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ABSTRACT

This paper explores the relationship between the development of subsidiary network knowledge, knowledge transfer and MNC performance within multinational corporations (MNCs). Based on a sample on 973 foreign-owned subsidiaries, the findings suggest that there is no apparent relationship between co called high-capability units and participation in knowledge transfer. The study also reveals that knowledge transfer is dependent on the underlying development processes taking place in the subsidiaries´ larger network of relationships. Moreover, the results indicate that transfer of subsidiary network knowledge is positively related to MNC performance.

INTRODUCTION

Because the renewal of competitive advantage by building new knowledge has been emphasized, the differentiated subsidiaries have been given explicit attention, since they are seen as potential sources for MNC strength (Bartlett and Ghoshal, 1986,1989; Ghoshal and Nhoria, 1989; Gupta and Govindarajan, 1991; Birkinshaw, 1996; Forsgren, Johanson and Sharma 2000). This reflects the shift in research focus in the last decade — from exploitation of firm-specific advantages to global dissemination of knowledge developed within foreign subsidiaries and thus a shift of interests from a headquarter to a subsidiary based approach. If the success of the firm lies in the “ability to integrate, build and reconfigure internal and external competences to address changing environments” (Teece, et al. 1997:516), a special challenge for the MNC is to reap the benefits of the specialized knowledge developed in its foreign subsidiaries, by transferring and thus spreading those knowledge assets, and thereby enhancing the knowledge-base and the overall performance of the corporation. As Argote and Ingram (2000) have suggested, creation and transfer of knowledge is considered fundamental for building competitive advantage in firms. However, and despite a diversity of research associated with knowledge creation and transfer, research is still lacking on the impact of subsidiary knowledge sourcing from network relationships on transfer and MNC performance, with some exceptions (Schulz, 2001; Foss and Pedersen, 2002). This paper is an attempt to fill this gap.  
First of all, there is has been suggested that as subsidiaries accumulate valuable knowledge and capabilities gain an enhanced status vis-à-vis headquarters and other units within the organization. This implies that, regardless of how subsidiary knowledge is developed, transfer is assumed to occur between competent subsidiaries to subsidiaries with lower levels of competence (Andersson et al., 2002) The more competent the subsidiary becomes relatively other peer units, the more the subsidiary is recognized for its superiority and thus viewed as an strategic important unit for the whole corporation (c.f. Birkinshaw and Hood 1998). Thus, we can expect transfer of knowledge from such “high capability units” to other peer units. Secondly, most studies on knowledge transfer within MNCs deal with barriers to knowledge transfer or mechanisms enhancing knowledge transfer across MNC subsidiaries. It has been argued that more studies on external and internal networks as important sources for the development of subsidiary competencies is needed to understand the role and involvement of geographically and operationally different subsidiaries in transfer of knowledge within the MNC (Andersson et al., 2002). Accordingly this paper examines the relationship between knowledge sourcing from external versus internal, i.e., corporate, relationships and transfer. It is shown that inter-organizational linkages and interactions in relationships with external counterparts, such as customers, suppliers, competitors, etc., are regarded as indispensable resources, as in the case of innovations and product development (von Hippel, 1988; Håkansson, 1989; Bierly and Chakrabarti, 1996). Other studies have emphasized intra-organizational linkages and relationships between members and sub-units within the MNC, as important sources for subsidiary innovation and knowledge (Freeman, 1991; Tsai and Ghoshal, 1998; Andersson, Holm and Holmström, 2000; Argote and Ingram, 2000). Knowledge sourcing from external and internal network relationships are thus to be viewed as strategic importance not only for the individual subsidiaries but also for the overall performance of the MNC (c.f. Bierly and Chakrabarti 1996). The current paper thus attempts to address the following issues: (1) the relationship between “high capability units” and knowledge transfer, (2) the relative impact of external vs. internal network knowledge sourcing on knowledge transfer and (3) the relative impact of external vs. internal network knowledge sourcing on MNC performance. 
In the following section, the theoretical framework of this paper is laid out, based on literature on transfer of organizational knowledge and network theory. Subsequently, the hypotheses are developed and presented. Thereafter, a description of the research setting and the method used for testing the hypothesis is provided, followed by a presentation of the results of the data from 973 foreign-owned MNC subsidiaries. The final section contains a discussion of the findings of the study, along with limitations and some suggestions for future research.

THEORY AND HYPOTHESIS

Transfer of knowledge for competitive advantage

Spender and Grant (1996) argue that “ If knowledge is the primary resource upon which competitive advantage is founded, then its transferability determines the period over which its processor can earn rents from it” (1996:7). Despite variance in the terminology for organizational knowledge such as a “competency” (Barney, 1991; Grant, 1991), “capabilities” (Leonard-Barton, 1992; Zander and Kogut, 1995), or “routines” (Nelson and Winter 1982), all these views acknowledge that knowledge is a strategic asset as it becomes available for the whole organization. Knowledge is thus a rather subtle concept with several classifications and definitions. For the purpose of this study, it is acknowledged that subsidiaries within an MNC perform different functional activities and organizational knowledge is developed and integrated around them. Some empirical research on knowledge transfer within MNCs have been focusing on functional knowledge connected to specific functional activities such as R&D, manufacturing, marketing and sales etc (Zander 1991; Holm and Pedersen 2000; Foss and Pedersen 2002; Andersson et al 2002). Thus, transfer of ‘subsidiary knowledge’, is referred to the accumulated know-how and expertise knowledge inherent in such functional activities (c.f. Schlegelmilch and Chini 2003). Furthermore, it is realized that transfer of knowledge does not imply a “full” replication of knowledge in a new location (c.f. Doz and Santos 1997; Foss and Pedersen 2002). In this respect, intra-corporate transfer of subsidiary knowledge is assumed to be realized when the knowledge of the source unit is applied in the receiving unit. This paper is concerned with outward knowledge transfer in the sense that focus lies on the source unit, that is the sender subsidiary. Factors relating to the receiving unit are thus not explicitly considered.
Knowledge transfer in MNCs has been proposed to be critical for the development and growth of the MNC (Kogut and Zander, 1993), as well as firm performance (Prahalad and Hamel, 1990; Grant, 1991). Insofar as the development of idiosyncratic and un-substitutable knowledge lays the foundation for the development of a competitive advantage, the ability to transfer superior knowledge at the subsidiary level is thus an important tool in expanding the competitive edge, and in ensuring that all subsidiaries in the MNC are on a par with the most successful ones (Kogut and Zander, 1993). Transfer of knowledge is considered easier to accomplish within than between organizations (Kogut and Zander, 1992), and one main advantage of the MNC is its ability to transfer knowledge between its geographically dispersed and differentiated subsidiaries. Nevertheless, the MNC encounters great difficulties in transferring knowledge and practices across organizational units.

Some authors discuss the difficulty in the transfer and application of knowledge in terms of knowledge-related barriers (Hamel, 1991; Kogut and Zander, 1993; Simonin, 1999), such as the tacitness of knowledge (Polanyi, 1967; Zander and Kogut, 1995). Because tacit knowledge is difficult to articulate and communicate, it is also rather difficult to transmit, in comparison with explicit knowledge (i.e., knowledge that is easy codify and to express in symbols, for example).  Another aspect discussed in this stream of literature is the absorptive capacity (Cohen and Levinthal, 1990; Szulanski, 1996; Lane and Lubatkin, 1998) of MNC units as a barrier to knowledge transfer between units in an organization. The absorptive capacity of a unit, that is, its ability to recognize new information from other organizations and to assimilate it, depends on the level of prior related knowledge (Cohen and Levinthal, 1990) as well as on the relationship between the unit and the other organization (Lane and Lubatkin, 1998). It is suggested that the more prior-related knowledge a unit possesses, the easier it can assimilate new knowledge. Furthermore, when knowledge is tacit and highly complex, there is a need for interactive learning (Lane and Lubatkin, 1998), since in such cases, an arduous relationship between the sender and recipient of knowledge can create transfer problems (Szulanski, 1996).

Other authors have discussed barriers to knowledge transfer in terms of motivational dispositions (Levitt and March, 1988; Levinthal and March, 1993; Szulanski, 1996; Gupta and Govindarajan, 2000) of MNC units. A knowledge carrier may be reluctant to share knowledge because of a fear of losing superiority or because of an unwillingness to support transfer, since doing so requires spending time and resources (Szulanski, 1996). 

 Some scholars have emphasised the problem of transfer in terms of the context-specificity of knowledge (Forsgren, 1997; Forsgren, Johanson and Sharma, 2000; Andersson, Forsgren and Holm, 2002). This barrier, which is explicitly related to the process of knowledge development, highlights the problem of knowledge transfer that arises especially when knowledge is developed in interaction processes with specific external counterparts. Andersson, Forsgren and Holm (2002), suggesting that the more a subsidiary is engaged in deep and intensive interaction with specific external counterparts, the more context specific become the solutions (i.e., the results of knowledge developing processes). Such context-specific knowledge is thus difficult to apply in another MNC unit.

A network approach to knowledge sourcing in subsidiaries 

The processes of development and transfer of knowledge occur embedded within a context, not within a social vacuum (e.g., Granovetter, 1992). As Polanyi (1962) proposed, there is a situational and historical unarticulated background to individuals within an organization. The same argument can be contended to hold for units within an organization. Consequently, firms in general and MNCs in particular are composed of more or less unique subsidiaries because their environments and circumstances are different (cf. Nhoria and Ghoshal, 1997). As the subsidiaries develop knowledge from different sources and in specific contexts, the knowledge that they possess and the use they make of it will thus be unique (Tsoukas, 1996). The knowledge sources of interest in this particular study derive from a network perspective. Within an MNC, conceptualized as a network of differentiated subsidiaries, local operating units are engaged in business relationships with other units within and outside the MNC (cf. Ghoshal and Bartlett, 1990; Nhoria and Ghoshal, 1997). 

Each subsidiary operates within its own unique environment and is involved in its own set of business networks. Each subsidiary thus plays the role of a bridgehead between the external market and the corporation (Andersson, Forsgren and Holm, 2001), through its interactions in business relationships with customers, suppliers, etc. The most usual approach when discussing the business network of a subsidiary is to refer to its external network (cf. Ford, 1990). Through cooperation and close interactions within a limited set of business relationships involving partners external to the corporation, a subsidiary obtains access to new and unique knowledge of importance for its own knowledge development (Forsgren, Johanson and Sharma, 2000). In the innovation literature as well as in industrial marketing research, the importance of inter-organizational and external relationships as important sources for innovations and product development has been demonstrated (von Hippel, 1988; Håkansson, 1989; Kotabe and Swan, 1995; Almeida and Kogut, 1999; Dyer and Nobeoka, 2000).

In strategic management literature and in organizational research, on the other hand, the importance of the internal network of interdependent relationships (i.e., the intra-organizational network that exists in the MNC) has been emphasized (Szulanski 1996; Hansen 2002). It is often argued that the foundation for development of the internal resources and knowledge of the MNC resides in the internal network formation, that is, in the formation of intra-unit linkages and interactions (Leonard-Barton and Sinha, 1993; Ghoshal, Korine and Szulanski, 1994, Hansen, 1999, 2002). Through such linkages the units within the organization can access knowledge and learn from each other (Kessler, Bierly and Gopalakrisnahan, 2000; Tsai, 2001). Empirical research on horizontal relationships between corporate units provides evidence of the importance of inter-unit interactions for knowledge development in subsidiaries (Hansen, 1999; Andersson, Holm and Holmström, 2000). 

The understanding of the ability of firms to create and share knowledge worldwide involves an appreciation of the social context within which knowledge transfer is embedded (eg., Granovetter, 1985; Nahapiet and Ghoshal, 1998; Tsai and Ghoshal, 1998). Exchange of knowledge and events of combining pieces of knowledge are complex social processes embedded in particular situations, and in coactivity and relationships (Nahapiet and Ghoshal, 1998). Relationships, like other forms of capital, thus represent a set of resources for creating value. As proposed by Forsgren, Johanson and Sharma (2000), knowledge development for an organizational unit is to a significant degree context-specific or even relation-specific. The following discussion therefore emphasizes these network sources (i.e., network relationships) and their impact on knowledge transfer. But before going further into this, we start with the first issue in this paper: Is transfer of subsidiary knowledge related to the ownership of specialized knowledge? 

Subsidiaries as “high capability units” and transfer

The view of the MNC as a network of more or less specialized subsidiaries has given rise to an increased interest in the importance of specialized subsidiary capabilities for the whole corporation. Regardless of how the subsidiaries develop their knowledge stock, a basic idea is that some subsidiaries have developed superior skills and capabilities of importance for the whole MNC, and are thus assigned, or earn, a more strategic role than other units within the same corporation. Research on strategic subsidiary roles (Bartlett and Ghoshal, 1989; Gupta and Govindarajan, 1991; Birkinshaw 1996, Lorezoni and Baden-Fuller, 1995; Holm and Pedersen, 2000; Frost, Birkinshaw and Ensign, 2002) indicates that the possession of specialized knowledge per se is a precondition for knowledge transfer to take place.  As an example, Bartlett and Ghoshal (1986) classified subsidiary roles in two dimensions: strategic importance of the local environment and level of competence within national subsidiaries. An underlying assumption is that competent subsidiaries are important sources of competitive advantage for the whole corporation. For example, the “contributor” subsidiaries are given a role for the purpose of contributing with their specialized competencies to the rest of the corporation. From this point of view, the transfer of knowledge from one subsidiary to another is based on top-management’s recognition of the importance of these highly competent subsidiaries for corporate success.  

Some authors have implied that the possibility of a unit recognizing and initiating use of another subsidiary’s competence is that the subsidiary possess specialized competencies (Forsgren and Pedersen, 2000). A certain level of competence has to be created in a subsidiary before it can attract the interest of other subsidiaries (Ibid., 2000). In research on so-called “centres of excellence”, the basic idea is that an important task for some subsidiaries that have become highly competent in certain functions, such as research, development, or production, is to supply other units with these distinct competences (Surlemont, 1998; Holm and Pedersen, 2000; Frost, Birkinshaw and Ensign, 2002). A centre of excellence is thus based on the premise that it has developed superior skills and capabilities relative to other units within the corporation, implying that transfer occurs between subsidiaries with higher levels of competence to subsidiaries with lower levels of competence (Andersson, Forsgren and Holm, 2002). The possession of specialized knowledge is thus seen as an important antecedent to the transfer of subsidiary knowledge across units within the MNC, or to put in another way; differences in competence levels between MNC subsidiaries will affect which subsidiaries will become ‘knowledge givers’ and which become ‘knowledge recipients’. Although having in mind that knowledge transfer between subsidiaries in a corporation depends on the existence of different barriers (Kogut and Zander, 1992; Zander and Kogut 1995; Szulanski, 1996; Simonin, 1999; Gupta and Govindarajan, 2000) and integrative mechanisms (Edström and Galbraith 1977; Bartlett and Ghoshal, 1989; Ghoshal and Nhoria, 1997; Gupta and Govindarajan, 2000), one can expect that high capability units (cf. Frost, Birkinshaw and Ensign, 2002) (i.e., highly competent subsidiaries) will act as givers of knowledge to other units within the corporation. Against this background, the following hypothesis is formulated: 

Hypothesis 1: There is a positive relation between a subsidiary being characterized as a “high capability unit” and transfer of knowledge to other units within the MNC. 

External and internal network knowledge and transfer

The notion of subsidiaries being embedded within various business networks in their local market (Ghoshal and Nohria, 1997; Forsgren, Johanson and Sharma, 2000) and the view that resources and knowledge gained by subsidiaries through interactions with external counterparts are to be seen as inimitable and nonsubstitutable (Gulati, 1999; Gulati et al., 2000) has given rise to the view of the external business network as a strategic resource for the corporation (Andersson, Forsgren and Holm, 2002). In fact, a key asset of the MNC is its opportunity to learn from multiple markets and environments, particularly when the MNC takes advantage of such opportunities by building differentiated networks to achieve such learning (Ghoshal and Bartlett, 1990; Kogut, 1993).

Several studies have examined the importance of inter-organizational links for organizational outcomes, including innovativeness (Kotabe and Swan, 1995; Goes and Park, 1997; Almeida and Kogut, 1999), performance (Nobeoka, Dyer and Madhok, 2002) and organizational survival and change (Miner et al., 1990; Baum and Oliver, 1991; Mitchell and Singh, 1996; Uzzi, 1996; Kraatz, 1998). External learning, that is, the ability to bring in knowledge from an outside source and then transfer that knowledge throughout the organization (Bierly and Chakrabarti, 1996) is necessary for a firm to “(…( develop a broader knowledge-base and to keep abreast of cutting-edge technologies” (1996:124). This idea accords with Grant (1996), who argues that an organization can enhance its flexibility in meeting serendipitous environmental conditions by tapping into external knowledge. Since the ability to exploit external knowledge is emphasised as being a critical element of innovative capabilities for a firm (cf. Cohen and Levinthal, 1990), it can be expected that this knowledge is diffused within the MNC. The view of the external business network of relationships as a strategic resource (Andersson et al., 2002) thus implies flows of knowledge from subsidiaries that are embedded in external relationships to other parts of the organization. From empirical research on the impact of external network embeddedness on subsidiary influence within MNCs it is shown that the more a subsidiary is a giver of technology the more its possibility of influencing the strategic behaviour of the MNC increases (Andersson and Pahlberg 1997). The corporate role of a subsidiary tends to increase in importance as the degree of its “external embeddedness” increases (Andersson and Forsgren 2000). Thus, by transferring knowledge a subsidiary can gain power (Foss, Pedersen and Foss 1999). Consequently, we construct the following hypothesis: 

Hypothesis 2: The development of subsidiary knowledge through external network relationships is positively related to the transfer of subsidiary knowledge to other units within the MNC.

The discussion thus far has focused on the importance of external network relationships as a strategic source of knowledge for the MNC. However, studies have demonstrated that the internal network is an equally important source of knowledge (Bierly and Chakrabati, 1996; Nobel and Birkinshaw, 1998; Rulke et al., 2000). Firstly, knowledge that is developed in the internal network of relationships is likely to become a sustainable competitive advantage because this internally developed knowledge is difficult for others to imitate (cf. Hamel and Prahalad, 1994; Kessler, Bierly and Gopalakrishnan, 2000). Secondly, knowledge that is developed in internal networks can also be characterized as complementary, because such knowledge often is a result of an explicit strategy of recombining knowledge (cf. Zander and Kogut, 1995) from several units. Since complementarities of knowledge increase potential gains to firms (Milgrom and Roberts, 1990; Buckley and Carter, 1999), it might be expected that this kind of knowledge will be transferred across MNC units. 
Several streams of research have recognized the importance of lateral linkages between subunits (within an organization) for knowledge transfer, and have emphasized the importance of the establishment of relationships between subunits for knowledge transfer (Szulanski, 1996; Nobel and Birkinshaw, 1998; Hansen, 1999, 2002). A subsidiary that is involved in knowledge development activities with, for example, a corporate R&D unit, may not have direct relationships with other sister units within the organization, except for this corporate R&D unit. However, such a subsidiary is likely to have a potential to combine and exchange knowledge with other sister units because of its locational advantages in the corporate network (Tsai and Ghoshal, 1998) and its indirect connection to the corporate network through this relationship (Hansen, 2002). Furthermore, in this situation, where the development of knowledge is conducted between two parties (i.e. two units within an organization) and where there is a direct relation between giver and recipient of knowledge, the transfer of such knowledge between the two parties will be enhanced (Hansen, 2002). Based on the above arguments, we formulate the following hypothesis: 

Hypothesis 3: The development of subsidiary knowledge through internal network relationships is positively related to the transfer of subsidiary knowledge to other units within the MNC.

Tsai (2001) has stated that inside a multiunit organization not every unit is able to learn from all other units. [image: image1.wmf]                                                        TABLE 1
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For instance, the more a subsidiary is involved in, for example, product development with a specific external counterpart, the more this new knowledge is bound to this particular context. Complex and idiosyncratic interaction processes between a subsidiary and its external actors produce knowledge that is difficult to use in the business contexts of other corporate units. One reason for this is found in the absorptive capacity required to understand and apply knowledge that is developed within a particular interaction process. The involvement of a subsidiary in a long-term relationship with a specific external counterpart enhances the ability of the subsidiary to create new knowledge, i.e. to absorb new knowledge developed within that particular context. However, as argued by Andersson, Björkman and Furu (2002:6), “the more context-specific the solutions are, the more difficult and costly it will be to transfer the knowledge to other corporate units that do not possess the same relational absorptive capacity”. Thus, the more a subsidiary is embedded and engaged in absorbing knowledge from organizations within its local environment, the greater the potential knowledge asymmetry between the different units within the corporation. 

Subsidiaries with close relationships with external counterparts adapt and adjust their resources and routines to each other over time. In this process the focal unit and the counterparts increase their knowledge of each other. The subsidiary learns about the specific problems of the counterpart. The creation of new knowledge and innovations are often a result of such problem-solving activities between the subsidiary and its external counterpart. The learning between parties thus increases the more they interact (cf. Lane and Lubatkin, 1999). This implies that a large part of a firm’s knowledge is highly personal and deeply rooted in action, and in the involvement of the organizational members in the specific context of its counterparts, Thus, a part of a firm’s knowledge is tacit and difficult to transfer to others outside a particular relationship or context. Through the adaptation of structure and routines to those of external organizations, the assimilation of new knowledge is facilitated (Gupta and Govindarajan, 2000). Thus, the more a subsidiary interacts with external counterparts, the more similar that unit and its external counterparts become in terms of knowledge bases and dominant logic (Lane and Lubatkin, 1998), and the more idiosyncratic and context-specific the knowledge of the subsidiary becomes relatively to other units in the MNC. Furthermore, knowledge developed in the core of the corporation (cf. Lyles and Schwenk, 1992), that is, within the internal context, is less costly than knowledge developed in the periphery (cf. Heimann and Nickersen, 2002), since the former knowledge can rely on existing transmission channels (cf. Ghoshal, Korine and Szulanski, 1994; Gupta and Govindarajan, 2000) and routines. Szulanski (1996) states that knowledge is difficult to spread across different units within an organization in which pre-existing relationships among units are absent. Several scholars favor the notion of path-dependency of social relations (Levinthal and Fichman, 1988; Gulati, 1995), which implies that developing a relationship with a new actor takes time and involves uncertainty (Tsai 2000). As two actors develop specific routines for managing an interface with each other, they tend to ignore opportunities for initiating relationships with new partners (Gulati, 1995). Thus, each business unit has a unique relational profile underlying its ability to access other units (Tsai, 2000). This implies that a subsidiary that is deeply involved in external network connections for its own knowledge development is also likely to be less involved in transfer, since this requires more effort, time, and resources in, for example, investments in new routines and transmission channels (cf. Szulanski, 1996). Thus, the more its position vis-à-vis headquarters and other units is characterized by independence, there may be a lack of motivation and incentives to participate in the transfer of knowledge in the corporation (Gupta & Govindarajan, 2001). 

According to Tsai (2001), obtaining access to knowledge requires networking. A network of inter-unit links enables the organizational units to gain critical knowledge, and is an important part of the learning processes in which new knowledge is acquired. As compared with subsidiaries that are mainly receiving their knowledge from the internal network of relationships, a subsidiary that is involved in interactions with external counterparts is also likely to have less potential to combine and exchange resources with sister units. Furthermore, the transfer of externally generated knowledge is subject to several barriers and thus rather difficult to transfer. Consequently, the following hypothesis can be formulated: 

Hypothesis 4: The degree of transfer of subsidiary knowledge is lower when knowledge is developed through external network relationships than when developed through internal network relationships.

External and internal network knowledge and MNC performance

It has been suggested that superior competence enhances the performance of firms (Argyris and Schon 1978; Fiol and Lyles (1985). A number of studies have contributed to the understanding of technological competences and knowledge developed within companies for understanding performance differentials (Hamel and Prahalad 1994) and that any knowledge created and shared within a firm´s global network that is unique and valuable, represents a source of sustainable advantage that can enhance the firm´s competitiveness in the global marketplace (Kimberly 2000). Knowledge transfer in organizations thus manifests itself through changes in knowledge or performance (Argote and Ingram 2000: 151). 

In recent writings on performance differentials between firms, scholars have acknowledged the importance of developing and maintaining different resources and capabilities over time (Kogut and Zander, 1992; Zander and Kogut, 1995; Galunic and Eisenhardt, 2001; Winter 2003) and thus the concept of dynamic capabilities in which “the firm’s ability to integrate, build and reconfigure internal and external competencies to address rapidly changing environments” (Teece, Pisano, and Shuen, 1997:516), has been emphasized. In a study on pharmaceutical companies, Bierly and Chakrabarti (1996) found that firms with high and balanced levels of learning from external and internal sources exhibited high levels of profitability and Freeman (1991) has argued in favour of the importance of both external and internal networks of collaboration for firm innovation. Studies have found support for the important role of external knowledge sources (Hendersen and Cookburn 1994; Almeida, Dokko and Rosenkopf, 2003) and especially external networks as a source to the performance of firms (Dyer 1996; Dyer and Singh 1998; Almeida and Kogut 1999; Nobeoka, Dyer and Madhok, 2002). Furthermore, in a study of intra-organizational networks, Tsai (2001) claims that inter-unit cooperation may not only affect innovation and performance at subsidiary level, but also “may influence the evolutionary path of an entire organization” (Ibid.: 1003) Thus, companies enjoy a competitive advantage if they know how to effectively source knowledge from different locations and sources (c.f. Almeida 1996) and disseminate and exploit knowledge internally (Bierly and Chakrabati 1996; Szulanski 1996). Consequently, the following two hypothesis are formulated:

Hypothesis 5a. External network knowledge is positively related to MNC performance if this knowledge is transferred to other units within the MNC.

Hypothesis 5b. Internal network knowledge is positively related to MNC performance if this knowledge is transferred to other units within the MNC.

METHOD

Data and Sample

The sample used in this study consists of foreign-owned subsidiaries located in the following seven countries: Austria, Denmark, England, Finland, Germany, Norway and Sweden. A subsidiary was considered foreign-owned when a company from another country owned at least 50 % of the subsidiary’s equity. The data has been collected as a part of a larger international project, initiated in 1996, and has engaged researchers from each of these seven countries. The overall purpose of this research project was to investigate the development and the internal flow of subsidiary competence within MNCs. For obtaining comparable data, a common standardized questionnaire in English was developed, based on a pre-tested questionnaire sent out to 850 foreign-owned subsidiaries in Sweden (response-rate 53 %). After several project meetings and reliability tests of the questionnaire on academics as well as practitioners, a final questionnaire could be applied in all participating countries. The questionnaire was then translated back into each country’s native language and back translated to check for inconsistencies. The data was collected during 1997-1998 by research teams responsible in each of the seven countries for the data gathering, which resulted in a total sample of 2017 subsidiaries of which 530 were from Sweden, 261 from Norway, 310 from Denmark, 238 from Finland, 200 from England, 254 from Germany, and 314 from Austria. Approximately 70 % of the respondents were subsidiary executive officers; the remaining respondents were vice presidents, financial directors, marketing managers, information managers, or controllers. The response rates varied between 16 % and 55 % depending on the country of investigation. The total sample contained no more than approximately 5 % missing values. 

The current paper focuses on national subsidiaries as fully-fledged units within the corporations, i.e., subsidiaries that performed several operational functions. Consequently, the total sample was reduced to include only those subsidiaries that had fully-fledged operations in that they carried out their own development, production, marketing and sales activities. By employing this criterion, subsidiaries that only performed single activities such as sales or basic research were excluded. This restriction resulted in a sample of 973 observations. The median respondent company has 784 employees and an annual turnover of 190 million US Dollars (see further details on the sample in Appendix 1).

All measures were collected with the same survey instrument, meaning that a single-respondent method was used in the collection of data. To check for the possibility of common-method, we used Harman´s one factor test (Podsakoff and Organ, 1986). A principal-component analysis on the questionnaire’s measurement items used in this paper yielded 6 factors with eigenvalues greater than 1.0 that accounted for 68 percent of the total variance. Since several factors were identified, as opposed to one single factor, and since the first one did not account for the majority of the variance (32 percent), a substantial amount of common-method bias did not appear to be present (Podsakoff and Organ, 1996).

Measures

Transfer of subsidiary knowledge. The first dependent variable for the hypothesis is a construct made up of two variables measuring the outcomes of transfer of subsidiary knowledge rather than the physical transfer per se (see a somewhat similar approach used by Simonin, 1999). Consequently, as a measure of the actual consequences or outcomes of the knowledge being transferred, the first variable was measured as the actual use of the subsidiary knowledge, and the respondents were asked to indicate to what extent the subsidiary knowledge in the above mentioned functions was of use to other MNC units, using a 7-point Likert scale ranging from 1 (meaning no use at all for other units) to 7 (meaning very useful for other units). The second variable measured the extent to which a subsidiary was of importance for the actual knowledge development of other MNC units (cf. Andersson, Björkman and Furu, 2002). The respondents were asked to estimate, for each of six broad functions, the subsidiary´s impact on the development of knowledge of other units within the corporation. The estimates were made on a 7-point scale ranging from 1 (no impact at all) to 7 (very strong impact). The functions were (1) research, (2) development, (3) production, (4) marketing and sales, (5) logistics and (6) purchasing. The cronbach alpha was 0.92. 

MNC performance. The second dependent variable was measured by having the respondents rate the level of impact on MNC performance in terms of profitability, competitiveness and business volume, ranging from 1, meaning very low (or not at all) to 7, meaning very strong (or very high). Even though it is argued that perceived performance does not converge with more objective measures (Wexley et al., 1980), some have argued that perceptual measures correlate with objective accounting-based measures (Geringer and Hebert, 1991). Cronbach alpha was 0.91. 
High capability units. This independent variable was measured by having the respondents rate for each of the six broad functions (using a 7-point Likert scale ranging from “weak” to “very strong”) the level of their distinct competence in the respondents company (cf. Snow and Hrebiniak, 1980). The Cronbach alpha was 0.77.

External network relationships. This independent variable captures the importance of business relationships in a subsidiary’s external market for its own knowledge development. The respondents were asked to indicate the extent to which specific relationships had had an impact on the development of distinct subsidiary competencies, ranging from 1 (no impact at all) to 7 (very high impact). For this paper five relationships were identified: competitor, market customer, market supplier, specific distributor, and market research unit. The Cronbach alpha was 0.68.

Internal network relationships. This independent variable is a construct that captures the subsidiary´s knowledge production through interaction with other units within the corporation. The subsidiary respondents were asked to assess the impact of various internal relationships on the development of the subsidiary´s distinct competencies. Three relationships were identified: corporate customer, corporate supplier and corporate research unit. The cronbach alpha was 0.67.
Control variables. Two control variables, size and mode of establishment, were employed to statistically take into account the possibility that the variation in the dependent variables might be attributable to some organizational characteristics. Because larger subsidiaries have more resources dedicated to the creation of new knowledge, we used subsidiary size to control for this fact, since it affects the possibility of engaging in efforts to transfer knowledge to other units within the MNC (cf. Gupta and Govindarajan, 2000). Size was measured as the total number of employees in the subsidiary. Mode of establishment is a dichotomous variable (greenfield subsidiaries=1; acquired subsidiaries=2). Acquired subsidiaries are expected to have a larger pool of relevant knowledge to offer than greenfield operations (Gupta and Govindarajan, 2000).

ANALYSIS AND RESULTS

The hypotheses are tested using a standard multiple regression technique. However, to test the relative impact between external network relationships and internal network relationships on transfer and performance, all variables used in the regression analysis were standardized (mean=0; standard deviation=1)
. In this way we could use the coefficients and t-values to compare these the predictor variables. In Table 1, the intercorrelations between the independent variables and control variables are presented. The figures show that a few variables were significantly correlated. However, the correlation coefficients (all below 0.50) were not high enough to indicate a problem of multi-collinearity.
Insert Table 1 about here

The results of hypothesis H1 to H4 are shown in Table 2. The figures show that the overall model works satisfactorily with a significant F-value (F=15,9, p<0.001) and explains approximately 23 % (Adjusted R2=0.23) of the variation in knowledge transfer. Surprisingly, none of the control variables in this model reflect significant impact on transfer of subsidiary knowledge. 

Insert Table 2 about here

Hypothesis 1 postulates a positive relationship between the possession of specialized knowledge and transfer of subsidiary knowledge. This hypothesis is not supported, which in reconciling with prior research is an interesting observation since one of the main advantages with the differentiated MNC is to take advantage of the MNC´s high-capability units (Frost, Birkinshaw and Ensign, 2002), which possess value-added competencies of importance for the whole corporation. Hypothesis 2 states that there is a positive relationship between the development of subsidiary knowledge through external relationships and transfer. The results, in supporting this hypothesis, is consistent with other research showing that a subsidiary being embedded in relationships with external customers and suppliers plays an important role for upgrading the knowledge base of the MNC (Andersson, Forsgren and Holm, 2002). 
As hypothesis 3 predicts, the relationship between transfer of subsidiary knowledge and the development of subsidiary knowledge through internal network relationships is positive. The figures reveal strong support for this hypothesis. This result implies that horizontal relationships among organizational units are an effective tool for knowledge transfer (Szulanski, 1996; Hansen, 1999). Hypothesis 4 is also supported, in that the relationship between internal network relationships and transfer ((=0.37, p<0.001) is by comparison significantly stronger than the relationship between external network relationships and transfer ((=0.16, p<0.01). This result confirms that the way subsidiary knowledge is developed has consequences for the transfer of knowledge across units within the MNC. External knowledge is transferred in a less straightforward manner than internally developed knowledge, because knowledge developed externally faces more barriers to transfer than knowledge that is developed internally (Kessler, Bierly and Gopalakrishnan, 2000). 

Insert Table 3 about here

In Table 3 above, the results of hypothesis 5a and 5b are shown and indicate that external and internal network knowledge when transferred throughout the organization has positive impact on MNC performance. Furthermore, the results show that the (relative) impact on MNC performance for external network knowledge is somewhat higher ((=0.30, p<0.001) than for internal network knowledge ((=0.12, p<0.001). Although the variables in the model explains only 18 percent of the variation in MNC performance, the results indicate that performance advantages may rise from the exploitation of knowledge from a broad scope of inter-organizational relationships (cf. Nobeoka, Dyer and Madhok 2002), as firms move away from “the attributes of market relationships” to relationships characterized by e.g. investments in relation-specific assets and lower transaction costs (Dyer and Singh, 1998: 662)
CONCLUSION AND DISCUSSION

The first issue investigated in this study was the notion of differences in the level of competence (knowledge) among subunits within the MNC, which is proposed to have an effect on the extent to which knowledge is transferred across MNC units (regardless of how the knowledge is developed in the foreign subsidiaries). The findings of this study, contrary to expectations, show that highly competent subsidiaries do not act as knowledge givers. This is a very interesting empirical observation, since a principal argument behind structuring the MNC in differentiated units is for the organization to tap the knowledge of its highly competent subsidiaries (cf. Bartlett and Ghoshal, 1986; 1989). A possible explanation for this result is that although some subsidiaries are highly competent, there is a lack of connections to the corporate system (cf. O’ Donnell, 2000) and there is thus no recognition of these highly competent subsidiaries. Furthermore, some subsidiaries may share their knowledge through already existing administrative links, which are controlled by headquarters. Whether or not a subsidiary is to act as a giver or recipient of knowledge is decided by the headquarters regardless of its level of competence. Another possible interpretation of this finding is that the underlying processes in the network in which knowledge is developed, rather than the level of competence, lay the foundation for knowledge transfer. 
This paper also examined the impact on external versus internal network knowledge sourcing on transfer across MNC units and MNC performance. This study has thus made a more explicit analysis than earlier research of the nature of the external and internal network as strategic sources of knowledge. The findings of this study indicate, as might well be expected, that the external network of business relationships are to be viewed as an important strategic source of knowledge for the whole corporation, since this kind of knowledge is transferred throughout the organization. The results of the study also show that knowledge developed in interactions with different corporate relationships is highly subject to transfer. The argument of the external network knowledge as a strategic source for firm competitive advantage is further supported by the results of the relationship between external versus internal knowledge sourcing and MNC performance. In a comparison between these two sources of subsidiary knowledge, the investment of a subsidiary in particular and close relationships with a broad scope of relationships with external counterparts renders valuable knowledge of importance for the overall performance of MNCs. 

One conclusion of this study is thus that the extent to which internal transfer of knowledge occurs in an MNC depends on the way in which subsidiary knowledge is developed, or more precisely, depends on the relationships within which subsidiary knowledge is developed. Externally-sourced knowledge (i.e., knowledge derived from external network relationships) is more difficult to transfer throughout an organization than internally-sourced knowledge (i.e., knowledge derived from internal network relationships).  The reason for this is twofold. Firstly, because of its complexity and context-specificity, external knowledge is harder to understand and interpret than is internally generated knowledge. Hence, external knowledge faces more barriers when being transferred than internally generated knowledge. Secondly, transfer of knowledge is dependent on internal network connections, with the following consequences. As argued by Hansen (2002), a subsidiary with a strong network connection implies having a short network path. Having an established direct relation with another business unit in a knowledge network yields the shortest possible path length. Transferring subsidiary knowledge is thus difficult when there are no connections to the corporate system and there are no intermediary units to handle the transfer. From this study, however, evaluating quantitatively the strength of a subsidiary’s network connection in terms of indirect or direct relationships to other corporate units is not possible — except for those units with which the subsidiary is engaged in knowledge development. Another conclusion drawn from this study is that although external network knowledge is more difficult to transfer than internal network knowledge, there are great potentials in terms future profitability and competitive strength to be gained if organizations invest in their knowledge-sharing routines and processes. As Powell et al., (1996) argue, firms are at a competitive advantage as they create or are positioned within learning networks. 

Furthermore, this paper offers empirical support for the organizational-learning literature and the suggested view of transfer occurring in a social context in which different units are linked in different patterns to each other (Hansen, 1999; Tsai, 2001). With no network position (Tsai, 2001) in the internal network and with no inter-unit links of some kind, a subsidiary´s ability to contribute to the learning of other units is limited, as is the ability for other units to benefit from new knowledge developed by a particular subsidiary. This also implies that the view of transferring knowledge across MNC units as a problem of separating knowledge from the carrier of knowledge and adding it to the knowledge base of another actor (Kogut and Zander, 1992; Zander and Kogut, 1995; Grant, 1996; Spender, 1996; Andersson, Forsgren and Holm, 2002) is to be considered in the light of the characteristic of the relationship between the carrier of knowledge and the recipient. As for knowledge generated from external counterparts, there is a clear separation, since the knowledge is developed in one specific context and then relocated in another context. In the extreme case, where knowledge development and transfer occurs within one and the same relationship, there is no such clear separation of knowledge in that there is no obvious giver and recipient, since these processes are overlapping. 

Along with acknowledging the potential of differentiated foreign subsidiaries of the MNC comes the idea of tapping valuable knowledge from high capability units, as suggested by, among others, Bartlett and Ghoshal (1986, 1989). An implication of this study is that there are un-utilized strengths and capabilities in MNCs, which implies that the management of knowledge distribution and the coordination mechanisms used in MNCs may not fully take into account the different learning capabilities of the subsidiaries. Another implication of this study is the following: if the advantage of the firm lies in carrying out transfer more effectively than other firms, transferring knowledge is, except for the attributes of knowledge (Kogut and Zander, 1993), also dependent on the underlying knowledge-developing processes. This empirical examination thus contributes to the understanding of the link between knowledge production and distribution (Moorman and Miner, 1997; Schulz, 2001). 

LIMITATIONS AND FUTURE RESEARCH 

The results presented in this paper should be interpreted in consideration of some inherent limitations of the research. The findings might be biased due to perceptual data and to the use of single-source data. This is however a rather common problem in organizational studies (cf. Skarmeas, Katsikeas and Schlegelmilch, 2002). Because the information underlying the empirical analysis in this kind of self-report survey is gathered from single respondents, an important concern is that common-method bias may artificially inflate the observed relationships between variables. A possible check for common method bias is to conduct a Harman´s one-factor test, which was done. This test showed that common method bias is not a severe problem in this study.

Another limitation of this study concerns the validity of using perceived measures. The subsidiary managers might have been biased towards emphasizing the importance of their unit, and subsidiary managers may not have been aware of other important factors influencing their behaviour. However, by guaranteeing anonymity, the problem of social desirable, which might cause an upward shift in the distribution of responses, can be limited (Podsakoff and Organ, 1986). A further limitation with using a single respondent method, and viewing knowledge transfer as perceived from the subsidiary perspective, is related to the operationalization of measures. In this study, the views of the headquarters and other corporate units were lacking, which might have given a narrow picture of how knowledge was developed and managed in the MNC. Perception gaps not only between headquarters and MNC subsidiaries units but also amongst the subsidiaries (Birkinshaw, Holm, Thilenius and Arvidsson, 2000) may result in different views about the role of the different subsidiaries and the importance of their competencies in relation to corporate goals and visions. An interesting issue for future research would thus be to identify possible perception gaps concerning the processes of knowledge generation and integration by using multiple-source data. 

In this study and analysis, “knowledge” was rather broadly defined. For example, by using an aggregate measure of a set of competencies (or functions), differences in knowledge transfer due different organizational competencies and their related knowledge attributes were not taken into account. An interesting issue for further research would thus be to analyse whether variations in knowledge transfer is related to specific knowledge functions or activities, such as R&D, marketing, or production, that is, whether knowledge transfer is activity-specific. Finally, as this study implies, there are reasons to believe that different knowledge sources create differences in the ability of organizations (such as MNC subsidiaries) to transfer knowledge. Consequently, future research should evaluate more explicitly the relationship between knowledge sourcing and the use of knowledge integration strategies in firms. Furthermore, because integrating knowledge is related to several difficulties, an interesting issue for future research is how the transfer-related problems discussed in this study are related to various knowledge sources, and thus find proper measures for doing this.
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TABLE 2

 

 Results of the regression analysis of predictor variables 
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TABLE 3

 

 Results of the regression analysis of predictor variables 

 

 

Variable

 

             MNC performance
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*p < .05, **p < .01,*** p < .001
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Some basic characteristics of the sample of 973 subsidiaries
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Number of 

subsidiaries 

(mean)

 

 

Number of 

exmployees 

(mean)

 

 

Turnover 

 

(Million 

US

$)

 

   Mode of Establishment  (%)

 

  Greenfield        Acquisition

 

 

 

Austria

 

 

103

 

 

688

 

 

90.3

 

 

38.8

 

 

61.2

 

 

Denmark

 

 

158

 

 

335

 

 

60.1

 

 

16.6

 

 

83.4

 

 

Finland 

 

 

105

 

 

384

 

 

81.5

 

 

26.0

 

 

74.0

 

 

Germany

 

 

180

 

 

1900

 

 

478.4

 

 

23.0

 

 

77.0

 

 

Norway

 

 

77

 

 

307

 

 

138.8

 

 

30.3

 

 

69.7

 

 

Sweden

 

 

237

 

 

424

 

 

105.4

 

 

17.4

 

 

82.6

 

 

The U.K.

 

 

113

 

 

1168

 

 

300.1

 

 

38.4

 

 

61.6

 

 

Total 

 

 

973

 

 

784

 

 

18

9.8

 

 

24.9

 

 

75.1

 















APPENDIX 1























� See a similar approach used by Foss and Pedersen (2002)
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