the recipients of 

this knowledge, or ‘competence-exploiting’ units (Cantwell & Mudambi, 2005). This dichotomy has 

emerged in parallel with the evolution of MNC structures towards network-based systems (Wang & 

Suh, 2009). The notion of the internationally networked MNC, and its corollary, the geographical 

dispersal of sources of knowledge (Cantwell, 2009), implicitly recognises the subsidiary’s potential to 

access and share knowledge within two distinct contexts: within the MNC itself and within the host 

countries in which it operates (Ghoshal & Bartlett, 1990). Given the importance of subsidiary 

engagement in network linkages for upgrading their own competences and contributing to the MNC’s 

overall capabilities, this study explores the “dual” embeddedness of competence-creating R&D 

subsidiaries as a key factor for future firm-specific advantage. 

 

Existing studies on subsidiary R&D roles pay little attention to the impact of subsidiary involvement 

in corporate and local network linkages (Wang, Liu, & Li, 2009). On the one hand, traditional 

academic models view the MNC as a set of units operating in multiple environments and the R&D 

role of each subsidiary largely as a function of the characteristics of its local environment (see, for 

e.g., Ghoshal & Nohria, 1989; Jarillo & Martínez, 1990). They tend to consider this environment as a 

determinant force that affects all units operating at the same location equally (Holm, Holmström, & 

Sharma, 2005). On the other hand, many other studies consider subsidiary roles as being driven 

primarily by the internal corporate management and focus on the traditional facets of the headquarters-

subsidiary dyad, such as headquarters assignment or subsidiary initiatives (e.g. Ambos, Andersson & 

Birkinshaw, 2010; Birkinshaw et al., 1998; Dörenbächer & Gammelgaard, 2006), in part, assuming 

that an MNC’s subsidiaries have the same opportunity to benefit from the same corporate background. 

 

Yet, earlier research has shown that subsidiaries located in the same country and subsidiaries of the 

same MNC operating in different countries varied markedly in their ability to fulfil international 

responsibilities, ranging from the undertaking of multiple competence-creating mandates to the 

fulfilling of none whatsoever (Moore, 2001). This suggests that environmental predictors (both 
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corporate- and country-level predictors) by themselves cannot fully account for the heterogeneity of 

R&D subsidiaries and that a third explanatory factor concerned with unequal access to knowledge 

resources in the two contexts must exist. With the aim of uncovering this predictor, this study seeks to 

provide fresh answers to the traditional question of: Why are some champion subsidiaries more R&D 

competence-creators than others although operating in the same location or belonging to the same 

MNC? 

 

It is our contention that the answer to this question can be found in the concept of network 

embeddedness, whereby the way in which, and the extent to which, subsidiaries are embedded in 

internal and external networks can vary. We believe that directly linking corporate- and country-level 

predictors to subsidiary R&D roles can result in misleading forecasts. This is because differences in 

the relational embeddedness of subsidiaries – understood as the variety of interactions and the quality 

of the linkages they develop in their networks (Figueiredo, 2011; Giroud & Scott-Kennel, 2009; 

Santangelo, 2009) – lead to differences in their absorption, creation and sharing of knowledge and, 

hence, to different R&D roles. In exploring this question, we aim to provide a better understanding of 

the twin impacts of environmental predictors and dual (internal and external) embeddedness.  

 

While studies examining subsidiaries from this dual-network perspective are increasingly common 

(see, e.g., Figueiredo, 2011; Helble & Chong, 2004; Wang et al., 2009; Yamin & Andersson, 2011; 

Ciabuschi, Holm, & Martin, 2014; Oehmichen & Puck, 2016, Bresciani & Ferraris, 2016), few 

consider the simultaneous effect of internal and external embeddedness on subsidiary R&D roles (with 

the notable exceptions of Wang et al., 2009; Andersson, Dellestrand & Pedersen, 2014; Achcaoucaou, 

Miravitlles, & León-Darder, 2014) and even fewer, if any, attempt to demonstrate how corporate- and 

country-level predictors might be related to dual embeddedness in determining a subsidiary’s R&D 

role. Indeed, the calls to ‘unpack’ the dual or multiple-embeddedness of subsidiaries from other 

organisational arrangements are constant in the literature (Cantwell, 2009; Meyer, Mudambi, & 

Narula, 2011; Collinson & Wang, 2012; Oehmichen & Puck, 2016). 

 

This study seeks to contribute the literature by developing a model that combines both the influence of 

the corporate and country environments with the effects of dual embeddedness so as to provide a 

better understanding of the predictors of subsidiaries’ competence-creating roles. By adding concepts 

and insights from the network-based view to the literature on subsidiary’s R&D, our analysis is able to 

go further than previous studies and uncover several mediations that determine the strength of internal 

and external influences. Using a partial least square (PLS) approach to structural equation modelling 

on a sample of 111 foreign-owned subsidiaries in Spain, our results indicate that performing a 

competence-creating R&D role depends not only on favourable corporate and country environments, , 
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but also on the subsidiary’s simultaneous embeddedness in corporate and local networks, since they 

mediate the relationship between environmental predictors and R&D roles.  

 

The paper is organised as follows: the next section provides a brief overview of the relevant theory, 

while section 3 derives the hypotheses that should serve to disentangle the effects of corporate- and 

country-level predictors and dual embeddedness on competence-creating R&D roles. Section 4 

describes the data, methods, and variables used to run the forecasting model. The empirical findings of 

the multiple mediation analysis are presented in section 5 and their implications are discussed in 

section 6. 

 

2. THEORETICAL FRAMEWORK 

 

Since scholars began to identify subsidiaries as important actors in the creation and maintenance of the 

MNC’s firm-specific advantage (Cavanagh & Freeman, 2012), two prominent views emerged. At the 

beginning of the eighties, many empirical studies, taking an industrial-organisation perspective 

(Porter, 1980), claimed that the differentiated roles played by subsidiaries was largely dependent on 

the characteristics of their local environment (Ghoshal & Nohria, 1989; Jarillo & Martínez, 1990). 

Later, towards the end of the eighties, studies grounded in the resource-based view suggested that as 

subsidiaries develop their level of competences, they become better equipped to fulfil more advanced 

roles (Cavanagh & Freeman, 2012). 

 

Although these two perspectives have added greatly to our understanding of the way in which 

subsidiaries contribute to achieving a firm’s competitive advantages, they overlook the fact that a 

MNC constitutes a network of internationally dispersed units (Zander, 1999), each of which is 

embedded in local networks (Andersson, Forsgren, & Holm, 2002; Forsgren, Holm, & Johanson, 

2005). This conceptualization of the MNC as a differentiated network gave way in the late nineties to 

the network-based view (Dyer & Singh, 1998; Gulati, 1999). From this perspective, the MNC is able 

to share existing knowledge and to combine it to build new knowledge, by tapping into a range of 

sources available in its subsidiaries (Frost, 2001). As such, a subsidiary’s critical resources can extend 

across country or firm boundaries and can emerge from idiosyncratic exchange relationships with 

different counterparts (Dyer & Singh, 1998). Thus, each specific relationship may expose subsidiaries 

to new ideas and opportunities, providing them with unique strategic access to new knowledge and 

learning opportunities (Santangelo, 2009). 

 

Consequently, each of the foregoing perspectives differ in its primary focus – be it industry/location, 

resources/capabilities or linkages, respectively. The central thesis of this article, however, is that 

focusing on just one of these areas severely limits our ability to account for a subsidiary’s contribution 
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to a firm’s competitive advantage. Hence, what we propose and test is a comprehensive framework 

that integrates theoretical insights on the effect of both country- and corporate-level predictors and 

dual embeddedness in the shaping of subsidiary R&D roles. 

 

3. HYPOTHESIS DEVELOPMENT 

 

3.1. Mediating effect of the external MNC network 

 

Grounded in the industrial-organization perspective, environmental factors in host countries are 

assumed to contribute to the development of MNC subsidiary competences and, thus, to predict 

subsidiary R&D roles. Birkinshaw & Hood (1998: 775) refer to them as factors of ‘local environment 

determinism’ and Cantwell & Mudambi (2005: 1113) allude to ‘locational determinants’ to show that 

R&D development is conditioned by the ‘characteristics of the location in which the subsidiary is 

situated’ in terms of quality and resource conditions. The main argument underpinning this 

environmental deterministic view is that, in essence, each subsidiary is affected by operating under a 

unique set of conditions (identified in Porter’s (1990) diamond model as customers, competitors, 

suppliers and factor endowments) which constrains or determines a firm’s competitiveness. For 

instance, the level of competition in the environment puts pressure on firms to be innovative and to 

upgrade their competences in order to outperform their competitors (Holm, Malmberg, & Sölvell, 

2003). Similarly, consumer discernment and sophistication push MNC units to develop new practices 

and competences to satisfy demanding customers (Beise, 2004). Specialised suppliers, too, may 

stimulate the development of competences in firms that agglomerate in a particular location (Shaver & 

Flyer, 2000). Physical proximity clearly matters in generating agglomeration economies and 

knowledge spillovers among firms located in the same territory (Jaffe et al., 1993; Audretsch & 

Feldman, 1996; Almeida & Kogut, 1999; Alcacer & Chung, 2007). Hence, as a baseline, we assume a 

positive relationship exists between the strengths of a country’s environment (country-level predictors) 

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

 

Although Porter’s (1990) model focuses on a ‘firm’s location advantage in leading-edge clusters’, its 

four main dimensions are equally applicable when assessing the dynamism of the subsidiary’s external 

environment (Birkinshaw & Hood, 1998). In this sense, Frost, Birkinshaw, & Ensign (2002) examined 

the influence of a host country’s ‘diamond strength’ to predict the emergence of centres of excellence 

around the world, but they found no significant relationship between them. Likewise, Foss & Pedersen 

(2002) used the elements of Porter’s diamond model to assess the transferability of knowledge sourced 

from subsidiaries’ local environments and found ‘cluster-based knowledge’ the least interchangeable 

among a corporation’s units. Moreover, Holm et al. (2005) were unable to verify a relationship 

between the dimensions of a competitive environment and a subsidiary’s impact on the development 
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of MNC competence, except through external network relationships. All in all, these inconclusive 

insights reveal the need to identify a catalyst of the effects of country-level predictors on subsidiary 

R&D roles. Therefore, to understand the phenomenon it is necessary to consider not only location 

issues at the country-level but also local network relationships as the main device for leveraging 

environmental factors.  

 

Subsidiaries develop their technological competences by active participation in relationships with 

local agents, benefitting from agglomeration economies and localised knowledge in the host country 

(Jaffe et al., 1993; Audretsch & Feldman, 1996; Alcacer & Chung, 2007). As knowledge is partially 

tacit and localised, its transfer needs frequent interaction, facilitated not only by physical proximity 

(Almeida & Kogut, 1999; Alcacer & Chung, 2007) but also by embedding in long-lasting network 

relationships with host-country actors (including customers, suppliers, universities, science centres and 

the authorities) (Andersson et al., 2002). This is what is understood as external embeddedness from the 

network-based view. The underlying idea is that the maintenance of strong, trustful and cooperative 

ties with local actors can potentially establish the basis for learning, generating and transferring 

knowledge beyond the boundaries of the firm (Al-Tabbaa & Ankrah, 2016), where this knowledge is, 

in turn, the basis for developing technological competencies to undertake innovative activities 

(Figueiredo, 2011). In this sense, Andersson et al. (2002) found that external technical embeddedness 

– the type of embeddedness associated with R&D activities – has a positive impact both on the 

subsidiary’s expected performance and on its role in the development of products and production 

processes in the MNC. 

 

Thus, the reason why some subsidiaries achieve better innovative performance than others (despite 

they operate in the same environment), can be explained by the breadth (diversity of agents) and depth 

(commitment and trust) of their linkages with local partners. It would seem that improvements in a 

subsidiary’s R&D role can be achieved, therefore, by promoting their effective integration in the local 

environment and that they cannot simply be attained by locating in a munificent location (Cantwell, 

2009). In short, the effect of environmental characteristics as a source of competitiveness lies in the 

proximity of the subsidiary to the country’s national innovation system and to a greater extent in its 

interaction via relational embeddedness. 

 

While previous studies have considered the evolution in a subsidiary’s R&D role to be driven by 

favourable/unfavourable environment conditions (Benito, Grøgaard, & Narula, 2003; Frost, 2001), we 

seek to relate location advantages to the relationships forged with actors in the external environment 

(see Figure 1). We argue that the degree of local embeddedness reflects how well the subsidiary takes 

advantage of challenging competition, demand market conditions, factor endowments, suppliers and 
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related industries to contribute to the MNC’s overall competences. Seen in this way, the effects of 

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

 

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

creating R&D mandate is mediated by its external local embeddedness. 

 

Figure 1. Hypothesis 1 
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the leadership of the subsidiary managers, ensure that the resources and capabilities developed gain 

headquarters’ recognition (e.g. Birkinshaw, 1997; Birkinshaw et al., 1998; Cantwell & Mudambi, 

2005; Cavanagh & Freeman, 2012; Dörrenbächer & Gammelgaard, 2006; Pearce, 1999; Roth & 

Morrison, 1992; Scott, Gibbons, & Coughlan, 2010). 

 

Specifically, subsidiary entrepreneurship requires the subsidiary to take risks, and to be both 

innovative and proactive (Dimitratos, Lioka & Young, 2014). These features explain why some 

subsidiaries do efforts to develop new products, improve the production processes and bid for internal 

corporate investments (Verbeke & Yuan, 2013). In fact, risk-taking behaviour thrives in a true 
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It has been postulated that subsidiary initiative can have a positive impact on its competence-creating 

role (e.g. Taggart, 1996; Birkinshaw, 1996; Birkinshaw et al., 1998; Pearce, 1999; Cantwell & 

Mudambi, 2005; Young & Tavares, 2004; Scott et al., 2010; Dimitratos, Lioka & Young, 2014), and 

even in the absence of specific initiatives, a subsidiary’s entrepreneurial culture may still have a 

positive effect on the development of distinctive capabilities. Indeed, Birkinshaw et al. (1998) 

considered subsidiary initiative to be a particular manifestation of an entrepreneurial atmosphere and 

classed them as a separate dimension. 

 

The leadership provided by a subsidiary’s top management can likewise be expected to have a direct 

influence on its competence-creating R&D role, not only by providing direction and by fostering 

entrepreneurial drive among the subsidiary’s employees (Ghoshal & Bartlett, 1994), but also by 

championing and sponsoring the assignment of new international mandates to the subsidiary 

(Birkinshaw, 1997; Birkinshaw et al., 1998). For example, Cantwell & Mudambi (2005) conclude that 

gaining a competence-creating R&D mandate requires, among other factors, the ability of the 

subsidiary’s managers to develop and exercise a ‘voice’ in the wider corporate group. Ling, Floyd, & 

Baldridge (2005) support this view by stressing the effect of quality relationships between subsidiary 

managers and targeted top managers in ‘issue selling’. Conroy and Collings (2016) go a step further 

by exploring the mechanisms through which issue selling may result in gaining legitimacy for 

subsidiary initiative. Thus, adhering to traditional theories, as a baseline, we assume a positive 

relationship between the strength of corporate-level predictors and the likelihood of a subsidiary 

performing a competence-creating R&D role. 

 

However, these internal predictors of subsidiary strategic role have been expanded by the findings 

from network-based research. The latter highlight the interdependence of the internal corporate actors 

in developing competences and in creating a competitive advantage through the building of close ties 

of trust within the MNC, boosting the MNC’s competitiveness (Álvarez, Marin, & Fonfría, 2009). 

According to Schneckenberg, Truong and Mazloomi (2015) intra-firm knowledge sharing and 

organisational learning processes nurture microfoundational sources of innovative capabilities. Here, 

drawing specifically on Ambos et al.’s (2010) study, we consider internal embeddedness as being 

positively related to a subsidiary’s strategic importance as a competence provider to the corporation, 

motivating headquarters involvement in the development of subsidiary innovation (Ciabuschi, 

Dellestrand, & Martín Martín., 2011). From a managerial perspective, if subsidiary managers can 

build good relationships of trust with their counterparts in head office and in their sister affiliates, then 

they can strengthen internal cooperative ties, develop intra-corporate joint research, increase their 

visibility and draw the parent company’s attention to particular issues (Bouquet & Birkinshaw, 2008; 

Dutton, Ashford, O'Neill, & Lawrence, 2001). 
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Consequently, the building of a close-knit internal network is critical for the development of a 

subsidiary’s R&D roles, as it provides the basis for leveraging subsidiary corporate-level environment 

and for exploiting the knowledge and capability dependency of its sister affiliates. Even though a 

subsidiary displays a strong entrepreneurial culture, undertakes risky initiatives or has powerful 

leaders in positions of command, these factors may all fall on deaf ears if it is not well connected with 

the rest of the MNC’s units (Birkinshaw & Ridderstråle, 1999), as these internal network linkages are 

the channels via which subsidiary knowledge is made available to the rest of the MNC (Adenfelt & 

Lagerström, 2006). Moreover, the network ties influence the strategic context for decision making in 

an MNC (Garcia-Pont, Canales, & Noboa, 2009) and, thus, they affect decisions regarding which 

subsidiaries should be allocated R&D mandates. Hence: 

 

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

creating R&D mandate is mediated by its internal corporate embeddedness. 

 

Figure 2. Hypothesis 2 
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of corporate- and country-level predictors, as outlined in the two previous sections. 
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In this sense, the competence-creating R&D roles are generally associated with sourcing of knowledge 

abroad, which is conveyed by a subsidiary’s business relationships with its external partners 

(Andersson, Forsgren, & Pedersen, 2001; Andersson et al., 2002). Strengthening these external 

network linkages is likely to enhance a subsidiary’s contribution to competence development within 

the MNC (Andersson et al., 2002; 2007) and, at the same time, boost the subsidiary’s power position 

because of the knowledge dependency of other parts of the MNC (Mudambi & Navarra, 2004). Thus, 

for a subsidiary to gain access to new knowledge it has to engage more intensively with local partners 

and in this way it is likely to be rewarded with a competence-creating R&D mandate. Hence, as a 

baseline, we assume a positive relationship between external embeddedness and the likelihood of 

performing a competence-creating R&D role. 

 

Yet, clearly, the subsidiary is also a member of the MNC network. This means that the subsidiaries are 

required to be responsible to their host country whilst also meeting the demands of their parent 

organisation (Forsgren et al., 2005; Reilly & Scott, 2014). However, striking the right balance is not 

always easy. Moreover, the resource constraints it faces have opportunity costs in terms of adapting to 

the external and the internal environment. Limited resources mean that a subsidiary often experiences 

a trade-off between external and internal embeddedness, which can have two possible outcomes: First, 

a high degree of external embeddedness may lead a subsidiary to develop context specific capabilities 

that are not readily applicable in other MNC units (Andersson, Forsgren, & Holm, 2001). Thus, the 

subsidiary becomes geographically isolated in the MNC network and its level of contribution to the 

MNC diminishes. Second, a high degree of internal embeddedness may lead a subsidiary to become 

heavily dependent for its resources on other parts of the MNC at the expense of sourcing new 

knowledge through channels of external embeddedness (Andersson et al., 2007). In this case, the 

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

 

Consequently, in order to gain a competence-creating R&D role a subsidiary must be not only 

‘externally embedded’, operating as an independent actor in its local environment where it establishes 

relationships so as to learn and assimilate knowledge from the host country environment (Andersson et 

al., 2002), but also ‘internally embedded’, integrating itself in the MNC network to transfer its 

knowledge to the parent company and sister affiliates, insofar as subsidiaries are dependent on the 

strategic allocation of resources and mandates within the MNC (Meyer et al., 2011).  

 

Consolidation of the subsidiary’s R&D role can only really take place when explicitly acknowledged 

by corporate headquarters. If a subsidiary’s capabilities are not valued, its strategic role will not be 

recognised and a competence-creating mandate will not be assigned (Birkinshaw & Hood, 1998). In 

this second part of the process, a subsidiary must learn to exploit its connectivity within the MNC 
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network (Meyer et al., 2011). After accessing local external knowledge, the subsidiary must be able to 

transfer it internally within the firm so as to gain recognition and to be deemed important for the whole 

MNC. Increasing intra-organisational knowledge exchange with other units of the MNC is believed to 

boost a subsidiary’s visibility within the whole organisation (Bouquet & Birkinshaw, 2008), attract 

headquarters attention (Ambos et al., 2010) and increase its influence over head office’s decision 

making (Mudambi & Navarra, 2004). More recent contributions show that updated knowledge about 

their overseas subsidiaries makes headquarters more likely to grant them legitimacy in their R&D role 

(Asakawa & Aoki, 2016). 

 

As a result, the learning effects of external embeddedness need a certain degree of internal 

embeddedness so that they might contribute to the competence repositories of the entire MNC. 

Integrating this mediation role of internal embeddedness with that of external embeddedness generates 

a sequence where country-level predictors impact on its external embeddedness and this in turn 

influences the subsidiary’s competence-creating R&D role through its internal embeddedness (see 

Figure 3). Thus: 

 

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

creating R&D mandate is mediated by its dual embeddedness (external and internal embeddedness). 

 

Figure 3. Hypothesis 3 
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configuration of competence-creating R&D roles (i.e. ‘corporate-level predictors’ and ‘country-level 

predictors’) are both mediated by the subsidiary’s ‘internal’ and ‘external embeddedness’. 

 

Figure 4. Theoretical model 
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configuration of different subsidiary roles. The present study specifically draws on measures of 

external embeddedness, internal embeddedness and R&D functional area. 

 

Target population and sampling. The population of this study consists of foreign-owned 

subsidiaries with productive activity located in Spain. In the absence of registers or directories of this 

type of units, we constructed the sample frame using data assembled from the annual directory of 

firms compiled by the Spanish Industrial Journal, Fomento de la producción, and the data base 

Analysis System of Iberian Balances (SABI) compiled by Informa. Together they monitor more than 

200,000 Spanish companies based on information contained in the Commercial Registries, thus 

covering more than 95% of the existing population.  

 

We narrowed the companies down by defining foreign-owned subsidiaries as local affiliates whose 

parent companies held at least 51 percent of their ownership. After correcting for any discrepancies, 

inaccuracies or out-dated information through the triangulation of the data with other sources 

(including industry publications, company reports, newspaper articles, etc.), a census of 1,072 foreign-

owned industrial firms were identified in Spain.  

 

Data collection and respondents. The second stage involved the mailing of the CEOs of the 

aforementioned 1,072 subsidiaries. The CEO was selected as our target respondent on the basis of 

their assumed knowledge of the firm’s strategic profile (Frost et al., 2002). The first survey mailing 

was sent out in June 2008, followed up with a reminder and a replacement questionnaire (where 

necessary) in September 2008. Likewise, a large call round was conducted after every mailing. All in 

all, a total of 125 questionnaires were returned, which is within the normal range for surveys of MNC 

subsidiaries with high-level executives as respondents (Harzing & Noorderhaven, 2006). 

 

The number of usable responses was reduced to 111, either because the subsidiary reported no R&D 

activity at all or for reasons of missing data, giving an effective response rate of 10.35%. Non-

response bias was checked by comparing the number of employees and the industry (based on two-

digit NACE classification) of the respondent subsidiaries with those of the non-respondents. The t-

statistic was used to test the non-response bias for the number of employees (in log scale), as the 

normally distributed quantitative variable, and the Chi-square test for the economic sector, as the 

nominal variable. No significant differences were found between respondents and non-respondents (p-

value=0.594; p-value=0.377, respectively).  

 

The final sample covers more than 20 different types of manufacturing industry (based on two-digit 

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

products, machinery and equipment (10.0%) industries dominating the sample. Within the sample, 
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subsidiaries vary considerably in size (ranging from 5 to 7,406 employees with an average of 394), age 

(ranging from 2 to 118 years with an average of 35), internationalisation (ranging from 0 to 96% 

foreign sales with an average of 28.34%) and R&D budgets (ranging from €0.02 million to €41.33 

million with an average of €3.92 million). Parent company nationality is also varied (with 18 

nationalities being represented): 73.64% are of European origin, 20.00% North American, and 5.45% 

Asian. This guarantees a diverse sample in terms of industry, size, age and internationalisation, and 

hence we minimise the number of sources of extraneous variance and systematic bias. 

 

4.2. Measures 

 

The measures used in this paper, in line with previous studies, are based on elements captured from an 

initial literature review, while we extend prior operationalisations by purposely customizing them to 

this specific research project. Table 1 provides a summary of the constructs used.  

 

Table 1. Constructs and measures 

 

CONSTRUCT/INDICATOR 
 

DEFINITION 

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

Level of competition  
• Domestic rivalry • High intensity of domestic rivalry 
• Firm strategy • High intensity in differentiation competitive strategy  

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  
• Supply industries • Quality of supply industries 
• Complementary & supporting industries • Existence of complementary & supporting industries 

  
CORPORATE-LEVEL PREDICTORS Respondents indicated to what extent the following statements 

correspond to their subsidiary. 
(1=strongly disagree; 7=strongly agree) 

Subsidiary entrepreneurship  
• Proactiveness • Managers consistently engage in new ventures even if they are 

uncertain. 
• HQs risk-taking encouragement • There is encouragement for calculated risk 

Subsidiary initiative  
• Beyond mandate • The subsidiary has developed competences beyond the mandate 

assigned by headquarters. 
• Legitimacy • Managerial initiatives and dissent are viewed as legitimate 
• Enhancement • Managers have initiative to enhance local value-added activities. 
• Obeying orders (item dropped) • The subsidiary only executes the decisions taken in other units of the 

group 
Subsidiary leadership  

• Decision making participation • Subsidiary managers actively participate in corporate decision- 
making committees 

• Good political relationships • Subsidiary senior managers have fostered good political relations 
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with their counterparts and bosses in head office and sister affiliates 
• Managers’ track record • The subsidiary has a history of strong, internally respected leaders 

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

Breadth of external ties (1=not important at all; 7=very important) 

• Local individual knowledge • Technological inputs derived from the personnel’s knowledge and 
know-how generated from their prior working experience 

• Local firm infrastructure • Technological inputs derived from joint research activities with local 
firms 

• Academic community • Technological inputs derived from joint projects with the local 
academic community (Universities, research centres, etc.) 

Depth of external ties (1= used rarely; 5=used very often) 

• External outsourcing • Technology sources derived from an effective use of a strong 
Spanish technological capability (e.g., outsourcing, acquisition) in 
areas of science particularly relevant to our industry 

• Strategic alliances • Technology sources derived from joint collaborative efforts with 
Spanish actors involving different types and degrees of research and 
development, and joint problem-solving with high degrees of trust 
and complexity 

  
INTERNAL EMBEDDEDNESS Respondents indicated to what extent the following aspects have 

contributed to achieve the differential capabilities of their 
subsidiary in performing R&D activities. 
. 

Breadth of internal ties  (1=not important at all; 7=very important) 

• Inflows from HQs • Vertical knowledge inflows related to new products and new 
services from HQs (top-down flows) 

• Outflows to HQs • Vertical knowledge outflows related to new products and new 
services to HQs (bottom-up flows) 

• Peer Subsidiary interflows • Horizontal knowledge flows related to new products and new 
services among peer subsidiaries (peer flows) 

Depth of internal ties  (1= used rarely; 5=used very often) 

• MNC units’ experience • Knowledge absorption from the experience of other MNC units to 
create new product models and new production systems 

• MNC joint collaboration • Knowledge sharing with other units based on collaborative research, 
development and design of new products, processes, components 
based on new technology  

  
SUBSIDIARY COMPETENCE- 
CREATING R&D ROLE 

Vis-à-vis other R&D units within the same business unit, 
respondents indicate the level of competences performed by the 
subsidiary that are recognised by the entire MNC. 
(1=weak competence recognised; 7=very strong competence 
recognised) 

• Basic research  • Cutting-edge research (basic research) 
• Applied research • Applied research into new product generations 
• Research into new materials/specifications • Research into new materials and new specifications 
• Development of new 

products/designs/prototypes 
• Development of new products, designs and prototypes 

• Own-design manufacturing • Own-design manufacturing 
• Major improvements to 

machinery/equipment/ processes 
• Major improvements to machinery, equipment and processes 

 

Country-level predictors. The configuration of the environment was measured using eight 

items, reflecting the subsidiary manager’s perception of different aspects of the host country. Building 

on the main elements of Porter’s (1990) diamond model and the scale developed by Frost et al. (2002), 

respondents were asked to assess the business environment in which they compete: ‘level of 

competition’; ‘demand market conditions’; ‘factor conditions’; and availability of ‘supplier and related 

industries’. In line with Venaik, Midgley, & Devinney’s (2005) recommendations, we specified this 
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measure as a reflective first-order, formative second-order construct (see Figure 4). They argue that 

environmental pressures are too diverse to covary and to be considered typical ‘reflective’ one-

dimensional latent constructs, advocating ‘for more pressure dimensions and for measuring these by 

the formative indexes’ (Venaik et al., 2005: 663). 

 

Corporate-level predictors. The corporate-level variable was constructed from eight 

questionnaire items specified as statements to which managers indicated agreement. This set of 

measures was assembled from multiple contributions in order to capture not only subsidiary choices 

but also headquarters perceived stance towards them. Initially, this variable was modelled as a single 

first-order factor; however, the number of items fell in the course of Factor Analysis in the PLS, 

suggesting the existence of underlying dimensions. The first dimension embraces entrepreneurial 

orientation using measures of risk-taking encouragement and subsidiary proactiveness inspired by 

Covin & Slevin (1989) and Miller & Friesen (1982). The second dimension assesses subsidiary 

initiative based on Roth & Morrison (1992) and Birkinshaw’s (1997) scales. The third dimension 

captures subsidiary leadership based on Birkinshaw et al.’s (1998) measure. Finally, the corporate-

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

 

Dual-embeddedness. Internal and external technical embeddedness were captured using a total 

of ten indicators. First, as regards the ‘breadth’ of subsidiary ties, respondents indicated the 

importance of their interactions with different types of agents (either local actors or corporate 

counterparts) for the development of the subsidiary’s R&D competences. In the external 

embeddedness category, in line with Asmussen, Pedersen, & Dhanaraj (2009), we use the network 

links specific to the technical environment, consisting of labour with industry-specific skills, local 

research institutions, and related industries (three items). In the internal embeddedness category, the 

items cover knowledge sourcing linked to the corporate agents, namely, the focal subsidiary, the 

headquarters and the peer subsidiary units (three items) (Figueiredo, 2011). Second, the strength of a 

subsidiary’s network relationships was captured by asking respondents about their ‘depth’ of 

engagement in certain knowledge-based linkages that require high degrees of commitment, trust and 

reciprocity and which embody the concept of embeddedness (Dacin, Ventresca, & Beal, 1999). In the 

case of external embeddedness, we included outsourcing and alliances/cooperation linkages 

(Manolopoulos, Dimitratos, Young, & Lioukas, 2009; Dimitratos, Liouka & Young, 2014); while for 

internal embeddedness, we refer to linkages for leveraging the experience of other units and joint 

collaborative efforts (two items) (Minbaeva, Pedersen, Björkman, Fey, & Park, 2003; Monteiro, 

Arvidsson, & Birkinshaw, 2008). Both the internal and external embeddedness variables were 

specified as reflective second-order constructs, each loading strongly on two dimensions that fit the 

concepts of breadth (diversity of agents) and depth (commitment and trust) of the subsidiary’s patterns 

of contacts with its partners as proposed by Andersson et al. (2002). 
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Subsidiary competence-creating R&D role. The subsidiary competence-creating R&D role 

construct comprises six items measuring, from the subsidiary manager’s perspective, the level of 

capabilities in different R&D activities performed by the subsidiary and recognized by the entire 

MNC. Our aim here, in keeping with Birkinshaw & Hood (1998), is to focus on the subsidiary’s 

mandate and its underlying capabilities. This variable, specified as a first-order construct, captures the 

subsidiary’s recognised capabilities for undertaking its competence-creating R&D role. As such, it is 

an adaptation of the measure of a firm’s technological capabilities as proposed by Iammarino, Padilla-

Perez, & Von Tunzelmann (2008), but here we consider only the advanced category of capabilities as 

descriptors of a competence-creating R&D role (see Table 1 for specific details). 

 

Control variables. In order to control for effects other than those hypothesised, we used 

several control variables which we drew from the previous literature and used to control for their 

influence on knowledge transfer and mandate allocation. First, we introduced ‘subsidiary size’ 

measured as the number of employees in the focal subsidiary (Foss & Pedersen, 2002; Bouquet & 

Birkinshaw, 2008) and ‘subsidiary age’ computed as the number of years the subsidiary had been in 

operation (Håkansson & Snehota, 1995; Yamin & Andersson, 2011). Second, to ensure that ‘entry 

mode’ is not driving the results, we used a dummy variable as a control for the formation of the 

subsidiary (1=greenfield investments and 0=otherwise) (Belderbos, 2003; Björkman, Barner-

Rasmussen, & Li, 2004). Third, following Rugman & Verbeke’s (2004) regionalisation theory, we 

introduced a dummy variable, ‘home region’, for similar vs. different locations with respect to the 

continent on which the subsidiary’s headquarters is are located, in this case the EU. Fourth, we 

controlled for ‘industry effects’ (Gupta & Govindarajan, 2000; Frost et al., 2002) creating a dummy 

variable based on two-digit NACE classification subsequently collapsed into OECD technology and 

knowledge-intensity industry classifications. Finally, to guard against incorrect conclusions, we also 

estimated two non-hypothesised paths between ‘country-level predictors’ and ‘internal embeddedness’ 

and between ‘corporate-level predictors’ and ‘external embeddedness’. Thus, in these specific 

relationships, the independent variables act as controls. 

 

5. DATA ANALYSIS TECHNIQUE AND RESULTS 

 

A partial least square (PLS) approach to structural equation modelling (Chin, 1998; Wold, 1982) was 

used to test the hypotheses, specifically we used SmartPLS 2.0 software (Ringle, Wende, & Will, 

2005). For the analysis conducted here, this technique is preferable for several reasons: First, as dual 

embeddedness is still at an early stage of development, the regression-based approach of PLS is more 

appropriate than the use of covariance-based models, since the former is better suited to ‘predictive 

research’ models, that is, exploratory studies (Chin, 2010) such as the one reported herein. Predictions 
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are achieved by ‘extracting from the predictors a set of orthogonal factors called latent variables 

which have the best predictive power’ (Abdi, 2010: 97). Second, the research model contains both 

reflective and formative constructs, to which PLS is particularly suited (Diamantopoulos & 

Winklhofer, 2001; Jarvis, MacKenzie, & Podsakoff, 2003). Third, PLS is also particularly useful for 

forecasting a set of dependent variables from a very large set of independent variables, i.e., predictors 

(Abdi, 2010). In our model, four of the five main constructs are second-order constructs measured 

using eleven dimensions and interwoven with a set of mediations. Such a complex model specification 

corroborates the suitability of PLS, given its robustness in dealing with complex models of limited 

sample size (Reinartz, Haenlein, & Henseler, 2009) and skewed data (Ringle, Götz, Wetzels, & 

Wilson, 2009; Wilden, Gudergan, Nielsen, & Lings, 2013). 

 

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

first stage, we assess the psychometric properties of the measurement model, while in the second stage 

we provide evidence supporting the structural model as exemplified by the hypothesis. Bootstrap 

percentile confidence intervals (setting the number of bootstrap samples equal to 5000) were 

constructed to assess the significance of the parameter estimates (Preacher & Hayes, 2004; Chin, 

2010).  

 

5.1 Psychometric properties of the measurement model 

 

As the second-order latent variables in the model encompass both reflective and formative constructs, 

the two-stage approach, also known as the latent variable score method (Ringle, Sarstedt, & Straub, 

2012; Wetzels, Odekerken-Schroder, & van Oppen, 2009), was adopted to specify the hierarchical 

latent variables. In both first-order and second-order reflective measurement models, psychometric 

properties proved to be optimal with reference to the reliability and validity attributes of the item 

scales used. Item standardised loadings are equal to at least 0.707 (Carmines & Zeller, 1979), except 

for ‘key customers’, ‘decision making participation’, and ‘external outsourcing’ items, which were 

retained in the model, since they are over the minimum acceptable value of 0.55 suggested by Falk & 

Miller (1992) for initial stages of research development (Chin, 1998)1. Further, we find all factor 

loadings to be significant at the 0.01 level (based on a Student t(4999) distribution, two-tailed test). 

Composite reliabilities exceeded the benchmark of 0.7 for exploratory research suggested by Nunnally 

(1978) (Tables 2 & 3) and convergent validity in terms of average variance extracted (AVE), exceeds 

the 0.5 threshold recommended by Fornell & Larcker (1981). Moreover, comparison of these 

reliabilities with inter-construct correlations demonstrates adequate discriminant validity (Fornell & 

Larcker, 1981). This can be seen in Tables 2 and 3, where the AVE for each construct is much larger 

than the squared correlation between two constructs.  
                                                           
1 Item standardized loadings are available upon request from the authors. 
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Table 2. Validation of the first-order measurement model. Construct reliability, convergent and discriminant 

validity 

 

 1 2 3 4 5 6 7 8 9 10 11 12 
Composite 
reliability 

  1. Level of competition 0.683                      0.809 

  2. Demand market conditions 0.067 0.632           0.762 

  3. Subsidiary entrepreneurship 0.004 0.034 0.738          0.849 

  4. Breadth of external ties 0.276 0.055 0.007 0.700         0.875 

  5. Depth of external ties 0.028 0.059 0.022 0.072 0.653        0.784 

  6. Factor conditions 0.109 0.013 0.004 0.213 0.004 0.738       0.849 

  7. Subsidiary initiative 0.004 0.001 0.236 0.005 0.007 0.000 0.603      0.819 

  8. Breadth of internal ties 0.060 0.041 0.105 0.088 0.111 0.046 0.020 0.684     0.866 

  9. Depth of internal ties 0.024 0.048 0.132 0.017 0.153 0.064 0.051 0.315 0.877    0.935 

10. Subsidiary leadership 0.032 0.033 0.311 0.017 0.003 0.002 0.371 0.057 0.044 0.510   0.753 

11. Subsidiary competence-creating role 0.204 0.056 0.078 0.247 0.119 0.139 0.041 0.380 0.248 0.056 0.618  0.906 

12. Supplier & related industries 0.185 0.148 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 extracted; while below the diagonal the shared variance (squared correlations) 
is represented. 
 
 
Table 3. Validation of the second-order measurement model. Composite reliability, convergent and discriminant 
validity 
 

  1 2 3 4 5 
Construct 
reliability 

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 extracted; while below the diagonal the shared variance (squared correlations) 
are represented. 
 

For the formative second-order construct ‘country-level predictors’, psychometric properties are 

interpreted using weights and their statistical significance. Except for ‘demand market conditions’, the 

contribution of all dimensions to the formative measure is significant at least at the 0.05 level. 

Nevertheless, ‘demand market conditions’ should be interpreted as ‘absolutely important’ (Hair, 

Sarstedt, Pieper, & Ringle, 2012) and retained in the model, since while their outer weight is 

insignificant, their outer loading has a value above 0.5 (specifically 0.51). Additionally, we took the 

precaution to test for multicollinearity, as it may inflate bootstrap standard errors in formative models 

(Cenfetelli & Bassellier, 2009). An inspection of the variance inflation factor (VIF) using SPSS 20.0 

for Windows does not raise any concerns about multicollinearity, as it is well below the cut-off value 

of 5 (Kleinbaum, Kupper, & Muller, 1988). Taken together, these results provide sufficient confidence 

that the measurement model used in this research is reliable and valid. 
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5.2 Common method bias assessment 

 

Common method variance bias was evaluated ex post to check for biases not minimised by the survey 

design. We took the ad hoc statistical approach suggested by Podsakoff, MacKenzie, Lee, & 

Podsakoff (2003) and adapted for use with PLS by Liang, Saraf, Hu, & Xue (2007). Specifically, a 

latent ‘method’ factor with all the indicators was added to the structural model. As a result, the 

indicator loadings on the hypothesised constructs are all significant (based on a Student t(4999) 

distribution, two-tailed test), whereas, with only one exception (‘Development of new 

products/designs/prototypes’), all of their loadings on the method factor are non-significant. The 

variance in the indicators, explained by their hypothesised constructs (on average 0.641), are 

substantially larger than those explained by the method factor (on average 0.016). The above results 

show that the common method bias was unlikely to be a serious concern for this study. 

 

5.3 Structural model evaluation 

 

The theoretical model proposed explains more than 50% of the variance of the final endogenous 

variable predicted, i.e. ‘subsidiary competence-creating R&D mandate’ (R2=0.58), which can be rated 

as a ‘moderate-substantial’ predictive capacity (Chin, 1998). A power analysis was performed using 

G*Power 3 (Faul, Erdfelder, Lang, & Buchner, 2007) to test whether our sample size guaranteed 

power for the R2 deviation from zero greater than 80 percent for the model depicted in Figure 4 

(Cohen, 1988). The power achieved was greater than 90 percent. Also, the Stone-Geisser Q2 statistic 

(Geisser, 1974; Stone, 1974) is higher than zero for the three endogenous constructs, suggesting that 

the model has predictive relevance (see Model 1 in Table 4). Finally, structural path coefficients and, 

in particular, their significance and size demonstrated that ‘subsidiary competence-creating R&D 

mandate’ is directly and positively influenced by both ‘internal’ and ‘external embeddedness’, which 

in turn, are directly and positively influenced by the ‘corporate-level predictors’ and ‘country-level 

predictors’ respectively, which points to the existence of possible mediations. These paths are 

represented in Figure 5. 

 

The control variables fall into two sets. The first set comprises the standard, subsidiary-specific 

variables that control for firm heterogeneity (‘subsidiary age’, ‘subsidiary size’, ‘home region’, ‘entry 

mode’ and ‘industry effects’). Given the insignificant effects of these control variables, we followed 

the principle of parsimony and excluded them from all further analyses (Berghman, Matthyssens, 

Streukens, & Vandenbempt, 2013; Scott et al., 2010). The second set is the more relevant from the 

network-based perspective, and comprises the effect of ‘corporate-level predictors’ on ‘external 

embeddedness’ and ‘country-level predictors’ on ‘internal embeddedness’. In both cases, no 
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significant effect was found. Nevertheless, given that the confidence interval of the second control is 

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

 

For the sake of caution, an additional analysis, reversing the line of causality between ‘external 

embeddedness’ and ‘internal embeddedness’, was undertaken (see Model 2 in Table 4). Although 

research on network embeddedness has largely established the causality direction as specified in our 

model, the reverse impact between these variables has never explicitly been shown. Apart from the 

predictable variation in the variance explained by these variables and the small changes in the paths 

throughout the model, the shift in path direction between ‘external embeddedness’ and ‘internal 

embeddedness’ resulted in a non-significant path. This verification corroborates the adequacy of the 

line of causality as depicted in our model. 

 

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

 

 MODEL 1 MODEL 2 

PATHS 
Path 

coefficient 

SIGNIFICANCE 
(bootstrapping) R2 

Path 
coefficient 

SIGNIFICANCE 
(bootstrapping) R2 

t-value CI (95%) t-value 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 contributory role         
• 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: CI=Confidence Interval; **p < 0.01; *p < 0.05 (based on a Student t(4999) distribution, two-tailed test). 
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Figure 5. Path values and variance explained 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Note: ** p < 0.01; *p < 0.05 (based on a Student t(4999) distribution, two-tailed test). 
 

5.4 Results of the post hoc assessment of mediating effects 

 

Because our theoretical model involves multiple mediation hypotheses and requires testing indirect 

effects, either in parallel or linked serially in a cause sequence, we applied Hayes’ (2012) PROCESS 

macro in SPSS 20 for testing serial multiple mediator models (Hayes, Preacher, & Myers, 2011). 

Moreover, this method uses bias-corrected bootstrap for testing mediating effects, which it performs 

better than Baron & Kenny (1986) and Sobel (1982) in small to moderate samples in terms of both its 

statistical power and Type I error rate (MacKinnon, Lockwood, & Williams, 2004; Preacher & Hayes, 

2008). 

 

The macro also makes it possible to include more than one independent variable, each of which can be 

tested in a complementary model, and to control simultaneously the non-hypothesised effects of 

‘corporate-’ and ‘country-level predictors’. In each model, we chose one of the independent variables 

(either the ‘corporate-level predictors’ or ‘country-level predictors’) as the primary independent 

variable to be examined, and treated the other as covariates for that test (c.f. Sun, 2010). In this sense, 

Table 5 shows the results of the post hoc assessment of these mediating effects. 

 

The first complementary model is specified with the ‘corporate-level predictors’ as the independent 

variable (Model 1 in Table 5) and the ‘country-level predictors’ treated as a covariate. As can be seen, 

‘corporate-level predictors’ have a significant total effect on the ‘subsidiary competence-creating 

Corporate- 
level 

predictors 
Internal 

Embeddedness 
R2=0.2665 
Q2=0.1582 

 

Subsidiary CC 
R&D role 
R2=0.5826 
Q2=0.3196 

0.2340* 

0.5836** 

0.3046** 

0.2258* 

0.4148** 

Country-level 
predictors 

External 
Embeddedness 

R2=0.3581 
Q2=0.1703 

0.0891 

0.1979 

0.1038 

0.2084* 

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&D mandate’ (β=0.247**, CI.95=[0.091, 0.402]), which confirms our assumed baseline relationship. 

When the mediators (i.e. ‘external embeddedness’ and ‘internal embeddedness’) are introduced, the 

‘corporate-level predictors’ no longer have a significant direct effect on the ‘subsidiary competence-

creating R&D mandate’ (β=0.084, CI.95=[-0.054, 0.223]). Further, the total indirect effect is different 

from zero since the confidence interval does not contain zeros (β=0.163; CI.95=[0.076, 0.284]). An 

examination of the specific indirect effects indicates that ‘internal embeddedness’ is the only 

significant mediator (β=0.134; CI.95=[0.060, 0.242]). Therefore, we can affirm that ‘internal 

embeddedness’ fully mediates the impact of ‘corporate-level predictors’ on the ‘subsidiary 

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

 

The second complementary model has the ‘country-level predictors’ as the independent variable and 

‘corporate-level predictors’ as a covariate (Model 2 in Table 5). In line with these results, ‘country-

level predictors’ do have a significant total effect on the ‘subsidiary competence-creating R&D 

mandate’ (β=0.507, CI.95=[0.351, 0.662]), which supports our baseline relationship. When the 

mediators (i.e. ‘external embeddedness’ and ‘internal embeddedness’) are introduced, the effect of 

‘country-level predictors’ directly on the ‘subsidiary competence-creating R&D mandate’ becomes 

significantly smaller in size relative to the total effect (β=0.235, CI.95=[0.072, 0.398]), but it remains 

significant at the 95% confidence interval. An examination of the specific indirect effects shows that 

both indirect effects, through ‘external embeddedness’ and through ‘external-internal embeddedness’ 

in a double-step path, act as mediators, since their 95% confidence interval does not contain zero. In 

contrast, the specific indirect effect through ‘internal embeddedness’ does not act as a mediator. This 

partially supports H1 and H3, since both mediating and direct effects coexist and point in the same 

direction, which means that partial mediations but not full mediations exist. 

 

Finally, a particular feature of these findings is that they can be shown to be robust after controlling 

for the effects of ‘corporate-level predictors’ on ‘external embeddedness’ and ‘country-level 

predictors’ on ‘internal embeddedness’, two indirect effects that were not hypothesised. These results 

reduce the risk of wrong conclusions being drawn as a consequence of parameter bias due to omitted 

variables (Judd & Kenny, 1981). 
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Table 5. Summary of the results from the post hoc assessment of mediating effects  

 
MODEL 1: CORPORATE -LEVEL PREDICTORS AS INDEPENDENT VARIA BLE  

Total effect of Corporate-level 
predictors on R&D-contrib. role 

Direct effect of Corporate-level 
predictors on R&D-contrib. role 

Indirect effect of Corporate-level  
predictors on R&D-contrib. role 

Coefficient T-value 
Bootstrapping 
BC 95% CI 

Coefficient T-value 
Bootstrapping 
BC 95% CI 

Mediators 
Point 

estimate 
Bootstrapping 
BC 95% CI 

Mediation 

0.247** 3.147 [0.091, 0.402] 0.084 1.204 [-0.054, 0.223] Total indirect effect 0.163 [0.076, 0.284]  
      External embeddedness 0.020 [-0.005, 0.063] --- 
      External & Internal embeddedness 0.009 [-0.003, 0.043] --- 
        Internal embeddedness 0.134 [0.060, 0.242] H2: Total 

 
MODEL 2: COUNTRY -LEVEL PREDICTORS AS INDEPENDENT VARIA BLE  

Total effect of Country-level 
predictors on R&D-contrib. role 

Direct effect of Country -level 
predictors on R&D-contrib. role 

Indirect effect of Country –level 
predictors on R&D-contrib. role 

Coefficient T-value 
Bootstrapping 
BC 95% CI 

Coefficient T-value 
Bootstrapping 
BC 95% CI 

Mediators 
Point 

estimate 
Bootstrapping 
BC 95% CI 

Mediation 

0.507** 6.461 [0.351, 0.662] 0.235** 2.852 [0.072, 0.398] Total indirect effect 0.272 [0.157, 0.413]  
      External embeddedness 0.130 [0.023, 0.263] H1: Partial 
      External & Internal embeddedness 0.059 [0.012, 0.136] H3: Partial 
      Internal embeddedness 0.083 [-0.0002, 0.181] --- 

 
Note: BC=Bias Corrected; CI=Confidence Interval; 5,000 bootstrap samples; Confidence level restricted to 99.99%, 95% confidence is 
provided in output; **p < 0.01; *p < 0.05 (based on a Student t(4999) distribution, two-tailed test). 
‘External’ represents the path: Country-level predictors � External embeddedness � Subsidiary competence-creating R&D role. 
‘Internal’ represents the path: Country-level predictors � Internal embeddedness � Subsidiary competence-creating R&D role. 
‘External&External’ represents the path: Country-level predictors � External embeddedness� Internal embeddedness � Subsidiary 
competence-creating R&D role  
 

6. DISCUSSION AND CONCLUSIONS 

 

The main contribution of this paper has been to present a multiple mediation model that sheds light on 

the origin and underlying predictors of the competence-creating R&D role of an MNC subsidiary. Our 

findings are consistent with those reported in other studies that identify country- and corporate-level 

predictors as being the main predictors of strategic R&D roles, albeit not exactly in the manner that 

these prior contributions would have led us to expect. By bringing together previous insights from the 

literature examining subsidiary roles and networks, here we take the analysis one step further and 

uncover various mediations that determine the strength of internal and external influences. The present 

study has shown that (1) external embeddedness partially mediates the impact of country-level 

predictors on subsidiary competence-creating R&D roles; (2) internal embeddedness fully mediates 

the impact of corporate-level predictors on subsidiary competence-creating R&D roles; and, (3) dual 

embeddedness (where external embeddedness precedes internal embeddedness) also mediates in a 

sequential manner the relationship between the country-level predictors and the subsidiary’s 

competence-creating R&D role. These results have several implications. 

 

First, our results suggest that a favourable local environment positively influences the subsidiary’s 

contribution to technology generation within the MNC. This effect exists because local embeddedness 

establishes the pipeline for sharing, learning and generating knowledge beyond the boundaries of the 

firm. Thus, a better local environment does not on its own result in the assignment of greater R&D 
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mandates; rather, a subsidiary needs to engage in technological exploration by strengthening linkages 

with local agents.  

 

However, our results show that a subsidiary’s external embeddedness only partially channels the 

influence of country-level predictors on its competence-creating R&D role. A possible explanation of 

this partial mediation is the impact of other equally important factors, including local knowledge 

spillovers (Audretsch & Feldman 1996; Almeida & Kogut, 1999; Alcacer & Chung, 2007; Kaufffeld-

Monz, 2009) and institutional effects (DiMaggio & Powell, 1983; Kostova & Zaheer, 1999)2. 

Specifically, consideration needs to be given to unintended knowledge spillovers triggered by local 

labour mobility, free-riders benefiting from alien R&D investment (Almeida & Kogut, 1999; Turkan, 

2014) or, simply, social capital interaction (i.e. the informal exchange of knowledge among 

individuals attending social gatherings, such as industry conferences, talks, research seminars, 

workshops, etc.). Each of these factors is a potential source of accidental and involuntary transfer of 

tacit knowledge (Audretsch & Feldman, 1996; Bathelt, Malmberg, & Maskell, 20043; Turkan, 2014; 

Şengün, 2015) that can foster R&D competence-creating roles.  

 

These unintended knowledge spillovers are mainly attributable to the host institutional context 

(Oerlemans and Meeus, 2005), which shapes the choices, behaviours, interactions and performance of 

individuals and subsidiaries located in the same region4. In fact, institutional factors, including 

government policies on education and training, the rigidity of labour market regulations (Yi et al, 

2015), innovation incentives, public knowledge created by local universities and public research 

institutes (Schröder, 2014), and knowledge protection practices (Sofka, Shehu, & de Faria, 2014), also 

determine the potential of technological spillovers that can boost subsidiary competence-creating 

roles.  

 

Second, corporate-level predictors appear to be strongly associated with internal embeddedness, which 

in turn, serves to boost the recognition of competence-creating R&D mandates among a firm’s 

subsidiaries. However, our results show that no clear relationship exists between corporate-level 

predictors and a subsidiary’s competence-creating R&D role, except through the channels of internal 

embeddedness. This finding extends the predictions made in a number of earlier studies conducted 

from the resource-based view (e.g. Birkinshaw, 1996; Roth & Morrison, 1992) or from supplementary 

theories of subsidiary evolution (e.g. Birkinshaw & Hood, 1998; Cantwell & Mudambi, 2005; 

Dörrenbächer & Gammelgaard, 2006). These earlier studies, undertaken from an atomistic view of 

                                                           
2 We are grateful to an anonymous referee for suggesting this explanation. 

3 Bathelt et al. (2004) speak of the “local buzz” when referring to the information communicated face-to-face as 
a result of the co-presence and co-location of people and firms. 
4 In seeking host country legitimacy, institutions establish isomorphic pressures to conform to local shared 
values, norms, routines and social interactions (DiMaggio & Powell, 1983; Kostova & Zaheer, 1999) 
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MNC subsidiary units, do not consider internal embeddedness as the means by which corporate-level 

predictors impact a subsidiary’s competence-creating R&D role.  

 

Third, because much of the influence of external embeddedness on a subsidiary’s competence-creating 

R&D role is conducted through the channels of internal embeddedness, our study confirms the need to 

consider dual network embeddedness as a key predictor of the role played by subsidiaries as R&D 

contributors. In contrast to previous studies that stress the importance of external embeddedness for a 

subsidiary’s role as a competence-creating unit (Andersson, Forsgren, & Holm, 2001), our study finds 

that internal embeddedness has a more marked size effect on a subsidiary’s acknowledged 

competences. These findings are more in line with Ambos (2005) who, when examining competence 

augmenting laboratories, found that internal network partners receive higher scores than external 

partners. A possible explanation for this might be found in the resource-dependency theory (Mudambi 

& Pedersen, 2007). Thus, a subsidiary builds critical linkages with key external actors so as to learn 

and assimilate knowledge from the host-country environment, and wilfully uses corporate linkages in 

order to control and transfer value-adding resources, especially knowledge, on which the rest of the 

MNC can draw (Birkinshaw, Hood, & Young, 2005) and which they could not otherwise access 

(Dörrenbächer & Gammelgaard, 2010). In this situation, a subsidiary’s internal embeddedness ensures 

the dissemination of technological capabilities back to the parent company, and so it is better able to 

manipulate dependencies and exert influence over the allocation of mandates. 

 

A more exhaustive examination of the relationship between the external and internal embeddedness in 

our model provides further evidence of interest. Additional analysis in which the line of causality was 

reversed revealed no significant effect of internal embeddedness on external embeddedness, 

suggesting that the line of causality runs from external to internal embeddedness. This might be 

because the former requires some degree of internal embeddedness to impact fully on the level of 

competences the subsidiary is recognised among the MNC as a whole. This process is of obvious 

importance, as it should help shed light on how knowledge obtained through external embeddedness 

can be disseminated to the rest of the firm, and so increase the subsidiary’s contribution to the MNC’s 

overall competitive advantage. Our results also reveal a positive sign in this line of causality, which 

means that a subsidiary’s competence-creating R&D role is affected by the growth of embeddedness 

in both the local environment and in the corporate network. 

 

This conclusion runs contrary to the predictions of some network-based studies that describe the 

existence of a trade-off between internal and external network embeddedness (e.g. Andersson et al., 

2007). This assumption creates a dilemma similar to the one found in the tension characterising the 

integration-responsiveness framework (Meyer et al., 2011). Nevertheless, our findings go some way to 

refuting these previous claims. In line with Narula (2014) who suggests that global and local 
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integration are complementary positions, we provide empirical evidence of the subsidiary’s capacity to 

build on both knowledge networks, at least as far as its competence-creating R&D mandates are 

concerned. Since the use of each source of knowledge is contingent upon the subsidiary’s R&D role 

(Athreye, Batsakis & Singh, 2016), we would expect subsidiaries presenting an inverse relationship 

between their internal and external embeddedness not to perform a competence-creating R&D role. 

Thus, on the basis of our findings, internal and external embeddedness cannot be seen as ‘competing’ 

forces; on the contrary, the presence of both forces is an imperative condition that is attributable to the 

mediating effects they have on each other. 

 

Finally, our results stress the critical role played by internal embeddedness as a channel for 

transferring knowledge to the rest of the MNC, attracting the attention of headquarters and, thus, 

having an influence on the allocation of mandates. The potential impact on a subsidiary’s competence-

creating R&D role of each of the environmental and relational dimensions analysed herein cannot be 

fully comprehended until we have fully accounted for their effects as mediated through the channels of 

internal embeddedness. As such, this study represents an empirical attempt at directly extending and 

deploying the notion of internal embeddedness as the ‘missing link’ between the contradictory stances 

taken to date (Achcaoucaou et al., 2014), i.e. those that report externally embedded subsidiaries as 

more likely to perform an advanced R&D role and those that identify external embeddedness as the 

driver of isolated mandates. As such, this study is one of the first to deal explicitly with their joint 

effect on subsidiary R&D roles. 

 

6.1. Managerial relevance 

 

Forecasting which subsidiaries will become competence-creating units through an examination not 

only of the traditional predictors of R&D roles but also of their key mediators (dual network 

embeddedness) should provide a valuable foundation for firms to design their technological strategies. 

This has obvious managerial relevance for subsidiary managers and MNC headquarters alike. On the 

one hand, our model disentangles the way in which different predictors – some of which are initially 

hidden – help subsidiary managers understand the fate of their R&D strategic role. In this sense, our 

analysis alerts subsidiary managers to the fact that, although local embeddedness can be conceived as 

a facilitator of learning and competence development, and has been traditionally associated with 

competence-creating R&D mandates, establishing close-knit, strong relationships with the rest of the 

MNC is equally important in the development of subsidiary R&D roles. On the other hand, with 

regard to the importance of foreign subsidiaries as sources of competences for the MNC as a whole, 

our results warn headquarters of the contingent importance of not only identifying suitable competitive 

environments in which to locate, but also determining the real possibilities for establishing long-

lasting and profitable technological relationships for developing competences in the host countries.  
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6.2. Limitations and future research 

 

This analysis is not without its limitations (yet, attempts to overcome them should open up exciting 

avenues of future research). First, for reasons of conceptual and analytical stringency, we have limited 

our measurement of subsidiary embeddedness to a relatively small number of relationship types that 

present a high degree of commitment, trust and reciprocity. Clearly, however, widening the type of 

linkages scrutinised is necessary if we hope to gain further insights. Second, we present evidence in 

favour of a positive relationship between dual embeddedness and a subsidiary’s competence-creating 

role; however, this positive effect might only occur up to a certain point, beyond which increasing 

external and/or internal networks may not automatically lead to better subsidiary R&D competences. 

In short, much work is needed on determining the optimal levels of external and internal 

embeddedness. Third, we have only assessed the effect of local business dynamics on the subsidiary’s 

R&D role and not on other value chain activities, such as marketing or operations, albeit that the 

impact and type of embeddedness may differ. Future research could usefully validate and extend our 

findings by including a subsidiary’s other international value chain roles. All in all, care should be 

exercised in defining the boundaries of the value chain activities, the type of networks and the 

environmental characteristics, bearing in mind that setting such research boundaries is somewhat 

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