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Abstract: The role of MNC (Multinational Corporation) subsidiaries in accessing and 

leveraging knowledge from their local context is crucial for the viability of MNCs as 

“differentiated networks of dispersed operations”. Foreign subsidiaries, despite being 

embedded in their respective local networks in host countries, do not have the same 

propensity to access and leverage local knowledge. This ability is determined by the 

antecedents of knowledge transfer between subsidiaries and their local relations. 

These have been categorized into those pertaining to organizational, knowledge and 

network characteristics. Based on findings on the antecedents of knowledge transfer, 

hypotheses were developed and tested on a dataset collected from managers of foreign 

owned MNC subsidiaries operating in Finland. The results show that similarities in 

business practices and existence of rich communications between the units have 

significant positive impact on the amount of knowledge transferred. Length of 

knowledge exchange relationships, volume of inter-unit trade, parent country 

nationality of subsidiaries and the existence of inter-unit lateral relations between the 

two units do not have significant impact on the amount of knowledge transferred. In 

addition to individual impacts, the interaction effects of shared business practices, 

communications and inter-unit lateral relations were also significant. The study 

suggests that MNC subsidiaries seeking knowledge should actively engage in frequent 

and rich social communications as well as harmonize business practices with their 

local relations to effectively access and leverage the knowledge residing in local 

networks. Additionally, a minimum level of shared business practices and inter-unit 

lateral relations is essential for social communications to have impact on the amount 

of knowledge transferred. 
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1 INTRODUCTION 

1.1. Background  

Knowledge exchange relationships between foreign owned MNC (Multinational 

Corporations) subsidiaries and their local relations are argued to be very important for 

the competitiveness of “differentiated network MNCs” (Barner-Rasmussen and 

Björkman, 2007). Increasingly, the view of MNCs as “differentiated networks of 

dispersed operations” (Rugman and Verbeke, 2001) has been well accepted by scholars 

(Birkinshaw and Hood, 1998; Gupta and Govindarajan, 2000; Rugman and Verbeke, 

2001). The view of MNC as differentiated inter organizational network reveals MNCs as 

global network of differentiated and integrated units where they obtain competitive 

advantages from their ability to transfer and share resources between these units. It is 

argued that this sharing and transference of resources via internal channels is more 

efficient than what could happen in the external markets (Porter, 1986, Bartlett and 

Ghoshal, 1986; Kogut and Zander, 1993). The MNC as a whole, by accessing the 

knowledge residing in networked subsidiary units can simultaneously explore and 

exploit these competencies (Frost, 2001). 

However, in order to develop sustainable competitive advantages, subsidiaries must be 

able to generate knowledge which in turn can be shared by others in the MNC network 

(Barner-Rasmussen and Björkman, 2007). This generation of unique knowledge can 

only happen when the subsidiaries residing in a certain host country learn from the 

local contexts in which they are embedded (Andersson, Forsgren and Holm, 2002). 

MNC subsidiaries are embedded in their own unique network of local relations, and 

their exposure towards new knowledge cannot be copied by other units in the MNC 

networks (Barner-Rasmussen and Björkman, 2007). It has also been both theoretically 

and empirically proven that subsidiary external embeddedness is positively related to 

subsidiary performance as well as their ability to contribute towards developing 

competencies for the MNC as a whole (Almeida and Phene, 2004; Mu, Gnyawali and 

Hatfield, 2007). By this reasoning, it would seem that, the viability of the view of MNCs 

as differentiated networks depends on the ability of local subsidiaries of MNCs to 

access knowledge and develop competencies from the local contexts they are embedded 

in (Barner-Rasmussen and Björkman, 2007). 

To summarize, acquiring new knowledge in a global environment is essential for 

organizational renewal and creation of sustainable competitive advantages (Hamel and 
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Prahalad, 1994). However, the source of sustainable competitive advantage is 

increasingly local knowledge and existing relationships therein (Porter, 1986). 

Therefore, inter-organizational networks in a local context are important sources of 

subsidiary learning and innovation (Powell et al, 1996; Yamin and Otto, 2004). How 

then, subsidiaries are able to learn from their local relations and which factors have 

impacts on the subsidiaries’ ability to access knowledge from the local contexts is a very 

relevant and important issue and is also the subject matter of this study. 

1.2. Research gaps  

The preliminary discussion in the background section indicated that facilitating the 

knowledge transfer process between MNC subsidiaries and their local relations is 

crucial. However, research on this issue is limited (Mu, Gnywawali and Hatfield, 2007). 

Most of the researches that do exist, utilize case-based approaches with limited 

generalizability, and sample based quantitative research are also limited (Frost, 2001). 

It has also been pointed out that most of the literature regarding knowledge transfer 

processes take it as their focus, either solely the MNC context, or the host country 

context (Michailova and Mustaffa, 2011).  

Most importantly, while existing literature suggests many antecedents of knowledge 

transfer in different contexts, majority of them have been studied in the context of 

MNC headquarter-subsidiary or subsidiary-subsidiary relations. The studies that focus 

on knowledge exchanges between MNC subsidiaries and local relations (Björkman and 

Barner-Rasmussen, 2007; Almeida and Phene, 2004; Singh 2007; Li, 2005) also tend 

to utilize similar antecedents although, logic dictates that owing to the differences in 

the context of the study, some antecedents are likely to be particular to this specific 

context. Most of the studies that focus on knowledge exchange relationships be it on 

any context, also fail to examine the directions of the knowledge flows (Michailova and 

Mustaffa, 2011).  

Additionally, quantitative studies dealing with the effects of antecedents on knowledge 

transfer utilize statistical techniques to assess the individual effects of these 

antecedents but fail to explore the interaction effects of these factors. In most of the 

previous studies that aim to empirically examine this phenomenon, various R&D 

variables (budget, expenditure); patent citation data and so on has been used as the 

proxy to determine the capability to acquire knowledge. Similarly, variables such as 

“innovativeness” has been used as proxy for the capability to acquire knowledge 
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(Almedia and Phene, 2004; Singh 2007). The actual linkages such as social relations, 

for instance, that can explain the knowledge transfers between the subsidiaries and 

their local relations are seldom discussed in these kinds of studies.  

It is also apparent that knowledge relations between MNC subsidiaries and host 

country relations have been studied in a fragmentary approach with a particular 

disciplinary focus and fail to assimilate the contributions of each of these disciplines 

into a unified framework which could better explain this phenomenon. Economic 

geographers, for instance, are more concerned with “knowledge spillover effects” that 

might accrue to the local firms, in a particular host country, as a consequence of foreign 

direct investments (FDI) of MNCs. Here, the focus is on the host country, and how 

knowledge spillovers accruing from FDIs might be increased via appropriate host 

country institutional policies (Blomström and Kokko, 1997). International business 

studies, on the other hand, still consist of debates on whether the local context is that 

important, and how subsidiaries might be able to increase their capability to learn from 

local relations and transfer this knowledge back to the headquarters and other sister 

units to increase the overall MNC competitiveness (Meyer, Mudambi and Narula, 

2011).  

Even though, both of these are mere perspectives of the same phenomenon (knowledge 

exchanges between subsidiary and local relations); they adopt distinct forms of analysis 

with separate disciplinary and methodological lineages. For example, what might be 

considered as knowledge outflows (from subsidiary to the local firms) if one adopts 

international business studies perspective is referred to as knowledge inflows (from 

subsidiary to the local firms) by economic geographers. It is obvious that there is a 

scope for a synthesis in these two approaches to better understand the phenomenon. 

1.3. Aim of the thesis 

The aim of this thesis is to address these research gaps. First, the focus is on the 

knowledge exchange relationships between MNC subsidiaries and their local relations, 

which is often neglected, even in international business researches that focus on 

knowledge transfer processes. Second, the method utilized is sample based statistical 

analysis rather than case based approaches that are often conducted. Third, rather than 

positioning the antecedent factors that are developed in intra-MNC knowledge flows, 

the goal is to focus on antecedents that are important in this particular context and 

study them by specifying the direction of the knowledge flows. Fourth, rather than 
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using R&D variables, innovativeness and patent citations as proxies of the amount of 

knowledge transferred, the aim of this thesis is to study the actual amount of 

knowledge transferred and the linkages that are relevant to the knowledge transfer 

processes in this particular situation. Fifth, in addition to independent effects of various 

antecedent factors on knowledge transfer, the goal is to also explore the interaction 

effects among these factors and how they might affect the knowledge transferred 

collectively. Lastly, and most importantly, the fragmentary approaches taken in 

different disciplines to study this particular phenomenon are aimed to be synthesized 

into more unified framework in the literature review section.  

The central aim of this thesis is to answer one crucial question: what are the factors that 

explain a MNC subsidiary’s learning capacity from its local environment? This central 

question is further divided into sub-questions as follows: 

RQ1: Which characteristics of organizational knowledge transfer facilitate or inhibit knowledge 
exchanges between MNC subsidiaries and their local relations? 

RQ2: How do these characteristics interact with each other to predict the amount of knowledge 
transferred collectively? 

RQ3: How might these factors affect the direction of the knowledge flows? 

In order to answer these research questions, statistical analyses are conducted on a 

secondary dataset from 2004, where foreign owned MNC subsidiaries operating in 

Finland have provided data on their local relations. After summarizing the antecedent 

factors of knowledge transfer between MNC subsidiaries and their local relations in the 

theory section, the relevant and applicable antecedents will be chosen to find out how 

they might affect the amount of knowledge transfer and the directions of the knowledge 

flows. Although, the dataset deals with the Finnish context, the aim is to use it for 

explaining the knowledge exchange relationships between MNC subsidiaries and their 

local relations generally. This is possible because subsidiaries and their local relations 

can be expected to exist in a similar knowledge exchange relationships in other host 

countries as well. 

1.4. Delimitations 

Although the focus of the thesis is on the capacity of foreign MNC subsidiaries to 

generate and share  knowledge from local relations, subsidiaries also have similar 

capabilities to do it across various other internal units of the MNC (Bartlett and 

Ghoshal, 1986). Knowledge sharing between headquarters and subsidiaries and across 
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various subsidiaries laterally is not the primary concern of this thesis. Often the goal of 

the knowledge acquired by foreign MNC subsidiaries is also to transfer it back to the 

MNC headquarters and other units of the MNC (Almeida and Phene, 2004), but these 

knowledge flows are not the focus of the study. This study is focused on the knowledge 

exchange processes between foreign owned subsidiaries and the local relations in a 

certain host country. 

Literature suggests that knowledge transfer can be analysed at many different levels; 

for example; the ease or difficulty of the knowledge transferred, the speed of the 

knowledge transferred, and the characteristics of the knowledge transferred 

(Michailova and Mustaffa, 2011). This study is limited to exploring the amount and the 

direction of the knowledge flows between the MNC subsidiaries and their local 

relations. This limitation is partly due to the reliance on secondary data source which 

was designed to measure the amount and direction of knowledge flows. 

There are also multiple levels of analysing the factors that affect knowledge transfer 

processes. At a macro-level, the effect of subsidiaries on the host country economy 

could be considered. At the micro-level, the roles of individual level characteristics such 

as employee careers, cognitive styles and behaviour of the parties involved in 

knowledge transfer processes could be considered as well. While acknowledging 

possibilities for such multiple levels of analysis, the study is focused only on exploring 

factors at organizational and network level. 

A number of studies also include other important variables in conjunction with the 

knowledge transfers between MNC subsidiaries and their local relations. Studies have 

been done, for instance, on how the knowledge acquired from local relations affects the 

subsidiaries’ ability to innovate (Almeida and Phene, 2004). Other characteristics of the 

subsidiaries, such as their type (Gupta and Govindarajan, 2000) and their modes of 

entry in the host country are also thought to affect the subsidiaries’ motivation and 

ability to seek knowledge from local relations. For instance, subsidiaries with an 

“explorative” role, will actively seek local knowledge. This study deals with the actual 

amount of knowledge transfer. How the subsidiaries are capable to do this effectively 

due to their prior positioning and the outcome effects of knowledge transfers is not the 

subject of this study. 



 

 

6 

1.5. Definitions  

MNC (Multinational Corporations): There are many definitions of MNC present in the 

international business literature and scholars are still debating about characteristics 

that distinguish them from other organizational entities (Chini, 2004). For the purpose 

of this study, firms are thought to be MNCs if they have substantial direct investments 

in foreign countries and are actively engaged in management of these offshore assets. 

Simple export businesses or companies with offshore assets as their passive financial 

portfolios cannot be considered as MNCs (Bartlett and Ghoshal, 1989). What really 

separates a MNC from other organizations is “that it creates an internal organization to 

carry out key cross-border tasks and transactions internally rather than depending on 

trade through the open markets” (Bartlett and Ghoshal, 1986). MNCs have also been 

conceptualized in this study as, “differentiated networks of dispersed operations” 

(Rugman and Verbeke, 2001, Birkinshaw and Hood, 1998; Gupta and Govindarajan, 

2000). 

Foreign Subsidiaries: The term “foreign subsidiaries” has been used to refer to any 

“operational unit controlled by multinational corporations (MNCs) and located outside 

the home country” (Mu, Gnyawali and Hatfield, 2007:78). 

Local Relations: In this study, “local firms”, “external relations in host country”, “local 

relations” and “local units” are all used interchangeably. Strictly, the terms “external 

relations” and “local relations” also include various other networks of institutions that 

the subsidiaries are likely to engage in knowledge sharing activities in the local context. 

“Local relations” therefore, includes all the local institutions that the subsidiary has 

established relationships with in the host country; such as suppliers, customers and 

other research institutions. The questionnaire survey used in this study includes foreign 

subsidiaries’ suppliers, customers, former sister-firms and subsidiaries in Finland, as 

their “local relations”. 

Knowledge: Knowledge is defined as “justified true belief” (Nonaka and Takeuchi, 

1995). It is also used to mean “combination of various pieces of information with 

interpretation and meaning” (Chini, 2004) and which provides “the capacity to act, 

which may or may not be conscious” (Sveiby, 2001: 2). Knowledge is dynamic as well as 

a normative concept and is often classified into an explicit and a tacit component 

(Nonaka and Takeuchi, 1995). For the purpose of this study, knowledge has been 
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conceptualized to incorporate both tacit know-how and articulate information (Kogut 

and Zander, 1992). 

Knowledge Transfer:  Knowledge transfer is “a dyadic exchange of knowledge between 

source and recipient” (Szulanski, 1996). In general terms, organizational knowledge 

transfer refers to the “process through which organizational actors-teams, units or 

organizations-exchange, receive and are influenced by the experience and knowledge of 

others” (van Wijk, Jansen and Lyles, 2008). The process of knowledge transfer itself is 

broadly explained by the “communication model” and the “knowledge spiral model” 

(Inkpen and Dinur, 1998). These two models will be elaborated further in section 2.1. 

For the purpose of this study, knowledge transfer is conceptualized as “message 

transmission from a source to a recipient in a given context” (Szulanski, 1996) and the 

knowledge transfer process is analysed via the “communication model” (Shannon and 

Weaver, 1957). 

Inter-organizational knowledge transfer: The term “inter-organizational knowledge 

transfer” is used to mean knowledge transfers from entities outside the organizational 

boundaries for gaining or sustaining competitive advantage (Martinketaine, 2011). It is 

also defined as “movement of knowledge across organizational boundaries” (van wijk, 

Jansen and Lyles, 2008; Easterby-Smith, 2002; Gupta and Govindarajan, 2000), as 

“knowledge sharing” (Hansen, 1999) or the “diffusion of knowledge within a network of 

inter organizational relationships” (Powell, Koput and Smith-Doerr, 1996). This study 

takes all of these definitions into consideration. The type of knowledge transfer 

investigated is across organizational boundaries i.e. between MNC subsidiaries and 

their local relations.  

Antecedents of knowledge transfer: For the purpose of this study, antecedent of 

knowledge transfer means a determining factor or predictor of the amount of inter-firm 

knowledge transfer (Lane, Salk and Lyles, 2001; van Wijk, Jansen and Lyles, 2008; 

Martinketaine, 2011). In studies dealing with knowledge transfers, the term 

“antecedent” has been used conceptually to model cause-effect relationships and refers 

to the cause or set of causes that influences knowledge transfer (Lane, Salk and Lyles, 

2001; van Wijk, Jansen and Lyles, 2008). The literature available usually categorizes 

antecedents related into: characteristics of knowledge, organizational characteristics 

and network characteristics. These characteristics will be elaborated further in section 

2.7. 
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Subsidiary inward knowledge transfer/outward knowledge transfer: Although 

different directions and levels of knowledge transfer are discussed in section 2.2., the 

direction of the knowledge transfer in this study is analysed from the subsidiary 

perspective. Whereas, “subsidiary inward knowledge flow” means the transfer of 

knowledge from local relations to the MNC subsidiaries, “subsidiary outward 

knowledge flow” means transfer of knowledge in the reverse direction i.e. from MNC 

subsidiaries towards the local units. 

1.6. Structure of the thesis 

In chapter 2, the theoretical framework of the study is developed. It starts with 

conceptualization of the terms “knowledge” and “knowledge transfer”. Explicit 

definitions that will be adopted in this study will be stated as such; as the literature 

reveals that there are quite varied interpretations of these terms. In section 2, different 

levels of knowledge transfer will be discussed, as the focus of the study is only on 

knowledge exchange relations between MNC subsidiaries and their local relations.  

After limiting the level of analysis for the knowledge transfers, in section 2.3 it will be 

explained whether inter and intra-organizational knowledge transfers are inherently 

different processes and if so, its implications for the study. This is needed because 

many studies has been done in the context of knowledge transfers within the MNC 

units, which is by its nature only an intra-organizational context, whereas the focus of 

this study is on knowledge transfers between MNC subsidiaries and their local 

relations, which is an inter-organizational context. Even in an inter-organizational 

scenario, the firms involved in knowledge transfers might share similar cultural or 

national backgrounds. This study deals with the knowledge exchange relationships 

between foreign owned MNC subsidiaries and their Finnish local relations. Therefore, 

in section 2.4, the importance of local context and how it might significantly alter the 

knowledge exchange relationships will be elaborated. 

All foreign subsidiaries are not required by MNC mandate or strategy to actively access 

and integrate local knowledge. The various roles of subsidiaries and how these roles 

might affect their motivation and their ability to acquire knowledge from their local 

relations is therefore, elaborated in section 2.5. Section 2.6, builds on this and 

elaborates on typical knowledge exchanges that can be expected between MNC 

subsidiaries and their local relations. In section 2.7, the antecedents of inter-

organizational knowledge transfer are reviewed and summarized from the existing 
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literature, although, the list is not exhaustive. The antecedents of knowledge transfers 

are divided into those pertaining to organizational characteristics, network 

characteristics and attributes of knowledge. Since, it is not possible to study the effects 

of all of these factors in a single study, only relevant antecedents are used to develop 

hypotheses to be tested at a later stage. The rationale behind the choices is elaborated 

in section 2.7.3. 

 Chapter 3 is the methodological section of this study. Section 3.1 consists of brief 

description of the dataset and how it was obtained. Characteristics of foreign owned 

MNC subsidiaries and their local relations are also summarized in this section. In 

section 3.2, operationalization of the dependent, independent and control variables 

from the questionnaire survey has been described in detail. The nature of these 

variables are also analysed in this section.  

Chapter 4 summarizes the results from the multiple regression analysis (both linear 

and hierarchical) to test the hypotheses posited, and the discussions of the results. The 

results indicate that among the characteristics utilized to predict the amount of 

knowledge transferred; social communications and shared business practices have 

significant individual impacts on the amount of knowledge transferred. The interaction 

of shared business and communications (two-way interactions) and interaction 

between shared business, inter-unit lateral relations and communications (three-way 

interactions) also have significant effects on the prediction of the amount of knowledge 

transferred. The nature of these interaction effects are elaborated in this chapter.  

Chapter 5 consists of concluding remarks regarding rejected or accepted hypotheses 

and further explanations of their possible causes. This chapter has been divided into 

three sections: findings, limitations of the study and suggestions for further research. 

The findings of the study are summarized in the “findings” section. This study was 

limited on several fronts. These limitations are also discussed in a separate section. 

After discussions of the limitations of the study, few suggestions for further research 

are advanced to account for these limitations. 
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2 THEORETICAL DEVELOPMENT 

2.1. Knowledge and knowledge transfer: a conceptual background 

There is no agreement in the definition of the term “knowledge” and has been a subject 

of controversy in the knowledge management literature (Shin, Holden and Schmidt, 

2001). “Knowledge” as a concept has been used to mean “resources that provide 

sustainable competitive advantages to the firm” (Davenport and Prusak, 1998) or as “a 

set of capabilities that facilitates survival and growth of the firm” (Kogut and Zander, 

1992).  

Scholars seem to differentiate “knowledge” from “data” and “information”. Whereas 

“data” is defined as codified objective facts, “information” has been defined as data 

with significance to the user (Davenport and Prusak, 1998). When “information” is 

combined with interpretation and meaning and provides with the “capacity to act, 

which may or may not be conscious” (Sveiby, 2001:2); it is understood to mean 

“knowledge”.  

Often dichotomies seem to exist between “knowing what” (procedural type of 

knowledge) and “knowing how” (declarative knowledge) (Kogut and Zander, 1993; 

Gupta and Govindarajan, 2000). Other important classification of knowledge is 

between explicit knowledge and tacit knowledge (Polanyi, 1966; Nonaka and Takeuchi, 

1995). The distinction between explicit and tacit knowledge is made depending upon 

the codifiability and the complexity of knowledge in question. In this study, knowledge 

has been conceptualized to incorporate both tacit know-how and articulate information 

(Kogut and Zander, 1992). 

Knowledge transfer is a complex process and is used to mean “a dyadic exchange of 

knowledge between source and recipient” (Szulanski, 1996). Organizational knowledge 

transfer is referred to as the “process through which organizational actors-teams, units 

or organizations-exchange, receive and are influenced by the experience and knowledge 

of others” (van Wijk, Jansen and Lyles, 2008). The process of knowledge transfer itself 

is explained by the “communication model” and the “knowledge spiral model” (Inkpen 

and Dinur, 1998).  

The knowledge spiral model (Nonaka and Takeuchi, 1995) explains the process of 

knowledge transfers via “conversion” processes where tacit knowledge is mobilized and 

converted to usable forms. According to this model, tacit knowledge is transferred as 



 

 

11 

tacit knowledge via socialization processes such as shared mental models between 

knowledge sharing units. Tacit knowledge is transferred as explicit knowledge by the 

process of externalization where metaphors and analogies are used to give meaning to 

“knowledge”. In the combination method, explicit knowledge is transferred as explicit 

knowledge through the use of phone calls and meetings, for instance. Lastly, explicit 

knowledge is converted to tacit forms via internalization of this knowledge by the 

organizational members (Nonaka and Takeuchi, 1995).  

In the communication model, the knowledge that is to be transferred is recognized 

during the “initiation phase”. During the “adaptation” phase, this knowledge is 

transformed to meet the needs of the recipient at the source location. In the 

“translation” phase, this knowledge is altered to meet the recipient’s context. Towards 

the end, knowledge gained is institutionalized in the recipient organization in the phase 

called “implementation” (Chini, 2004).  

Although, detailed stages of the knowledge transfer process is not the subject of this 

thesis, the communication model (Shannon and Weaver, 1957) and more specifically 

the extension of this model (Inkpen and Dinur, 1998) does provide with means to 

group the antecedent factors into: source related factors, recipient related factors, 

factors related to the relationship and distance between units involved in the 

knowledge transfer processes and finally  factors related to the knowledge attributes. 

This classification will prove to be very useful while examining the antecedents of 

knowledge transfers between MNC subsidiaries and their local relations in section 2.7. 

2.2. Levels of knowledge transfer 

Literature suggests various directions and levels of knowledge transfers (Chini, 2004). 

Broadly, knowledge transfers are classified into external and internal transfers. 

External transfers refer to knowledge exchanges between MNC units and all sources or 

recipients of knowledge outside the firm. These could include other firms, institutions, 

suppliers and customers (Chini, 2004). Literature reveals that there are ample studies 

focusing on knowledge transfers in strategic alliances of different firms, international 

joint ventures (IJVs) and so on; which can be broadly classified as instances of external 

knowledge transfers (Li, Poppo and Zhou, 2010; Lyles and Salk, 1996; Powell, Koput 

and Smith-Doerr, 1996)  
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The term “internal transfer” has been used to denote knowledge sharing activities 

inside the MNC units (Chini, 2004). In that respect, there is also a conceptual 

alignment in the distinction between external transfers versus internal transfers and 

knowledge transfers between organizational units (inter-organizational knowledge 

transfer) versus knowledge transfer within organizational units (intra-organizational 

knowledge transfers). This study is focused on inter-organizational knowledge transfers 

between MNC subsidiaries and their local relations in the Finnish context.  

Some researchers, Gupta and Govindarajan (2000), distinguish between hierarchical 

knowledge flows (between headquarters and subsidiaries) and lateral knowledge flows 

(between subsidiaries and subsidiaries). Lateral knowledge flows are also referred in 

the literature as horizontal knowledge flows. Hierarchical knowledge flows (Gupta and 

Govindarajan, 2000) are referred at times, as vertical knowledge flows (Michailova 

and Mustaffa, 2011). Literature on subsidiary knowledge flows also distinguish between 

two constructs: knowledge inflows and knowledge outflows. When the measures used 

suggest that MNC subsidiaries receive knowledge from other sources it is categorized as 

knowledge inflows whereas when subsidiaries transfer knowledge in the form of 

technology or other organizational practices to other units, they are classified as 

knowledge outflows (Michailova and Mustaffa, 2011). This study follows similar 

distinctions.  

In figure 1 below, knowledge flows between the MNC headquarters (MNC HQ) and one 

of the subsidiaries (A, B, C, D, E) is referred to as “hierarchical knowledge flows” 

(Gupta and Govindarajan, 2000) or “vertical knowledge flows” (Michailova and 

Mustaffa, 2011). Knowledge flows between the subsidiaries, subsidiary A and subsidiary 

C for instance, is referred to as “lateral knowledge flows” (Gupta and Govindarajan, 

2000) or “horizontal knowledge flows” (Michailova and Mustaffa, 2011). Both of these 

lateral and horizontal knowledge flows comprises of “internal knowledge flows” or 

“inter-organizational knowledge flows”. However, when the knowledge flows concerns 

one of the subsidiaries (Subsidiary E, for instance) and the local relations, it is referred 

as “external knowledge flows” or “inter-organizational knowledge flows”. In figure 1, 

subsidiary “E” exists in knowledge exchange relationships with entities from local 

networks which could include local suppliers, customers, competitors and other 

institutions. It is with this kind of knowledge exchanges that this study is about. 
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Figure 1 Directions and levels of possible knowledge transfers (adapted from Ekmekci , 
2010) 

The following sections (section 2.3 and section 2.4) deal with the differences of intra-

organizational and inter-organizational knowledge transfer followed by elaboration on 

the importance of local context. It is necessary to first differentiate inter and intra-

organizational knowledge transfer, because inevitably the knowledge exchanges 

between MNC subsidiaries and their local relations is an inter-organizational 

phenomenon. However, what complicates this inter-organizational knowledge transfer 

between MNC subsidiaries and local units are the differences in the local contexts in 

which the subsidiaries are embedded. This importance of local contexts merits further 

discussion and could be considered in some ways as an important debate in the MNC 

literature. 

2.3. Differences between intra-organizational and inter-organizational 

knowledge transfer 

Some previous studies have argued that transferring knowledge across organizations is 

more complicated than transferring knowledge within the same organization (Inkpen 

and Tsang, 2005). As previous studies have outlined, this is due to the influences of 

different organizational cultures, processes and multifaceted nature of boundaries 

involved (Kogut and Zander, 1992; Szulanski, 1996; Easterby- Smith et al, 2000). The 
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nature of boundaries involved is thought to be the major differentiating factor between 

inter- and intra-organizational knowledge transfers.  

In inter-organizational knowledge transfers, firms tend to be cautious about the exact 

type and amount of knowledge transferred, due to undesired “leakages” which can be a 

threat to firm’s competitive position (Kogut and Zander, 1992). This is likely to be more 

so when the partners involved operate in similar sectors, “networks of learning” 

(Powell, Koput and Smith-Doerr, 1996) or similar competitive positions (Easterby-

Smith et al, 2000). Preventing the knowledge spillovers to external relations is a crucial 

issue in inter-organizational context in contrast to intra-organizational knowledge 

exchange relationships (Kogut and Zander, 1995). 

In intra-organizational knowledge transfer, partners involved share a common stock of 

knowledge and shared values and norms are expected to exist within an organization. 

In inter-organizational knowledge transfers, the “social fabric” or the organizational 

routines and relationships in which knowledge are embedded are different between 

organizations (Kogut and Zander, 1992) which makes transfer of knowledge difficult. 

Moreover, tacit knowledge can lose its value when it is transferred in inter-

organizational context (Kogut and Zander, 1992).   

The “access” as well as “acquisition” of knowledge from other organizations might not 

be so crucial when units of the same organization share common stock of knowledge. 

When accessing knowledge from diverse knowledge base (Zahra et al, 2000), 

positioning in the network (Powell, Koput and Smith-Doerr, 1996) and motivation of 

the partners involved (Gupta and Govindarajan, 2000) are important. To gain 

advantages from knowledge received from other organizations, the knowledge gained 

should be integrated into organizational routines. Both of these issues of “access” and 

“integration” are more important in the inter-organizational context than in intra-

organizational context (Martinketaine, 2011). These are some of the reasons why it can 

be expected that antecedents of knowledge transfer are contingent upon whether it 

occurs in inter or intra-organizational context (van Wijk, Jansen and Lyles, 2008; 

Marinketaine, 2011). 

2.4. The importance of local context 

Many scholars argue that due to increasing globalization and convergence of cultures, 

consumption patterns and markets, MNCs are implementing centralized, global 
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strategies (Meyer, Mudambi and Narula, 2011). Despite this, knowing and being 

embedded in local context is still important. Some scholars argue that management in 

MNCs is more about “managing these differences” than creating homogeneous 

strategies (Ghemawat, 2007). In that respect, even well accepted framework of local 

adaptation versus global integration (Bartlett and Ghoshal, 1988) might be too 

simplistic to account for complexities that is associated with adaptation to local 

contexts (Rugman et al, 2011).  

The complexity in local contexts arises primarily from the differences in institutional 

environments and resource endowments (Meyer, Mudambi and Narula, 2011). 

National culture is the most studied factor pertaining to institutional differences. 

However, scholars are increasingly giving importance to legal regulations and strategies 

of local firms (Meyer, Mudambi and Narula, 2011). Presence of these factors requires 

distinct management skills for each local context. It is because the legal, political and 

administrative systems are internationally immobile (Mudambi and Navarra, 2004) 

and organizations must adapt to these differences rather than the other way round. The 

differences in resource endowments are also important to consider because it is this 

criterion that determines the location decision of the MNCs (Meyer, Mudambi and 

Narula, 2011). In addition to institutional and resource endowments, MNCs have to 

deal with various psychic, cultural and economic distances. This might be self-evident 

in geographically dispersed operations but are also noticeable in supposed-to-be 

homogeneous geographical context such as the EU (Meyer, Mudambi and Narula, 

2011). 

Thus, MNC local subsidiaries are embedded both within the MNC network (internal 

embeddedness) as well as host country network (external embeddedness). Managing 

these multiple embeddedness is challenging because it represents tradeoffs between 

exploring business opportunities externally and maintaining operational consistency 

internally (Meyer, Mudambi and Narula, 2011). However, this dual embeddedness also 

provide opportunities for local subsidiaries to access resources and capabilities from 

multiple local contexts, integrate and leverage them to create specific competitive 

advantages (Meyer, Mudambi and Narula, 2011). As MNCs are increasingly being 

knowledge intensive in their operations, they are forced to access and develop 

knowledge from these local contexts. Once accessed and integrated, local subsidiaries 

can transfer this knowledge to other units in the MNC network or integrate it with their 

own knowledge to create new competencies (Cantwell and Mudambi, 2005). 
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Many scholars (Almeida and Phene, 2004; Holm et al, 2005); argue that external 

relations in a local context are more important for the subsidiaries’ ability to create 

knowledge than the internal MNC network. For instance, subsidiaries’ ability to 

innovate is determined more by linkages to their external environment rather than 

linkages within the internal MNC units (Almeida and Phene, 2004).

 

Figure 2 Multiple embeddedness of the MNC subsidiaries and local context (adapted from 
Meyer, Mudambi and Narula, 2011) 

Figure 2 shows how subsidiaries are embedded internally within the MNC network (the 

triangle with HQ) and externally in host contexts (A, B and C). While it is challenging to 

manage the internal consistency of the MNC network (remaining inside the triangle) 

and exploring the opportunities in different local contexts (ellipses), local subsidiaries 

are still in an ideal position to access knowledge from local contexts and transfer it back 

to the MNC network or recombine it to create new competencies. 

2.5. The role of the subsidiaries 

Host countries were traditionally viewed as sources of cheap labour or as new markets 

(Dunning, 1998). With the view of MNCs as “differentiated networks of dispersed 

operations” (Rugman and Verbeke, 2001), the role of subsidiaries has gain importance 

in knowledge creation and sharing. As MNC subsidiaries are simultaneously embedded 

both in the internal MNC networks as well as with external relations in the host 

countries; subsidiaries have possibilities to learn from internal MNC units as well as 
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from their external local relations (Bartlett and Ghoshal, 1989; Almeida, 1996; Frost 

2001).  

This is also consistent with the view of MNCs as learning organizations, where 

subsidiaries not only utilize the home base knowledge but also increase the knowledge 

base of the entire MNC by accessing and internalizing the locally embedded knowledge 

in the host countries (Cantwell, 1992; Almeida and Phene, 2004). In fact, as important 

knowledge is increasingly dispersed globally, it is of strategic importance for MNCs to 

be able to learn from their local environments (Doz, Santos and Williamson, 2001). It 

has also been argued that it is this capacity of the MNCs to learn from their local 

environments that gives them competitive advantage over others (Frost, 2001). There is 

unanimity among scholars that subsidiaries in this context has important role to play in 

acquiring local knowledge and contributing to the MNCs knowledge base by 

transferring it to the entire MNC (Almeida and Phene, 2005; Frost 2001). 

Although subsidiaries are characterized by resource inter-dependencies both within the 

MNC and the local contexts, just by being present in a host country does not guarantee 

access to local knowledge. Even subsidiaries located within the same host country 

network do not have the same level of access to local knowledge. Gaining access to new 

knowledge is difficult because inter-organizational knowledge transfer is more 

complicated than intra-MNC knowledge transfers (Inkpen and Tsang, 2005). Local 

knowledge is also “sticky” and tacit, making it more difficult to transfer (Doz, Santos 

and Williamson, 2001; Szulanski, 1996). Therefore, it is necessary for subsidiaries to 

develop mechanisms to access and to internalize this locally embedded knowledge 

(Dyer and Singh, 1998). 

Generally, knowledge creating abilities of subsidiaries has been divided into traditional 

and creative roles (Meyer, Mudambi and Narula, 2011). Traditional roles of a 

subsidiary refer to hierarchical knowledge inflows from MNC headquarters (Gupta and 

Govindarajan, 2000). At this level, local subsidiaries perform “screwdriver operations” 

(Meyer, Mudambi and Narula, 2011), where they assemble or deliver product and 

services provided by the parent firm. However, subsidiaries evolve over time and 

integrate local knowledge with MNC knowledge to develop “location bound” market 

seeking strategy (Rugman et al, 2011).  

“Creative subsidiary roles” refer to “reverse knowledge flows”, where subsidiaries act as 

“listening posts” and receive, filter and transmit this knowledge to parent firms 
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(Mudambi and Navarra, 2004). This role also evolves over time to include non-location 

bound knowledge (Birkinshaw and Hood, 1998; Rugman et al, 2011). These subsidiary 

roles have been summarized in Table 1. 

Table 1 Taxonomy of subsidiary level knowledge flows (Source: Meyer, Mudambi and 
Narula, 2011) 

 Knowledge Directional Flow 
Inflow Outflow 

 
Knowledge 
Activity 
 

Transfer Screwdriver 
operations 

Listening posts 

Integration Competence 
exploitation 

Competence 
creation 

 

The “inflow” in table 1 refers to local knowledge that flows towards the subsidiary and 

“outflow” indicates knowledge transfer towards parent firms or headquarters. At the 

most basic level, the knowledge gathered is not integrated into organizational routines 

for creation of competences. As the subsidiary roles evolve, this knowledge is 

“integrated” into organizational routines to create competences. When the direction is 

“inflow”, the knowledge accessed is used by the subsidiaries to develop local market 

seeking strategies. When the direction is “outflow” or the knowledge is transferred 

towards parent firms it is available to all units within the MNC network. 

When the role of the subsidiaries evolve to transmit knowledge back to the parent firms 

(reverse knowledge flows), accessing local knowledge from external relations is more 

important. In order to gain local knowledge, subsidiaries must be able to connect to the 

network of local relations (Tallman and Chacar, 2011). As argued previously in section 

2.4, subsidiaries must adequately manage dual embeddedness to access and internalize 

the knowledge residing in local networks. The antecedents that determine this 

subsidiaries’ ability to access knowledge is the subject matter of this study, which are 

elaborated further in sections 2.6 and 2.7. 

2.6. Knowledge exchange relationships between MNC subsidiaries and 

their local relations  

While operating in a host country, a subsidiary has to rely on local relations to obtain 

resources, better understand local practices, indigenous technology, culture, market 

conditions and networks (Li, Poppo and Zhou, 2010). Subsidiaries have to rely on local 
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relations also to get access to promotional channels, to understand how to adapt 

technology and products better and to select profitable market segments (Inkpen and 

Tsang, 2005). The knowledge received from MNC headquarters alone is not sufficient 

for carrying out many of these subsidiary operations. For the subsidiaries to be able to 

generate specific advantages and to increase their ability to innovate, links with local 

relations is vital (Dyer and Singh, 1998; Frost, 2001; Schulz, 2001). Subsidiaries are 

already embedded in various social, professional and technological relationships in a 

host country that permit these required inter-firm knowledge flows (Porter, 1990).  

From the perspective of the local firms, the existence of the subsidiaries in the host 

country alone can provide them with opportunities to gain new knowledge. Imitating 

foreign subsidiaries’ products, management styles and so on can be a source of 

knowledge for local firms. The increased competition due to subsidiary’s existence in 

the host country itself can pressurize local firms to create new knowledge and innovate. 

These effects have been referred to as indirect knowledge transfers or “knowledge 

spillover” effects, as subsidiaries cannot receive the full value of these advantages but 

the local firms can benefit directly from them (Blomström and Kokko, 1994).  

Reciprocal knowledge exchanges between MNC subsidiaries and local firms can also 

exist via shared business linkages (Lall, 1980). These linkages are the means of “direct 

knowledge transfers” and important mechanisms of knowledge acquisition for local 

firms (Blomström and Kokko, 1994). These linkages have been generally categorized 

into: backward and forward linkages. Forward linkages consist of supply of production 

components with technological knowhow from MNC subsidiaries to their local 

customers. In many situations, MNC subsidiaries and their local relations exist in 

supplier-buyer relationships (Aitken and Harrison, 1991).  

Backward linkages, on the other hand,  includes training and technical assistances, 

upgrade of manufacturing infrastructure, inter-unit rotation of employees and 

movement of skilled employees from MNC subsidiaries to local firms (Lall, 1980). It 

must be noted here that there are very few studies on how local firms actively seek 

knowledge from foreign owned MNC subsidiaries (Blomström and Kokko, 1994). Most 

of the studies, even after 1994, make subsidiaries as their focal unit of analysis. This 

might be due to difficulties in gathering data concerning subsidiaries’ local relations in 

the host countries and significant differences in the characteristics of multiple local 

relations. 
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2.7. Literature review of antecedents of inter-organizational knowledge 

transfers  

In this study, antecedent of knowledge transfer refers to a determining factor or 

predictor of the amount of inter-firm knowledge transfer (Lane, Salk and Lyles, 2001; 

van Wijk, Jansen and Lyles, 2008; Martinketaine, 2011). In previous studies dealing 

with knowledge transfers, the term “antecedent” has been used conceptually to build 

models of cause-effect relationships and refer to cause or set of causes that condition 

the knowledge transferred (Lane et al, 2001, van Wijk et al, 2008). The lists of 

antecedents that have been examined by previous researches are numerous (van Wijk, 

Jansen and Lyles, 2008). The literature available usually classifies antecedents related 

to knowledge attributes, organizational characteristics and network characteristics; 

which will be elaborated further here. Those relevant will be used to develop 

hypotheses to be tested at a later stage. 

2.7.1. Knowledge attributes 

It has been argued in previous studies that properties of knowledge themselves affect 

the rate and amount of knowledge that can be accessed, retained and diffused across 

organizational boundaries (Martinkenaite, 2011). Tacit knowledge (Nonaka, 1994, 

Kogut and Zander, 1992) for instance, is difficult to articulate and can only be 

transferred through informal socialization mechanisms. High level of knowledge 

ambiguity, which indicates uncertainty regarding the knowledge components, can also 

hinder the knowledge transfer process (Zander and Kogut, 1995). It has also been 

suggested by previous studies that organizational knowledge is often embedded in 

institutional contexts, and higher the institutional embeddedness of the knowledge, the 

more difficult it is to transfer it to different institutional environments (Kostova, 1999; 

Szulanski et al, 2004). 

2.7.2. Organizational characteristics 

Since, inter-organizational knowledge transfer is a dyadic exchange of knowledge 

between donor and recipient firm; characteristics of the organizations hinder or 

facilitate the transfer process (Martinketaine, 2011). Absorptive capacity (Cohen and 

Levinthal, 1990), for instance, determines the ability of the firms to receive and transfer 

knowledge and is itself determined by the amount of the organization’s previous 

knowledge stock, trust and cultural similarity between the partners involved (Lane, 
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Salk and Lyles, 1996). While absorptive capacity determines the ability of the firms 

involved to share knowledge, it is the motivation of the involved partner that 

determines the willingness to engage in the knowledge exchange process. Motivation is 

generally thought to have positive relationship with the amount of knowledge transfers, 

especially in the case of local firms in the transition economies (Gupta and 

Govindarajan, 2000).  

Some scholars suggest that market entry mode of the donor or the recipient firm also 

has an effect on the breadth, depth and speed of inter-organizational knowledge 

transfers (Zahra et al, 2000). If MNC subsidiaries are involved in innovative product 

development or cutting edge research, the knowledge outflows from the MNC 

subsidiaries towards the local firms is expected to be higher (Almeida and Phene, 

2004). Similarly, the age or length of operation is also an important determinant of 

knowledge transfer. As the length or relationships matures, the units are less likely to 

learn and adapt to the changing circumstances (Cyert and March, 1963). Previous 

empirical studies also suggest mixed effects of organizational size on knowledge 

transfer, but still include it as one of the antecedent factors of inter-organizational 

knowledge transfer (van Wijk, Jansen and Lyles, 2008). Prior studies also suggest that 

decentralization and organizational knowledge transfers are positively related; as it 

improves the quality and quantity of the knowledge flows (Cardinal, 2001; Shremata, 

2000) by increasing inter-unit communication, motivation to share organizational 

knowledge and the perception of freedom among involved units (Gupta and 

Goivindarajan, 2000). 

It is also suggested (Mu, Gnyawali and Hatfield, 2007) that top management team 

heterogeneity of the subsidiary positively affects acquisition of local knowledge. It is 

because different backgrounds of managers allow them to integrate diverse local 

knowledge. Local embeddedness or external embeddedness refers to the degree of 

connections that a subsidiary has with local relations and is thought to affect the local 

knowledge acquisition positively (Andersson et al, 2002). It is because well- established 

connections with local relations allow subsidiaries to easily access and acquire “network 

based knowledge” (Foss and Pedesen, 2003; Mu, Gnyawali and Hatfield, 2007).  

Scholars agree that firm’s network of relationships can be a primary source of learning 

(Powell, Koput and Smith-Doerr, 1996). Holm et al (2005), for instance, argue that the 

subsidiary’s ability to develop knowledge depends upon its connection to actors in the 

external local environment.  Presence in the local networks gives access to information, 
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knowledge, physical assets and also legitimacy to firms (Gnyawali and Madhavan, 

2001). It also exposes the subsidiary to important innovations in the local market. It 

can also allow the subsidiaries to be aware of the local environment through different 

kinds of signals from various sources.  

In addition, it has also been suggested that (Gnyawali and Madhavan, 2001), if the 

MNC has an existing entrepreneurial culture which promotes and rewards learning 

and innovation; it will motivate managers and employees of the subsidiary to actively 

pursue diverse and innovative ideas in the local environment. Consequently, MNC 

headquarters that value knowledge development as part of the performance evaluation 

criteria also has positive effect on subsidiary knowledge development (Andersson et al, 

2002). 

2.7.3. Network characteristics 

Network characteristics operate at a dyad or a network level between organizations and 

consist of social resources embedded in relationships (Tsai and Ghoshal, 1998). Social 

capital theory suggests three interlinked, partly overlapping but distinct constructs 

(Barner-Rasmussen and Björkman, 2007): namely the structural, relational and 

cognitive dimensions of social capital, which are used to analyse social relations among 

actors involved in knowledge exchanges.  

While the “structural” dimension consists of configuration of linkages among involved 

units (Inkpen and Tsang, 2005); the “relational” dimension consists of the quality of 

relationships and assets rooted in them (Tsai and Ghoshal, 1998). “Cognitive 

dimensions” consist of characteristics such as shared vision and systems of meaning 

(Nahapiet and Ghoshal, 1998). Under structural dimension, previous studies highlight 

the importance of number of relations to other firms which facilitates the amount of 

knowledge being excessed and also enhances the information processing capabilities 

(Gupta and Govindarajan, 2000; Hansen, 1999).  

The more central a position in the network the involved firm occupies, the greater its 

ability to locate relevant knowledge, acquire it, and share within the social network 

(Tsai, 2001). Under relational dimensions, strength of relationship is leads to greater 

knowledge transfers by increasing the frequency of communication and interactions 

(Hansen, 1999). Similarly, trust between the partners also positively affects the 
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knowledge transfers by increasing the partners’ motivation and commitment to the 

knowledge transfer process (Lane, Salk and Lyles, 2001; Szulanski et al, 2004).  

Under cognitive dimension, shared vision is argued to increase organizational 

knowledge transfers by promoting mutual understanding among the actors involved 

(Lane, Salk and Lyles, 1996; Tsai and Ghoshal, 1998). Cultural distance is also an 

important antecedent of inter-organizational knowledge transfer as it can lead to 

misunderstandings and limit the knowledge shared among actors involved (Szulanski 

et al, 2004). All of these antecedents are summarized in table 2. 

Table 2 Summary of antecedents of inter-organizational knowledge transfer 

Knowledge Attributes  Tacitness of knowledge (Nonaka, 1994, Kogut and Zander, 1992) 

 Knowledge ambiguity (Zander and Kogut, 1995) 

 Institutional embeddedness of knowledge (Kostova, 1999; Szulanski 
et al, 2004) 

Organizational 
characteristics 

 Absorptive capacity (Cohen and Levinthal, 1990) 

 Motivation of the involved partner (Gupta and Govindarajan, 2000) 

 Market entry mode of the donor or the recipient firm (Zahra et al, 
2000) 

 Involvement in cutting edge research (Almeida and Phene, 2004) 

 Age or length of operation (Cyert and March, 1963) 
 “Forward and backward linkages” between MNC 

subsidiaries and local relations (Lall, 1980) 
 Volume of trade (Barner Rasmussen and Björkman, 2007) 

 Organizational size (van Wijk, Jansen and Lyles, 2008) 

 Decentralization (Cardinal, 2001; Shremata, 2000; Gupta and 
Govindarajan, 2000) 

 Top management team heterogeneity (Mu, Gnywawali and Hatfield, 
2007) 

 Local embeddedness or external embeddedness (Foss and Pedesen, 
2003; Mu, Gnyawali and Hatfield, 2007) 

 MNC entrepreneurial culture (Gnyawali and Madhavan, 2001) 

 Knowledge development as performance evaluation criteria 
(Andersson et al, 2002) 

Network 
characteristics 

 Structural dimension 
Number of relations (Gupta and Govindarajan, 2000; Hansen, 
1999) 
Centralized position (Tsai, 2001) 

 Relational dimension 
Tie strength (Hansen, 1999) 
Trust (Lane, Salk and Lyles, 2001; Szulanski et al, 2004) 

 Cognitive dimension 
Shared vision and systems (Lane,Salk and Lyles, 1996) 
Cultural distance (Szulanski et al, 2004) 
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2.7.4. Rationale behind choices of factors to develop hypotheses 

Although previous studies suggest large number of characteristics (summarized in table 

2); it is not possible to explore all these factors in a limited study such as this one. 

Similarly, reliance on secondary source of data already precludes several of the 

variables from the empirical study. For instance, since this is a one-country study, cross 

comparisons between different host-country characteristics like national culture and 

institutional embeddedness of knowledge can already be excluded from the analysis.  

Despite these limitations, many antecedents were excluded from the analysis for a 

number of reasons. First, the sample size is small (N=61) which permits only 4-5 

independent variables to preserve the optimal ratio of independent variables and 

number of cases (Hair et al, 2010). Inclusion of large number of independent variables 

in the analysis would decrease the robustness of the statistical tests and also do not 

contribute significantly to the analysis. Second, many of the characteristics such as 

mode of entry of the subsidiaries and subsidiary size have been used as control 

variables in many previous studies (Björkman, Rasmussen, Li, 2004; Marinketaine, 

2010; van Wijk, Jansen and Lyles, 2008).  

Third, the focus of the study is on knowledge exchange relationships between MNC 

subsidiaries and their local relations and many of the omitted factors are more relevant 

to intra-MNC knowledge transfers than on exchanges of local knowledge. Fourth, 

factors such as external embeddeness, decentralization, knowledge development as 

performance criteria and MNC entrepreneurial culture and their effects on knowledge 

transfers has been explored by previous studies, albeit in intra-MNC cases, (Björkman, 

Rasmussen and Li, 2004; Sumelius and Sarala, 2008; Björkman, 2007) and inclusion 

of these factors would produce unnecessary repetition of the analysis.  

Finally, factors affecting knowledge transfers; although, on many cases in the intra-

MNC context, is a very well-studied topic and over time, the level of antecedents 

explored are simply numerous. Inclusion of all of these factors in a single analysis is not 

a feasible option. Therefore, in this study, shared business relations, extent of inter-unit 

lateral relations and social communications were the only characteristics utilized to 

develop hypotheses. Related factors were highlighted in table 2. 
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2.8. Development of hypotheses 

2.8.1. Shared business practices 

In the discussion about the antecedents of inter-organizational knowledge transfers, it 

was seen that the cognitive dimension of social capital concerns itself with “resources 

within the relationships that provide shared representations, interpretations and 

systems of meaning” (Nahapiet and Ghoshal, 1998). Vision and values shared by 

partners involved in the knowledge transfer process would be expected to increase the 

sense of common goals and a “proper way” of acting in a social system (Tsai and 

Ghoshal, 1998). When the organizational structures and business practises are similar 

between the organizations involved in the knowledge transfer process, it is expected to 

facilitate mutual understanding and bonding mechanisms to easily access and integrate 

organizational knowledge (van Wijk, Jansen and Lyles, 2008). 

 Similarly, trust is referred to as the “belief that the partner’s word is reliable and that 

the partner fulfils its obligations in a relationship” (Inkpen, 2000). Prior studies have 

argued that trust between partners positively affects organizational knowledge 

transfers (Szulanski et al, 2004). The major cause of “trust” facilitating the 

organizational knowledge transfer is that it increases the motivation and willingness of 

partners to get involved in the collective knowledge sharing process (Lane, Salk and 

Lyles, 1996). Additionally, similarities in organizational culture and management styles 

facilitate the shared understanding of organizational norms, values and the process of 

knowledge transfer. This, in turn, facilitates the knowledge transfer process by 

decreasing the cost of entry and by increasing the ease of operations (Lyles and Salk, 

1996; Szulanski et al, 2004).  

This becomes much more important when MNC subsidiaries are involved in knowledge 

exchange relationships with their local relations, where compatible norms and values 

can be expected to differ (Lane, Salk and Lyles, 1996). Cumulatively, shared vision; 

values and norms; shared operational mechanism and organizational structure; 

common cultural understanding and management styles; existing trust between the 

partners involved can be considered as “shared business practices”. Therefore, it is 

hypothesized that: 

H1: The degree of similarity of business practices between MNC subsidiaries and 
their local relations is positively related to the amount of knowledge transfer. 
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2.8.2. Lateral relations 

As mentioned in section 2.6, knowledge flows from subsidiaries to their local relations 

happen through two channels: “forward linkages” and “backward linkages”. “Forward 

linkages” includes the flow of production components from subsidiaries to their local 

relations together with the technological know-how, when the subsidiaries and their 

local relations exist in supplier-buyer relationships (Aitken and Harrison, 1991). 

Knowledge flows from subsidiaries to the local relations via “backward linkages” 

includes direct training and technical assistance provided to the local firms, rotation of 

employees, transference of skilled employees from subsidiaries to the host country 

firms and inter-unit trips (Lall, 1980).  

Significant components of the knowledge transfer via “backward linkages” are very 

similar to what can be referred to as inter-unit lateral relations. It was also discussed 

previously that knowledge residing within local relations is characterized by 

“stickiness” (section 2.5) and the underlying rationale of inter-unit lateral relations is to 

decrease this “stickiness” and facilitate the knowledge flows by establishing 

relationships among the organizations involved (Szulanski, 1996). Knowledge sharing 

is eventually characterised by tight coupling between people from different 

organizations (Hansen, 1999) and this interpersonal network provides channels for the 

resources and information to flow (Björkman, Barner-Rasmussen and Li, 2004).  

Previous empirical studies (Singh, 2007) show that personnel flow, which can be 

considered both as “lateral relation” as well as “backward linkage”, corresponds to the 

patterns of knowledge flows between MNC subsidiaries and local firms. If personnel 

flows from local firms to the MNC subsidiaries exceed personnel flows in the reverse 

direction, knowledge inflow towards subsidiary is expected to be more than the 

knowledge outflows in the opposite direction. Therefore it is hypothesized that: 

H2: The existence of lateral relations between foreign owned subsidiaries and their 
local relations is positively related to the amount of knowledge transfer 

2.8.3. Communications 

The general purpose of knowledge management, it could be argued, is to get access to 

knowledge stored within a particular firm and to utilize it to generate innovations and 

by doing so, create and sustain firm’s competitive advantages (Johnston and Paladino, 

2007). For that to occur, communication channels should be in place to facilitate the 

dissemination of organizational knowledge among relevant community of users, assist 



 

 

27 

in idea generation and coordination (Johnston and Paladino, 2007). Thus, effective 

organizational learning depends upon acquisition, processing, storage and retrieval of 

critical knowledge (Helleloid and Simonin, 1994:214). Communication channels can 

assist in collection, storage, access and retrieval at need for the knowledge and 

development of what is referred to as “organizational memory system” (Ackerman, 

1994).  

This collection of skills, knowledge and information is also thought to be important 

source of competitive advantage for organizations (Hamel and Prahalad, 1994). For 

effective knowledge transfers between organizations, firms involved in the knowledge 

transfer process must have mechanisms to facilitate this transfer of knowledge and 

communication channels must be conducive to continuous information exchange and 

learning (Helleloid and Simonin, 1994). For instance, frequency and existence of 

communication channels are vital in all of knowledge creating spiral model (Nonaka, 

1994; Nonaka and Takeuchi, 1995); elaborated briefly in section 2.1. Similarly, cross 

unit integrating devices that are so vital for innovation in differentiated networked 

corporations (Bartlett and Ghoshal, 1989), as also introduced in the background section 

(section 1.1), requires existence of good communication structure. 

It has also been argued that, in knowledge exchange relationships between subsidiaries 

and their local relations, “social communications” is more important than lateral 

relations (Barner-Rasmussen and Björkman, 2007). The reason for this is that 

relationships between subsidiaries and their local relations are, in general, less 

structured and formalized than what would be expected in the case of intra-

organizational knowledge transfers. In addition to lateral relations, it would then also 

be sensible to consider the existence of social communications as one of important 

antecedents for knowledge exchange relationships between subsidiaries and their local 

relations. Therefore, it is hypothesized that: 

H3: The frequency and richness of communication channels will be positively 
related to the amount of knowledge transferred between subsidiaries and their 
local relations. 

2.8.4. Interaction effects 

Previous studies have shown that shared business practices between MNC subsidiaries 

and their local relations contribute positively to the amount of knowledge transferred 

between these units. Within shared business practices, factors such as coherent 
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organizational culture (Li, 2005), shared ambitions and visions (Nahapiet and Ghoshal, 

1998; Tsai and Ghoshal, 1998) have been individually analysed and found to have 

positive effects on the amount of knowledge transferred. Similarly, in previous studies 

related to intra-MNC knowledge transfer, it is argued that lateral relations relates 

significantly to components of shared business practices such as trust and shared vision 

(Nohria and Ghosal, 1994). In a similar study (Barner-Rasmussen and Björkman, 

2007), the results show that aspects of communications between these two units 

(language fluency, to be specific), also has significant relationships to one component of 

shared business practices, namely the perceived trustworthiness. 

 It is also argued that communications and inter-unit lateral relations, by fostering the 

sense of social identity, (Tajfel and Turner, 1986) positively affect components of 

shared business practices (trust and shared vision) which in turn facilitate the inter-

unit knowledge transfer. It can also be argued that shared business practices, inter-unit 

lateral relations and social communications not only affect the amount of knowledge 

transferred independently of each other, but also interactively. It is also possible that 

one factor may substitute the other in predicting the amount of knowledge transferred. 

Theoretically, these interactive effects can be expected because in the absence of inter-

unit lateral relations such as joint trainings, committees and teams, the requirements of 

communications between participants of two units are going to be low. When the two 

units do not have shared business practices, there can be lower necessity for developing 

communication channels. Additionally, even when communication channels are in 

place, problems of misunderstanding in the content and the ways of communication are 

likely to arise in the absence of shared business practices.  

Alternatively, a minimum level of social communications is absolutely necessary for 

supporting the inter-unit lateral relations and to enhance the sense of commonality in 

shared business practices. In certain cases, already existing higher levels of social 

communications can make the inter-unit lateral relations redundant, and may even 

replace them. As argued, it is likely that shared business practices and inter-unit lateral 

relations can increase the effectiveness of social communications, which in turn, can be 

expected to facilitate the knowledge transfer process. Thus, it is hypothesized that: 

H4: The effect of social communications on overall knowledge transferred depends 
upon the existing levels of shared business practices and inter-unit lateral relations 
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2.8.5. Control variables 

It is argued (Barner-Rasmussen and Björkman, 2007) that higher inter-unit volume of 

trade existing between MNC subsidiaries and local units indicate higher levels of 

dependence between two units. This could effectively mean that when higher inter-unit 

sales between the two units exist, higher requirement of knowledge exchange is 

required. Therefore, it makes sense to include this antecedent factor as control variable 

in the regression model.  

Similarly, literature reveals that the duration of knowledge transfer relationship is also 

an important antecedent of knowledge transfer between the organizations involved. It 

has been shown for instance, that organizations engaged in a long term knowledge 

transfer relationships become inert and possess limited learning and adapting ability to 

the evolving environment (Cyert and March, 1963). Firms that have recently begun to 

engage in knowledge transfer relationship have higher knowledge exchanges as they 

have easily modifiable cognitive and relational patterns. Younger knowledge transfer 

relationship thus, has several advantages over the mature ones (Frost, 2001). Length of 

knowledge exchange relationships therefore, can also be included as control variable 

and is consistent with what has been done in some previous studies (Barner-

Rasmussen and Björkman, 2007). 

Some studies also suggest that the existing knowledge relationships between the MNC 

subsidiaries and their local relations might be context bound (Barner-Rasmussen and 

Björkman, 2007). This is because organizational practices are determined by the 

cultural contingencies of the locations that the firms operate on. This would mean that 

the knowledge transfers between MNC subsidiaries and local firms vary depending 

upon the national or cultural contexts. 

Some studies (Singh, 2007) suggest that depending upon MNC subsidiaries’ origin, 

there are differences in the pattern of knowledge diffusion. It has been empirically 

shown that when local relations are technologically advanced than the parent country 

of subsidiaries, knowledge inflows towards subsidiaries is expected to be higher (Singh, 

2007; Almeida and Phene, 2004). It has also been suggested (Li, 2005) that national 

differences could also decrease the propensity and ability of inter-unit sharing of 

knowledge. Thus, differences in the nationality of the parent company of the MNC 

subsidiaries could lead to the differences in the amount of knowledge transferred. To 

account for these differences, parent country nationality of MNC subsidiaries is also 
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included as control variable. This is also consistent with previous studies (Gupta and 

Govindarajan, 2000; Björkman, Barner-Rasmussen and Li, 2004) 

H1 through H4 have been summarized in the empirical framework of the study (figure 

3). It shows that posited hypotheses from H1-H3 are to be tested via multiple 

regression analysis and H4 via stepwise regression analysis. 

 

Figure 3 Empirical framework of the study 
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3 METHODOLOGY 

3.1. Sample and dataset 

This study was conducted to examine the relationships between different antecedent 

factors and knowledge transfers between foreign owned subsidiaries and local firms in 

a host country. Hypotheses developed in theoretical overview section are tested on 

secondary data available on 61 foreign owned subsidiaries operating in Finland from 

the year 2004. The questionnaire was primarily developed to explore the effects of 

network characteristics in intra-MNC knowledge transfer.  

The data were collected by a 5 person team of 4 professional academics. The data 

utilized for this study were taken from sub-section of the questionnaire, where 

managers from foreign MNC subsidiaries were asked to choose a local relation in 

Finland with whom the subsidiary has significant knowledge exchanges. The questions 

asked pertained to length of knowledge exchange relationships, volume of inter-unit 

trade, similarities of business practices, existence of inter-unit lateral relations and 

social communications. Among 61 of the subsidiaries in which data are available, 52 of 

the subsidiaries have provided information on local relations. Due to the small size of 

the sample only regression models with 4-6 independent variables could be conducted.  

The analysis focused on dyadic relationships between subsidiaries and the local market 

relations in order to examine how different antecedent factors have effect on the 

different kinds of knowledge transfer (both inward and outward). The local relations 

chosen by the representative of the subsidiary have been done on the basis of existence 

of extensive knowledge sharing activities between them.  The data were collected on the 

basis of questionnaire representing structured interviews.  Almost all of the items in the 

structured interview were measure on 5-7 point Likert scales.  

Table 3 shows how the subsidiaries were distributed by home region of their parent 

company Nordic (Finland, Sweden, Denmark and Norway), USA or rest of the Europe 

(1 case of Russia included) and by subsidiary type (manufacturing, R&D, sales and 

service) 
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Table 3 Distribution of sample by subsidiary type and home region of the MNC  

 Nordic  US Other 
Europeans 

TOTAL 

Manufacturing 8 8 10 26 
R&D 7 9 9 25 
Sales 17 18 22 57 
Service 17 11 18 46 
TOTAL 19 (31.1%) 23 (37.7%) 19 (31.1%) 61 (100%) 
 

In table 3, MNC subsidiaries from the sample have been categorized by subsidiary type 

and the home region of their parent firm. They have been categorized into Nordic 

region, United States and other Europeans to facilitate the analysis. Nordic countries 

(Sweden, Norway and Denmark as home region) represents 19 cases, which is 31.1% of 

the total sample; the US subsidiaries consists of 37.7%  of the total sample and rest of 

the subsidiaries with home region as other European countries and one case of Russia 

comprises of 31.1% of the sample.  

Table 3 shows, for instance 8 out of 19 of the Nordic subsidiaries answered “yes” 

(0=No, 1=Yes) to being involved in manufacturing operations and so on. All of these 

responses do not add up to the total of 100% vertically (for Nordic case, for example, 

the numbers does not add up to 19, which is the total number of cases) because many 

subsidiaries were  involved in more than one type of operation. However, it does show 

that most of the cases in the sample were involved in sales operation (57), followed by 

service (46), manufacturing (26) and R&D operations (26). 

Table 4 General characteristics of the sample 

 
 
 
 
Only mean data provided (to 
nearest whole number) 

Home country region of the MNC subsidiaries 
(N=61) 
Nordic 

(19) 

US 

(23) 

Other 

Europeans (19) 

All 

sample 

MNC’s turnover (MEUR/2004) 3355 20526 18882 14458 
Number of countries of operation 38 108 108 87 
Subsidiary sales (MEUR/2004) 146 83 151 128 
Number of employees 788 409 659 621 
Subsidiary’s years in MNC 29 29 33 30 
 

In table 4, various characteristics of the MNCs and their subsidiaries are presented. The 

characteristics summarized are the total turnover of MNC as a whole in 2004, the 

number of countries they operate on, the sales of the subsidiary, number of employees 
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and the years of operation of subsidiary as part of the MNC. Mean data was used as 

summary statistics.  

In terms of MNC’s turnover Nordic subsidiaries have the lowest mean while US 

subsidiaries have the highest mean. In terms of number of countries operated, US 

subsidiaries and other Europeans have the same mean number of years whereas Nordic 

subsidiaries seems to have been the least internationalized. In terms of subsidiary sales, 

US subsidiaries have the lowest mean in earnings. The mean number of employees and 

the subsidiary’s years of operation for all categorized group of foreign owned 

subsidiaries does not seem to differ much. Since, the presentation of mean data might 

be misleading to some extent as summarizing data; table 5 provides the ranges of these 

characteristics. 

Table 5 The characteristics of the MNCs and their subsidiaries 

 Home country Region of the MNC subsidiaries (N=61) 
Nordic USA Other Europeans 

Min. Max. Min. Max. Min. Max. 

MNC’s 
turnover 
(MEUR/2004) 

91 19366 732 122001 125 75100 

Number of 
countries of 
operation 

3 190 15 220 20 220 

Subsidiary 
sales 
(MEUR/2004) 

9 1000 2.5 400 9 1200 

Number of 
employees 

21 6818 30 3800 45 7000 

Subsidiary’s 
years in MNC 

4 140 7 84 2 106 

 

It can be seen quite clearly from table 5 that the summarization of data with mean value 

can be quite misleading to account for all individual cases, since all of the cases have 

values in each characteristic, that are ranging from fairly low to high values. However, 

in the analysis itself, outliers outside three standard deviations were excluded. 

Since, the sample also consist of the data on local firms provided by the subsidiaries, 

the important characteristics of relations between local firms and the subsidiaries are 

summarized in table 6. 
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Table 6 Summary of data on the local firms provided by the subsidiaries  

 Min. Max. Mean (x ) Std. Deviation (σ) 
Length of knowledge relationships 0 100 13 20 
Purchases from local firm (%) 0 95 8 19 
Sales to local firm (%) 1 100 20 23 
 

Table 6 shows that on average the length of existing knowledge relationships between 

the subsidiaries and their local relations in question is 13 years. The purchase that the 

subsidiaries make from the local firm on average is 8% of their total purchase. The sale 

made to the local firm is on average 20% of their total sales to all other relations. The 

data suggests that all of the individual variables might not have been normally 

distributed but appropriate precaution were taken to fulfil the assumptions of 

regression analyses. 

3.2. Measures and operationalization 

3.2.1. Dependent variables 

3.2.1.1. Subsidiary inward knowledge transfer (knowledge inflows) 

“Knowledge inflows” was measured by asking the respondents to choose between 1 (not 

at all) to 7 (yes, absolutely) to the question:  

“Please rate the extent to which the following activities have taken place during the last 3 years: 
your unit has used the distinctive competence of the local firm in the following areas or 
functions: General management, manufacturing, marketing/sales, service, R&D” 

Respondents were asked to fill in responses for each of the different business areas 

separately. The approach is similar to what Gupta and Govindarajan (2000) and 

Schultz (2001) have used previously. The inward transfer of knowledge to the 

subsidiary was calculated as the total sum of scores in these five business areas. 

Cronbach’s alpha was 0. 7.  

3.2.1.2. Subsidiary outward knowledge transfer (knowledge outflows) 

The dependent variable “knowledge outflows” was measured by asking the respondents 

to choose between 1 (not at all) to 7 (yes, absolutely) to the question: 
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 “Please rate the extent to which the following activities have taken place during the last 3 years: 
the local firm has used your subsidiary’s distinctive competence in the following areas: general 
management, manufacturing, marketing or sales, service and R&D” 

The approach is similar to what Gupta and Govindarajan (2000) and Schultz (2001) 

have used previously. Cronbach’s alpha was 0. 6.  

3.2.1.3. Overall knowledge transfer 

Overall knowledge transfer was calculated by averaging the sum of “knowledge 

outflows” and “knowledge inflows”. Cronbach’s alpha was 0.8. 

3.2.2. Independent variables 

3.2.2.1. Shared business practices. 

The measure “shared business practices” was developed by combining several variables 

that indicate shared understanding of doing business. The scale was developed to 

include various cognitive dimensions of shared business practices. These characteristics 

included factors like similarities in business practices and operational mechanisms, 

coherence in organizational culture and management, shared ambitions and inter-unit 

trust. It builds on the approach of Dirks and Ferrin’s (2001) and Tsai and Ghoshal 

(1998) who have used the measure of “keeping promises and not taking advantage of 

the other unit even when the opportunity arises” to measure “trust”. Similarly, previous 

studies (Nohria and Ghoshal, 1994; Tsai and Ghosal, 1998) have used similarities in 

business practices and operational mechanisms, coherence in culture and management 

style and shared ambitions to measure the “shared vision”. These two variables 

effectively could summarize the cognitive dimensions of social ties in the form of 

shared business practices. Following questions were utilized to measure the extent of 

similarities in business practices between the two units: 

 “Your unit can rely on this unit without any fear that they will take advantage of your unit even 
when the opportunity arises”  

“In general, people from this unit will always keep the promise they make to your unit” 

 “The business practices and operational mechanisms of the two units are very similar” 

“The organizational culture and management style is very coherent and similar across two units” 

“Your unit shares the same ambitions with the unit in question” 

“Together with the other unit, you have a shared understanding of doing business” 
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All of the questions asked were measured on a 7 point Likert scale where 1 meant “no, 

not at all” and 7 meant “yes, absolutely”. The measure of “shared business practices” 

was derived by summing up the responses from each of these questions. Cronbach’s 

alpha was 0. 8.   

3.2.2.2. Lateral relations 

To operationalize the variable “lateral relations”, similar to Björkman, Barner-

Rasmussen and Li (2004), three measures of lateral relations were included: inter-unit 

trips and visits, international committees, teams and task forces and training involving 

participants from multiple units. Respondents were asked to indicate the number of 

individuals from subsidiaries interacting with representatives of their local relations 

within each of these three criteria. The respondents also indicated how frequently this 

number of individuals involved interacted with each other i.e. less than yearly (1), 

yearly (2), every six months (3), every 3 months (4), monthly (5), bi-weekly (6) and 

weekly (7). To account for the frequency of each of these interactions, the number of 

participants was multiplied by the frequency of each of these activities and summed up. 

Cronbach’s alpha was 0.8. 

3.2.2.3. Communications 

The type of communication channels and the frequency of use by the units were 

calculated by multiplying the frequency score by its importance, summing it up and 

dividing it by the number of channels used i.e. 4. This builds on the approach used by 

Barner-Rasmussen and Björkman (2007); where the frequency of face-to-face 

communication between the organizations was used as the measure of social 

communications. The frequency was measured in 7 point Likert scale (low to high). It 

could however, be reasonable to assume that multiplying frequency and importance of 

the communications channels (as perceived by the representative of the subsidiary) 

would give a better indication of how much important and frequently used it is. 

Cronbach’s alpha was found to be 0. 8.  

“Please rate the frequency and importance of these media as communication channels for the 
knowledge transfer between your subsidiary and local firm: face to face communication, 
telephone, e-mail and electronic discussion group” 
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3.2.3. Control variables 

3.2.3.1. Volume of trade 

The extent of volume of trade existing between the subsidiary and local relation was 

estimated by asking the respondents, 

“Percentage of the subsidiary’s sales is sold to the firm in question (%)” 

“Percentage of the subsidiary’s purchases is bought from the firm in question (%)” 

These two items were combined to come to approximation of volume of trade and used 

as control variable similar to some previous studies (Barner-Rasmussen and Björkman, 

2007). 

3.2.3.2. Length of knowledge exchange relationships 

This was operationalized by asking the manager of the specific subsidiary,  

“Estimate the year when knowledge transfer between your subsidiary and the specific local firm 
started to take place” 

The year filled in, for instance 1982, was subtracted from the year the data was 

gathered 2004, and the length of knowledge exchange relationships in years (2004-

1982=24) was derived.  

3.2.3.3. Parent country nationality 

The nationality of the parent MNC of the subsidiaries existing in knowledge 

relationships with local relations in Finland has been categorized into three groups: 

Nordic (coded as 0) which includes Sweden, Denmark and Norway, those having 

nationality of the parent MNC as USA (coded as 1) and the rest of the European 

countries (with one case of Russia included) coded as 2. Altogether, 31.1% of the sample 

consisted of Nordic subsidiaries, 37.7% of the sample consisted of USA subsidiaries and 

the rest (31.1% of the sample) consisted of rest of the European countries. 

The operationalization of the variables used in the regression model is summarized in 

table 7. Detailed questionnaire is provided in appendix 1. 
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Table 7 Brief description of the variables used in the regression model (for the 
questionnaire see appendix 1) 

Variables Operationalization  Reliability 
(Cronbach’s 
Alpha) 

Variable Type 

Length of 
relationships 

2004-when started Formative scale Control 

Volume of trade %subsidiary sales+ %subsidiary 
purchase 

Formative scale Control 

Parent country 
nationality 

Nordic=0, USA=1, Rest=2 Categorical Control 

Lateral relations  Summation of frequency*individuals 0.8 Independent 

Social 
communications 

Frequency of type of communication 
e.g. telephone multiplied by 
respective importance and summed 
up 

0.8 Independent 

Shared business 
practice 

Summation scale of Q5-10 
(Appendix1) 

0.8 Independent 

Knowledge outflow Summation scale of Q11-15 
(appendix1) 

0.6 Dependent 

Knowledge inflow Summation scale of Q15-20 
(appendix1) 

0.7 Dependent 

Overall knowledge 
transfer 

Addition of knowledge outflow and 
inflow 

0.8 Dependent 
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4 RESULTS AND DISCUSSIONS 

4.1. Results from multiple regression analysis 

Multiple regression analysis was used as it facilitates objective assessment of degree 

and character of relationship between dependent and independent variables by forming 

the variate of independent variables (Hair et al, 2010). Regression analysis also enables 

the researcher to determine the magnitude and direction of hypothesized relationships. 

The statistical software used for the analysis was SPSS 19.0. 

The objective of this analysis was to analyze the linear relationship between overall 

knowledge transfer, subsidiary knowledge outflow and subsidiary knowledge inflow 

(dependent variables separately) and the independent variables (shared business 

practices, lateral relations and social communications) between the subsidiaries and 

the local firm of subsidiaries’ choice. Lengths of relationships, volume of trade and 

parent country nationality were used as control. This test would allow checking for 

hypotheses 1 through 3 (H1-H3). The model is summarized in Figure 4. 

 

 

 

Figure 4 Summary of the regression model 

The goal was to determine how well this set of independent variables was able to 

predict the amount of knowledge transferred, and the relative contribution of each of 

these variables that make up the model. The descriptives (means and standard 

deviations) of the studied variables are provided in table 8. 

Table 8 Descriptives 

Variables Mean (x ) Std. Deviation (σ) 
Length of knowledge transfer relationships (years) 20.0 23.2 
Volume of trade (%) 21.3 25.0 
Parent country nationality 1.1 0.8 
Shared business practices 4.5 1.0 
Lateral relations 50.2 62.3 
Social communications 114.5 43.5 
Knowledge outflows 3.2 1.2 
Knowledge inflows 2.7 1.3 
Overall knowledge flows 3.0 1.2 

Independent variables 
(Length of relationships, volume of 
trade, parent country nationality): 
Control; shared business practices, 
lateral relations, and social 
communications 

Dependent variables 
(separately) 
Knowledge inflow, Knowledge 
outflow, overall knowledge transfer 
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Although the variables “lateral relations” and “social communications” were measured 

in a 5-7 Likert scale, the mean of the variables are not in between 5 and 7 because of the 

ways they were operationalized. 

4.1.1. Correlation analysis 

The correlations of the studied variables are presented in table 9. 

Table 9 Correlations  

 1 2 3 4 5 6 
1.Parent country nationality ……      
2.Relationship length 20 ……     
3.Trade volume 15 14 ……    
4.Shared business practices 22 -07 02 …….   
5.Lateral relations -22 -08 22 22 …..  
6.Communications 06 07 26 31* 31 ….. 

 
** Correlation is significant at the 0.01 level (2-tailed) 
*Correlation is significant at the 0.05 level (2-tailed) 
Decimal points were removed from correlation coefficients 

Because the sample size was already small (N=61), cases with missing data were 

excluded pairwise. In the final results, the cases used for the length of knowledge 

exchange relationships was (N=48), for volume of trade was (N=47), for shared 

business practices was (N=48), for social communications was (N=40), for lateral 

relations was (N=39) and finally for parent country nationality was (N=61). 

Table 9 shows that there are a number of negative relationships between different 

variables. It shows for example, shared business practices and relationship length; and 

lateral relations and length of relationships are negatively related i.e. high scores on 

one are related to low scores on the other. In that respect, with increasing length of 

knowledge exchange relationships, the similarity in business practices and lateral 

relations will be expected to decrease. However, the strength of relationships in these 

negative relationships are small (r=0.10-0.29) according to Cohen (1988:79-81). By 

Cohen’s interpretation, the strength of correlation are large only when the value of 

r=0.5-1.0. The results from correlation analysis show that there were no problems of 

multicollinearity. Communications and shared business practices are also positively 

and significantly correlated at p<0.05 level (2-tailed).  
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4.1.2. Regression analysis 

The sample consists of 61 observations (n>50), and the minimum ratio of observations 

to variables is 5:1, (Pallant, 2010) which would mean with 6 independent variables, the 

minimum observation is 30. Since, there are already 61 cases this prerequisite is 

satisfied. However, it has been suggested (Hair et al, 2010) that the ratio of cases and 

independent variables should be about 15:1. Due to the use of secondary data, it was not 

feasible to increase the number of cases. 

Similarly, there should not have been problems of serious outliers as outliers outside 3 

standard deviations were omitted from the analysis. Results from the collinearity 

diagnostics showed that there were no bivariate correlations above 0.7, and tolerance 

numbers were all greater than 0.1 (and VIF less than 10); suggesting that there are no 

serious cases of multicollinearity. Similarly, normal plot (P-P) of the regression 

standardized residual and scatterplots show that the points lie in approximately 

straight line, and the scatterplot showed that residuals were roughly distributed in a 

rectangular manner in the center. Scatterplot generated also showed that there were no 

violations of linearity and homoscedasticity.  

In brief, it would mean that all the assumptions of multiple regression analysis: the 

sample size, no multicollinearity and singularity, omission of outliers, normality, 

linearity, homoscedasticity and independence of residuals (Pallant, 2010) has been 

fulfilled. The result from the regression analysis is shown in Table 10. 

Table 10 The regression models 

 
 
Independent 
variables 

Standardized beta coefficients (t-statistics) 
Dependent variables 
Overall Knowledge 
transfer (Model 1) 

Knowledge inflows 
(Model 2) 

Knowledge 
Outflows (Model 3) 

Length of 
knowledge transfer 

0.17 (1.07) 0.17(0.1) 0.16(1.02) 

Volume of trade -0.14 (-0.84) -0.13 (-0.74) -0.14 (-0.82) 
Nationality -0.14 (-0.82) -0.14 (-0.78) -0.13 (-0.74) 
Shared business 
practice 

0.4 (2.3)* 0.37(2.03)+ 0.38 (2.3)* 

Lateral Relations -0.05 (-0.3) 0.01 (0.03) -0.1 (-0.6) 
Social 
communications 

0.46 (2.7)* 0.38 (2.1)* 0.5 (2.94)* 

R2 0.44 0.36 0.45 
Adj. R2 0.3 0.2 0.31 
F 3.1* 2.3+ 3.3* 

+ p<0.1, * p<0.05, ** p<0.01 
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4.1.3. Discussions 

Regression model 1, in which the relationship between overall knowledge transfer and 

independent variables (shared business practices, lateral relations and social 

communications) were investigated, was found to be significant at p<0.05 level (F=3.1). 

Similarly, model 2 with knowledge inflows as dependent and model 3 with knowledge 

outflows as dependent were also found to be significant at p<0.1 and p<0.05 level. For 

model 2, F=2.3 and for model 3, F=3.3. 30% of the variance in overall knowledge 

transfer is explained by model 1 (Adj. R2=0.3); 20% of the variance in knowledge 

inflows is explained by model 2 (Adj. R2=0.2) and 31% of the variance in knowledge 

outflows is explained by model 3 (Adj. R2=0.31).  

While considering the contribution of each of the independent variables, “social 

communications) made the largest statistically significant unique contribution to the 

prediction of dependent variables in model 1, 2 and 3. It was followed by “shared 

business practices” which also had significant positive effects on dependent variables 

across all models. For model 2 (knowledge inflows), it was only marginally significant 

(p<0.1). Both lateral relations and volume of trade are negatively related to the 

dependent variable although they did not make any significant unique contribution to 

the prediction of overall knowledge transfer. Interestingly, “lateral relations” had 

positive relationships with the dependent variable “knowledge inflows”. In comparison 

to other models, social communications makes the highest significant and unique 

contribution to knowledge outflows. 

4.2. Results and discussions from tests of interaction 

An interaction is said to be observed when the nature or the strength of the 

relationships between two variables changes as a function of the third variable (Aiken 

and Harrison, 1991; Dawson and Richter, 2006). Alternatively, interaction effects 

represent the combined effects of independent variables on the dependent variables. It 

is necessary to investigate these effects because, if the interaction effects are indeed 

present, the interpretation of the effect of individual variables on the dependent 

variables may be misleading.  

In this study, social communications was hypothesized to have effect on the knowledge 

transferred mediated by the level of shared business practices and lateral relations 

(H4). In other words, social communications will be related to the overall knowledge 



 

 

43 

transferred, but the nature and the strength of this relationship will depends upon the 

levels of shared business practices and lateral relations already existing between MNC 

subsidiaries and their local relations. The theoretical model is provided in figure 5. 

 

Figure 5 Model for testing interaction effects of variables on overall knowledge transferred 

To examine these interaction effects; all the independent and control variables were 

centered (variable-mean of variable), similar in approach to Aiken and Harrison (1991) 

and Dawson and Richter (2006). Interaction variables were then created as the product 

term of each of these independent variables. Since, the goal was to explore the three-

way interactions between communications, lateral relations and shared business, three 

two-way interaction terms and one three-way interaction terms were created.  

Two-way interaction terms were the product of centered communications and shared 

business (SB*C), shared business and lateral relations (SB*LR) and communications 

and lateral relations (LR*C). The three-way interaction term was the product of 

centered independent variables i.e. shared business, communications and lateral 

relations (SB*LR*C). The correlations between the studied variables are given in table 

11. 
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Table 11 Correlations 

Independents 1 2 3 4 5 6 7 8 9 10 
1.Nationality .......          
2.Length of KT 21 .....         
3.Volume of trade 15 14 ......        
4.Shared business 
practices (SB) 

22 -07 02 ......       

5.Lateral relations 
(LR) 

-22 -08 22 22 ......      

6.Communications 
(C) 

06 01 26 31* 31 ......     

7.SB*LR -
35* 

-01 01 03 72* -26 ......    

8.SB*C -
32* 

05 13 -27 -11 03 38* ......   

9.LR*C 02 11 -22 -24 02 -
66** 

39* -17 .......  

10.SB*LR*C 34 12 -02 38* 30 -09 -32 -9** 28 ....... 
+p<0.1; *p<0.05; **p<0.001 (two tailed) 
Decimal points were removed from correlation coefficients  

Although, there are some large correlations between SB*LR*C and SB*C (-0.9); LR*C 

and C (-0.66); SB*LR and LR (0.72), this is expected as they are correlations between 

product terms and one of the factors. Similarly, this should not have distorted the 

results as the control variables, main effects, two-way interaction terms and three-way 

interaction term were included in a step-wise procedure, where variance on dependent 

variable at each level were accounted for separately. The collinearity diagnostics also 

did not show any problems of multicollinearity. 

4.2.1. Hierarchical regression analysis 

To test the hypothesis that social communications has an effect on overall knowledge 

transfer after being mediated by social communications and lateral relations, 

hierarchical multiple regression was conducted. Preliminary analysis was conducted to 

ensure no violation of the assumptions in normality, linearity, multicollinearity and 

homoscedasticity (see appendix 5). 

Hierarchical multiple regression was conducted at four stages. First the control 

variables (length of knowledge relationships, volume of trade and parent country 

nationality) were entered in block 1; then main effects of independent variables were 

included in the regression model in block 2, followed by two-way interactions (SB*LR, 

SB*C and C*LR) in block 3. Finally, the three-way interaction term (SB*LR*C) was 

included in block 4 or final stage of the regression model. The goal was to check 
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whether this three-way interaction term is going to be a statistically significant 

predictor above and beyond the main effects as well as the two-way interaction terms. 

However, the results from the effects of two-way interaction terms could also provide 

some valuable insights.  

Length of knowledge transfer, volume of inter-unit sales and parent country nationality 

were entered in stage 1, followed by the main effects (shared business, inter-unit lateral 

relations and communications) at stage 2. Total variance explained by the main effects 

alone was 30%. Adjusted R2 is reported. At stage 3, the two-way interaction effects 

(SB*C, SB*LR, LR*C) were entered. Total variance explained by two-way interaction 

terms were 31% (R2 change=0.04).The three-way interaction term SB*LR*C was 

included in stage 4. Total variance explained by the full model was 58% (R2 

change=0.22). This model summary is provided in table 12. 

Table 12  Model summary from hierarchical regression analysis 

Stages Adjusted R2 R2  Change F change Significant F 
Change 

1 -0.10 0.01 0.10 0.96 
2 0.30 0.44 6.42 0.00 
3 0.31 0.04 0.76 0.48 
4 0.58 0.22 15.86 0.00 
 

Three models were tested on overall knowledge as dependent variable (Model 1); 

knowledge inflow as dependent variable (Model 2) and finally knowledge outflow as 

dependent variable (Model 3).The results of the hierarchical multiple regressions is 

given on table 13. Since, the patterns of the results are nearly identical, the analysis 

from here on will focus only on overall knowledge transferred. In any case, the overall 

knowledge transfer measures the knowledge inflow and knowledge outflow collectively. 
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Table 13 Results from hierarchical regression 

 
Controls 

Overall 
Knowledge 

Knowledge 
Inflow 

Knowledge 
Outflow 

Model 1 Model 2 Model 3 
Length of knowledge 
sharing relationships 

-0.2 -0.3 -0.2 

Volume of trade -0.2 -0.2 -0.2 
Parent nationality -0.3* -0.4* -0.3 
Independent 
Social Communications 
(C) 

1.1** 1.1** 1.0** 

Lateral relations (LR) -0.7** -0.7* -0.7* 
Shared business relations 
(SB) 

0.1 0.1 0.06 

Two way interaction terms 
SB*C 1.9** 1.9** 1.7* 
SB*LR 0.2 0.27 0.2 
C*LR 0.2 0.3 0.1 
Three way interaction term 
SB*LR*C 2.3** 2.3** 2.1* 
Adjusted R2 0.7 0.6 0.6 
F 8.2** 6.7** 5.6* 
Degrees of Freedom 30 30 30 

+p<0.1; *p<0.05; **p<0.001 (two tailed) 

The results from the hierarchical regression shows that model 1 (overall knowledge) 

and model 2 (knowledge inflow) were significant at p<0.001 level whereas model 3 

(knowledge outflow) was significant at p<0.05 level. The effect of three way interaction 

term (SB*LR*C) was also significant at p<0.001 level in model 1 and 2 and at p<0.05 

level on model 3. 

 In addition to the effect of the three-way interaction term; the two-way interaction 

term (SB*C) was also highly significant for all models. As the interaction term 

(SB*C*LR) is significant across all models, it provides support for hypothesis 4 that the 

effect of social communication on knowledge transfer (overall, inflow and outflow) is 

mediated by the levels of existing shared business practices and lateral relations.  

4.2.2. Significance of slope tests 

However, looking at the beta regression coefficient alone does not provide the full 

picture of the interaction, although it was significant. Further probing was done via test 

of slopes method similar in approach to Aiken and West (1991) and Dawson and 

Richter (2006). Simple slope between regression line of the variable “social 

communications” and overall knowledge transferred were calculated at different levels 
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of mediating variables “inter-unit lateral relations” (low=-1SD, medium=mean, 

high=+1SD) and shared business relations (low=-1SD, medium=mean, high=+1SD). 

The results from three-way interactions and two-way interactions are discussed 

separately. 

4.2.2.1. Three-way interactions (SB*LR*C) 

The calculation of slopes and the graphs depicting these relationships were carried out 

by the utilities provided by Sibley (2008). The results from the slope tests are presented 

in table 14. 

Table 14 The significance of slope test between communications and overall knowledge at 
various levels of inter-unit lateral relations (low, medium and high) 

 Simple slope 
C vs. OKT 

Standard 
Error 

T-Statistic DF P-value 

At low levels of inter-unit lateral relations 
          Slow 2.04** 0.60 3.44 50 0.00 
          Smedium 0.62* 0.27 2.28 50 0.03 
          Shigh -0.8* 0.33 -2.44 50 0.02 

At medium level of inter-unit lateral relations 
         Slow -0.51 0.35 -1.45 50 0.16 
         Smedium 1.0** 0.19 5.27 50 0.00 
         Shigh 2.5** 0.49 5.16 50 0.00 

At high levels of inter-unit lateral relations 
         Slow -3.06* 1.19 -2.58 50 0.01 
         Smedium 1.38** 0.44 3.13 50 0.00 
         Shigh 5.81** 1.2 4.84 50 0.00 
 

Notes: Slow= shared understanding of doing business low (-1SD), Smedium= shared understanding 
of doing business low (mean=0, for standardized data), Slow= shared understanding of doing 
business high (+1SD), C=Communications, OKT=Overall knowledge transferred 

The graphical representations of this data of simple slopes between communications 

and overall knowledge transferred at different levels of shared business practices and 

lateral relations are shown in figure 6. 
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Figure 6 The slopes of communications on overall knowledge transfer at different levels of 
lateral relations and shared business practices. 

Table 14 and the accompanying graph of this relationship (figure 6) show that there is 

strong interaction between shared business practices, inter-unit lateral relations and 

communications on overall knowledge transferred. When inter-unit lateral relations 

and shared business are low, communications has highly significant positive effect on 

predicting the amount of overall knowledge transferred (simple slope=2.04; p<0.001). 

When the inter-unit lateral relations are low, even though the shared business practices 

are at a high level, the relationships between communications and overall knowledge 

transfer is significantly negative (simple slope=-0.8, p<0.05). In contrast, even in the 

presence of medium level of shared business practices, the relation between 

communications and overall knowledge transferred is positive, even if the existence of 

lateral relations is low (simple slope=0.6, p<0.05) 

Alternatively, even if the levels of inter-unit relations are high, when the levels of 

shared business practices is at the lowest, the effect of social communications is in fact 

significantly negative (simple slope=-3.06, p<0.05). The effect of communications on 

overall knowledge transfer is highest and significantly positive, when both the levels of 

inter-unit lateral relations and shared understanding of doing business are high 

(slope=5.81, p<0.001). When the lateral relations are high, but the shared business 

practices is at medium, the relationship between communications and overall 

knowledge transfer is still significantly positive (slope=1.38, p<0.001). However, when 

the case is reverse i.e. lateral relations is at medium level but shared business relations 
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is at lowest level, the relationship is negative, although, not significant (slope=-0.16, 

p=0.16). These relationships are much clearly depicted graphically in figure 6 above. 

This clearly points out that levels of shared business relations has much higher effect on 

mediating the relationships between communications and overall knowledge transfer 

than the presence of inter-unit lateral relations. This can already be concluded also 

from the fact that in the hierarchical regression analysis, only significant two way 

interaction term was between SB*C  i.e. between shared business and communications 

but all other combinations; SB*L (shared business and lateral relations) and C*LR 

(communications and lateral relations) were not (refer to table 13). Therefore, probing 

deeper into this two way interaction between shared business and communications 

could also provide with additional insights. 

4.2.2.2. Two-way interactions (SB*C) 

Again, test of simple slope between communications and overall transfer was 

conducted similar in approach to Aiken and Harrison (1991) and Dawson and Richter 

(2006). However, at this stage the three-way interaction and also the interaction 

between lateral relations, is not considered in the analysis. The results from the slope 

test of two-way interaction between shared business relations and communications on 

overall knowledge transfer are provided in table 15. 

Table 15 Slope test for two way interaction between shared business relations and 
communications on overall knowledge transfer 

 Simple slope 
C vs. OKT 

Standard 
error 

T-statistic DF p-value 

Sverylow -2.02* 0.7 -2.86 57 0.01 
Slow -0.51 0.35 -1.45 57 0.152 
Smedium 1.0** 0.19 5.27 57 0.00 
Shigh 2.5** 0.49 5.17 57 0.00 
Sveryhigh 4.01** 0.85 4.72 57 0.00 
 

Notes: Slow= shared understanding of doing business low (-1SD), Smedium= shared understanding 
of doing business low (mean=0, for standardized data), Slow= shared understanding of doing 
business high (+1SD), C=Communications, OKT=Overall knowledge transferred 

This relationship of two-way interactions between shared business relations and overall 

knowledge transfer has been plotted in figure 7. 
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Figure 7 The effects of communications on overall knowledge transferred at different 
levels of shared business practices 

Table 15 and the accompanying plot of communications on overall knowledge 

transferred at different levels of shared business practices (figure 7) clearly predicts 

that when the existence of shared business relations are severely low (Sverylow), the 

relationship between communication and overall knowledge transferred is significantly 

negative (slope=-2.02, p<0.05). What it effectively means is that even if the individual 

effect of communication on overall knowledge transfer is significant and positive 

(standardized beta=o.4, p<0.05; refer to table 10); when the shared business relations 

are low, the relationship between communications and overall knowledge transferred is 

significantly negative. Even in case of high inter-unit communications, the effect of this 

on overall knowledge transferred is negative when the shared business practices are 

extremely low. The slope between communications and overall knowledge transferred 

also gradually increases in significance and positive effects on overall knowledge 

transferred as the levels of shared business practices increases. When the shared 

business relations are high, the effect of communications on the overall knowledge 

transfer is highest (slope=4.019, p<0.001).  
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5 CONCLUSIONS 

5.1. Findings 

The research questions of this study were: what are the antecedent factors that affect 

knowledge transfer between MNC subsidiaries and their local relations; how do these 

factors interact with each other and what might be the direction of the knowledge flow. 

Based on literature review, effects of shared business practices, inter-unit lateral 

relations and social communications on the amount of knowledge transferred were 

considered.  

H1 posited that shared understanding of doing business has significant and positive 

effects on amount of knowledge transferred. H2 and H3 posited similar relationships 

for inter-unit lateral relations and social communications respectively. H4 posited that 

the interaction effects of these factors are significant above and beyond the main effects 

or more precisely, that the effect of social communication is mediated by the already 

existing levels of shared understanding of doing business and inter-unit lateral 

relations.  

To account for the directions of the knowledge flow, the effects of each of these 

variables on knowledge outflow, inflow and overall knowledge transfer were 

considered. To study how these factors might affect the amount of knowledge transfer 

not only independently, but when they interact with each other, step-wise regression 

and slope tests were conducted to explore these effects. The results from the various 

statistical analysis discussed in chapter 4 allows to determine the accepted and rejected 

hypotheses posited. The results have been summarized in Table 16. 

Table 16 Summary of the accepted and rejected hypotheses from regression analysis 

Hypotheses Supported Rejected 
H1: Shared business practices & amount of knowledge 
transferred (KT) 

x  

H2: Lateral relations & amount of KT  x 
H3:Frequency and richness of social communications & KT x  
H4: Interaction effects x  
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5.1.1. Shared business practices and amount of knowledge transferred 

The results from the multiple regression analysis (table 10) show that shared business 

practices between MNC subsidiaries and their local relations is positively related and 

statistically significant in predicting amount of knowledge transferred. The results 

shows that this is true for all directions of knowledge flows i.e. knowledge inflows, 

outflows and overall knowledge transfers. In fact, after the effects of social 

communications, shared business practices has the highest impact in determining the 

amount of knowledge transfers. Therefore, hypothesis 1 was supported by the analysis. 

The measurement of shared business practices included several factors. When the 

shared understanding of doing business is high, MNC subsidiaries and their local 

relations rely on each other without any fear of one taking the advantage of other even 

when the opportunity arises and the promises made by one unit to the other are always 

kept. Similarly, when the business practices is high there is inter-unit coherence in 

business practices, operational mechanisms, organizational culture, management styles 

and ambitions.  

In previous studies (Tsai and Ghosal, 1998), many of these factors are used to measure 

cognitive dimensions of social capital, and stated in many cases as “trust” and “shared 

vision”. These studies show that higher levels of mutual understandings of doing 

business facilitate intra-organizational knowledge transfer. Some studies, (Barner 

Rasmussen and Björkman, 2007) have studied the effect of these characteristics in the 

context of MNC subsidiaries and local relations and have found positive effects on 

knowledge transfer. In that respect, the positive relationship of knowledge transfers 

(inflows as well as outflows) with shared business practices, as shown by the regression 

analysis, confirms the results of previous studies. 

5.1.2. Inter-unit lateral relations and amount of knowledge transferred 

H2 posited that the inter-unit lateral relations have significant and positive effects on 

the amount of knowledge transferred. Inter-unit lateral relations did not make 

significant unique contribution to prediction of overall knowledge transfer, subsidiary 

knowledge inflows or knowledge outflows. Lateral relations were conceptualized to 

include the number and frequency of inter-units trips, participation in inter-unit teams 

and joint trainings. It would therefore suggest that existence of lateral relations do not 
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strongly facilitate the knowledge transfers between MNC subsidiaries and their local 

relations, at least from this study.  

In previous studies dealing with intra-MNC flows lateral relations were found to have 

positive relationships with knowledge transfers (Björkman, Barner-Rasmussen and Li, 

2004). The reason why lateral relations might not have similar impact in inter-

organizational context, such as between MNC subsidiaries and their local relations is 

that, interaction in this case tend to be less structured and formalized than in the case 

of intra-MNC relations (Björkman and Barner-Rasmussen, 2007). What is interesting 

from the findings is that; whereas lateral relations have positive relations with 

knowledge inflows, it showed negative relationship with knowledge outflows; although 

not significant. It would mean that higher the degree of lateral relations in place, higher 

the subsidiary would gain knowledge but would transfer less to their local relations.  

Although, there was no support in previous researches, it could be suggested that, MNC 

subsidiaries develop formalized lateral relations when accessing knowledge from their 

local relations is important but also when protection of proprietary knowledge is of 

concern. When the local unit that the MNC subsidiary is involved with possesses some 

important knowledge (technological, managerial and so on), the subsidiaries are keen 

on developing lateral relations formally. 

5.1.3. Social communications and amount of knowledge transferred 

Hypothesis 3 posited positive relationships between frequency and the richness of 

communication channels and knowledge transfer. It was tested on knowledge inflow, 

knowledge outflow and overall knowledge transferred. The result from the regression 

analysis shows support for H3.  

The variable “social communications” was conceptualized to mean the frequency of 

face-to-face communication, telephone contacts, e-mail contacts, participation in 

electronic discussion groups and their relative importance. What it would mean is that 

higher the communication between MNC subsidiaries and their local relations via these 

channels, the higher is the amount of all knowledge flows (inflow, outflow and overall 

knowledge transfer). Interestingly, the results shows that frequency of communications 

via various channels have more impact on accessing the knowledge from local relations 

(knowledge inflows) than on transference of knowledge to local relations (knowledge 
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outflows). This findings confirms to the results of previous studies (Barner-Rasmussen 

and Björkman, 2007; Johnston and Paladino, 2007).  

The possible cause for this to happen is that, after-all, social communications is but the 

structural dimension of social capital, and higher amount of social capital has been 

empirically confirmed by previous studies to have positive effects on the amount of 

knowledge transferred (Almeida and Phene, 2004; Bartlett and Ghoshal, 1986, Barner-

Rasmussen and Björkman, 2007). 

5.1.4. The interaction effect of different factors on amount of knowledge 

transferred 

The effect of interaction between different factors on the amount of knowledge 

transferred is the unique contribution of this study. Most of the studies on the effect of 

antecedent variables on knowledge transfers only consider the independent effects of 

these factors but do not consider the interaction between these variables. To the 

knowledge of the researcher, analysis of three-way level of interactions between 

antecedent factors on the amount of knowledge transferred, in the context of MNC 

subsidiaries and their local relations, has not been conducted previously. 

The findings suggest that the effect of three way interaction between shared business, 

inter-unit lateral relations and communications (SB*LR*C) is significant and positive 

on amount of knowledge transferred even after the effect of control variables and the 

main effects are accounted for. Therefore, the results provide strong support for H4. 

More precisely, the effect of communications on the amount of knowledge transferred 

varies according to the levels of already existing levels of “shared business practices” 

and “lateral relations” between the units. Between the shared business practices and 

inter-unit lateral relations, shared business practices leads to higher effectiveness of 

communications on the amount of overall knowledge transferred. This is because; even 

when the degree of inter-unit lateral relations is low, the existence of even moderate 

level of shared business practices leads to positive and significant effects of 

communications on the amount of knowledge transferred, but the reverse is not true. 

The effect of social communications on the amount of knowledge transferred is highest 

when both shared business practices and inter-unit lateral relations are high. The effect 

of social communications on the amount of knowledge transferred is still high when the 

levels of shared business practices are at the higher levels but when the inter-unit 
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lateral relations are not. In case of very low degree of inter-unit lateral relations and 

shared business practices, social communications between these two units can act as 

substitute for both of these factors and still contribute positively and significantly to the 

amount of knowledge transferred.  

The findings also strongly suggests that shared business practices between the MNC 

subsidiaries and local units has the highest predictive power over inter-unit lateral 

relations in determining the effectiveness of social communications on the amount of 

knowledge transferred. The relationship was established empirically on the amount of 

overall knowledge transferred but similar relationship can be generalized to exist also 

for knowledge inflows and outflows, as the results from the hierarchical regression 

analysis (table 13) shows similar patterns for beta coefficients of the three way 

interaction terms in all of these cases. 

5.1.5. Other relevant findings 

In addition to testing hypotheses 1 through 4, the effect of volume of inter-unit trade in 

the regression model was also taken into consideration. The result from the regression 

analysis (Table 10) shows the effect of this control variable. Positive relationships were 

expected because higher level of inter-unit sales would mean interdependence between 

the MNC subsidiary and their local relations and consequently, higher need for 

knowledge exchange (Barner-Rasmussen and Björkman, 2007). 

Contrary to expectations, regression analysis showed that volume of trade and 

knowledge exchanges exist in a negative relationship i.e. higher the volume of inter-

unit trade, less sharing of knowledge between the units involved would be expected; 

although the effect of inter-unit sales was not significant in the model. However, what it 

could effectively suggest is that when the volume of trade is higher between the units 

involved, they would already be in competitive relationships. That would suggest loss of 

motivation and increased caution in both of the units towards sharing knowledge due 

to risks of loss of proprietary information, “knowledge spillovers” (Singh, 2007; 

Blomström and Kokko, 1994) and erosion of competitive position. Similarly, length of 

knowledge exchange relationships did not show any significant unique contribution to 

the prediction of all knowledge variables. 

Although, parent company nationality was used as control variable in the regression 

analysis, the results from the regression analysis (table 10) still show that it does not 
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have significant effects on the amount of knowledge transfers. It is contrary to 

expectations, because previous studies have empirically shown that knowledge 

relationships between MNC subsidiaries and their local relations are contingent upon 

their nationality (Barner-Rasmussen and Björkman, 2007; Li, 2005; Singh, 2007). 

However, this result could be explained easily because the home country nationality 

were categorized into Nordic (Sweden, Norway and Denmark), USA and the rest of the 

European countries (including one case of Russia). By cursory observation alone, it 

could be stated that majority of these countries are western-developed nations with 

aligning culture and institutional environments.  

If the nationalities would have included emerging countries or countries with 

drastically different cultures, the knowledge transfer capabilities would have been 

expected to be significantly different. Previous studies (Gupta and Govindarajan, 2000; 

Singh, 2007) suggest that “negative country of origin” effect might inhibit knowledge 

flows when local firms from developing nations transfer knowledge to MNC 

subsidiaries with developed home country region. Higher “cultural distances” between 

the knowledge sharing entities is also thought to decrease the propensity to engage in 

knowledge transfer process. This not being the case in this study, the results might not 

have shown significant differences in knowledge transfers between MNC subsidiaries of 

differing parent nationality and their local relations. 

Overall, the study confirms that social communications and shared business practices 

play important roles in the knowledge transfer between foreign owned MNC 

subsidiaries and their corresponding local unit. Therefore, if higher knowledge 

exchanges between MNC subsidiaries and their local counterparts are desired, social 

interactions between these two units should be facilitated. Similarly, it can also be 

suggested that knowledge transfer is likely to be more with counterparts who share 

similarities in business practices. Knowledge exchange practices with those units with 

similarities in ways of doing business are likely to be effective. Similarly, the findings 

also suggest that shared business practices is to be promoted rather than inter-unit 

relations for the effectiveness of communications on amounts of overall knowledge 

transferred. 

These findings were generated from the questionnaire survey of 2004 but these should 

still be generalizable to present-day conditions and across other host country contexts. 

MNC subsidiaries and their local relations are expected to exist in similar knowledge 

exchange relationship in other host country contexts as well. In other countries also, 
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most foreign MNC subsidiaries have majority of employees as host country nationals. 

In that respect, the cultural and national barriers between foreign subsidiaries and local 

relations cannot be that significant. In addition, it can also be argued that the 

fundamental ways of doing business and channels of communications has not radically 

shifted during the time of data collection and the time of analysis. In any case, the 

geographical distance between foreign subsidiaries and their local relations are not 

expected to be that large as the rationale for location decision of majority of the foreign 

nationals is geographical proximity to local units (Meyer, Mudambi and Narula, 2011) 

5.2. Limitations of the study 

Despite these findings, some methodological and theoretical limitations are 

noteworthy. The number of cases available for analysis was quite low. When excluding 

cases pairwise for missing data, the sample size for some variables were as low as 39 

(total cases were 61). This limited the robustness of statistical tests as well as the 

variables that could be included in the regression models. This also led to the omission 

of some antecedents by necessity rather than by design. 

 Self-reported measures were used in the questionnaire which makes it difficult to 

determine the accuracy of the studied phenomenon. For instance, many of the 

questions such as, amount of knowledge transferred to the corresponding local units 

were reported by managers of the foreign subsidiaries. Opinions on many other factors 

concerning relationship between foreign subsidiaries and local units were reported by 

managers of the subsidiaries as well. Similar kind of opinions from managers of local 

units would have provided a more reliable and unbiased representations of many of the 

phenomenon studied. Equal emphasis on organizational characteristics of local units 

would have made the research more credible. 

Many of the antecedent factors of knowledge transfer between foreign subsidiaries and 

local firms were developed with intra-MNC knowledge transfers as the focus. Common 

sense dictates that antecedents of intra-organizational knowledge transfer can be 

unique to this context and repetition of similar antecedent factors does not generate 

fundamentally different results. Some scholars (Michailova and Mustaffa, 2011) suggest 

that, it is possible to analyze the knowledge transfer process, not only through amount 

of knowledge transferred, but also through other measures such as ease, accuracy and 

speed of knowledge transferred. This study was limited only to the amount of 

knowledge transferred and to some extent directions of knowledge transfer. The study 
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also did not consider the characteristics of the knowledge transfer i.e. whether it was 

ambiguous, tacit or explicit.  

This study was focused on examining the antecedent factors pertaining mostly to the 

characteristics of the source and the recipient (organizational characteristics) and 

network characteristics such as social communications and shared business practices. 

Recent researches suggest the importance of individuals, teams and network of 

practices in facilitating the knowledge transfer process (Tallman and Chacer, 2011). The 

study was limited to antecedent factors only at the organizational and the network 

level.  

Similarly, this study was not focused on any particular industry or sector. Foreign 

subsidiaries and their local relations used in the analysis were randomly selected 

without any particular industrial focus. Analysis with a focus on particular industry or 

sector would have generated concrete managerial implications for that particular sector 

or industry. More cross-national or cross-cultural study would have generated valuable 

insights. Comparison of Finnish context with other host country context would also 

have given better indication of whether the results are generalizable to other contexts. 

This study also dealt with dataset originally developed in 2004. The analysis was 

limited to some extent because the possibility of follow up study would have given 

better indication of shifts in many factors posited as antecedents for knowledge 

transferred. Similarly, this study was also limited to exploring the effects of antecedents 

on various organizational and network characteristics on knowledge transfer. However, 

the outcome of this knowledge transferred i.e. the differences in productivity, 

innovation, competitive position of the subsidiary or the local units were not 

considered in the study. These limitations also suggest several areas for further 

research. 

5.3. Suggestions for further research 

There has been omission of several important antecedents contingent upon the host 

country from this study and other previous studies, dealing with knowledge exchange 

relationships between MNC subsidiaries and their local relations. In international 

business researches exploring this particular phenomenon, the findings from studies on 

spillover effects of FDI on host country firms have seldom been explored. For example, 

it has been suggested that “there is not strong evidence on exact nature and magnitude 
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of FDI spillovers….but it varies systematically between countries and industries” 

(Blomström and Kokko, 1994). 

This conclusion inevitably suggests that the nature of knowledge exchange 

relationships between FDI (MNC subsidiaries, for instance) and their local 

counterparts are contingent upon primarily, industrial characteristics and host country 

characteristics. Previous studies on international business area have explored 

characteristics at MNC level, subsidiary level and to some extent local firm level 

characteristics. Studies exploring FDI spillover effects have included these factors as 

micro level determinants and included additional meso-level (industrial) and macro-

level (host country) characteristics (Blomström and Kokko, 1994; Ekmekci, 2010). 

Further researches on this area should focus on macro-level determinants such as 

absorptive capacity of the country and meso-level determinants such as nature of the 

product and other industrial specific characteristics. This should also facilitate cross-

national and cross-industrial comparisons. 

In addition to these meso and macro-level characteristics, there is also possibility of 

integrating antecedents from international supply chain studies as determinants of 

knowledge transfer (Ekmekci, 2010). This is consistent with other characteristics 

because most of the subsidiaries and their local relations exist in supplier-buyer 

relationships in a particular host country. The data utilized in this study also consisted 

of many of the subsidiaries who responded their suppliers or buyers as their local 

relations with whom they have an ongoing knowledge exchange relationships. This 

avenue, however, was not explored further. Characteristics such as scale of production 

capacity and position in the supply chain of local units and MNC subsidiaries should 

have impact on the level and need for knowledge acquisition (Ekmekci, 2010). There is 

a definite possibility for integrating industrial, host country and supply chain 

characteristics as major antecedents for local knowledge exchange in future studies. 

Some scholars (Tallman and Chacer, 2011; Meyer, Mudambi and Narula, 2011), based 

on the experiential theory of knowledge, argue that all knowledge transfer mechanisms 

can only be understood as “communities of practice” (COP) at the micro organizational 

level, rather than at the subsidiaries’ network level. While those studying FDI spillovers 

argue that information flows are highly contextual and co-location is necessary to 

access localized knowledge, proponents of COP view argue that this co-location itself is 

not sufficient. Rather localized knowledge should be accessed through mutual 

participation and learning through experience. The role of COPs and network of 
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practices (NOPs) is a burgeoning field and an alternative way of looking at the process 

of knowledge transfers. Future studies should definitely look into the possibility of 

assimilating these developments in exploring the knowledge exchange relationships 

between subsidiaries and their local relations. 

In addition to these, future studies should also explore not only the amount of 

knowledge transferred but also other knowledge characteristics in conjunction with the 

antecedents of knowledge transfer. Some studies could focus on the nature of the 

knowledge transfer process, such as difficulty, speed and integration of received 

knowledge into organizational routines. Some other studies could also focus on the 

nature of the knowledge itself, whether it was ambiguous, tacit or explicit. There is also 

a possibility to study the process of knowledge transfer in conjunction with 

characteristics of knowledge; “difficulty of transferring tacit knowledge between foreign 

subsidiaries and their local firms”, for instance. Similarly, as suggested earlier, it is also 

possible to expand the study by focusing on the outcomes of the knowledge transferred. 

Some studies (Almeida and Phene, 2004; Mu, Gnyawali and Hatfield, 2007) have 

already utilized transferred knowledge itself as antecedent of localized subsidiary 

innovation. Future studies could expand on exploring the relationship between 

knowledge transferred as antecedents of other outcomes such as position in the supply 

chain network, for instance. To the knowledge of the researcher, this study has not been 

conducted yet. 

Specific to this study, it is possible to conduct a follow up study by re-collecting the data 

from earlier contacts and carrying out longitudinal study of this phenomenon. This 

could indicate the changes in the study context within these years, and what might have 

caused these differences. This study could be made robust by increasing the sample size 

and developing survey instruments more by integrating host country, industry and 

supply chain characteristics as antecedents. More items could be included to measure 

other characteristics of knowledge in addition to the amount of knowledge transferred. 

Similarly, the local units with whom the subsidiaries admit to having knowledge 

exchange relationships could be contacted and data collected to assimilate the local 

unit’s perspective.  

Quantitative methods were utilized in this study to find out the effects of antecedents 

on knowledge transferred between subsidiaries and local units. Since, the study did not 

focus on the actual process of knowledge transfer, which can be quite tacit and 

complicated at times; this study could also utilize other qualitative methods such as 
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exploratory interviews with contacts from both subsidiaries and their local relations, to 

study the COPs (community of practices) and NOPs (network of practices) residing 

within Finnish local networks. Addition of these qualitative methods should also help 

to go deeper into the complex nature of this knowledge transfer process and to really 

understand the rationale behind subsidiary manager’s responses. 
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APPENDIX 1 QUESTIONNAIRE SURVEY ON LOCAL FIRMS 

Specific Relationship (I)-Local firm (Fill in only if applicable to your unit) 

1. Choose one important local firm with which knowledge transfer is taking 

place. The unit is: 

 

2. Estimate the year when knowledge transfer between your subsidiary and 

the local firm started to take place: 

 

Interunit sales 

3. Percentage of the subsidiary’s sales is sold to the 

firm in question 

Approximately___________% 

4. Percentage of the subsidiary’s purchases is 

bought from the firm in question 

Approximately_________% 

Business Practices 

5.The business practices and operational 

mechanisms of the two units are very similar 

No, 

not at 

all 

     Yes, 

absolutely 

1 2 3 4 5 6 7 

6. The organizational culture and management 

style is very coherent and similar across the two 

units 

1 2 3 4 5 6 7 

7. Your unit shares the same ambitions with the 

unit in question 

1 2 3 4 5 6 7 

8. Together with the other unit, you have a shared 

understanding of doing business 

1 2 3 4 5 6 7 

9. Your unit can rely on this unit without any fear 

that they will take advantage of your unit even if 

the opportunity arises 

1 2 3 4 5 6 7 

10. In general, people from this unit will always 1 2 3 4 5 6 7 
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keep the promises they make to your unit 

Knowledge use 

Please rate the extent to which the following activities 

have taken place during the last 3 years 

Not 

at all 

     Very 

much 

The local firm has used your 

subsidiary’s distinctive 

competence in the following 

areas/ functions 

11.General 

management 

1 2 3 4 5 6 7 

12. Manufacturing 1 2 3 4 5 6 7 

13.Marketing/Sales 1 2 3 4 5 6 7 

14. Service 1 2 3 4 5 6 7 

15. R&D 1 2 3 4 5 6 7 

Your unit has used the distinctive 

competence of the local firm in 

the following areas/ functions 

16. General 
management 

1 2 3 4 5 6 7 

17. Manufacturing 1 2 3 4 5 6 7 
18.Marketing/Sales 1 2 3 4 5 6 7 
19. Service 1 2 3 4 5 6 7 
20. R&D 1 2 3 4 5 6 7 

Lateral Relations 

21. Managers from your unit and the other unit make trips and visits to each other 

How many individuals each year: 

Typically how often:1= less than yearly; 2=Yearly; 3=every 6 months; 4=every 3 

months 

; 5=monthly; 6=bi-weekly; 7= weekly 

22. Managers are transferred/ rotated (for at least one month) between the two units 

How many individuals each year: 

Typically for how long:1= 1-3 months;2=3-6 months;3=6- 12 months;4=1-2 
years;5=over 2 years 
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23. Managers from both units participate in corporate inter unit committees/ teams/ 

task forces 

How many individuals each year: 

Typically how often:1= less than yearly; 2=Yearly; 3=every 6 months; 4=every 3 

months; 5=monthly; 6=bi-weekly; 7= weekly 

24. Managers from your unit participate in training involving participants from both 

units 

How many individuals each year: 

Typically how often:1= less than yearly; 2=Yearly; 3=every 6 months; 4=every 3 
months; 5=monthly; 6=bi-weekly; 7= weekly 
Communications 

Please rate the frequency and importance of these media as communication channels 

for the knowledge transfer between your subsidiary and the local firm: 

 low Frequency high low Importance high 

25. Face to face 

communication 

1 2 3 4 5 6 7 1 2 3 4 5 6 7 

26. Telephone 1 2 3 4 5 6 7 1 2 3 4 5 6 7 

27. E-mail 1 2 3 4 5 6 7 1 2 3 4 5 6 7 

28. Electronic 

discussion 

groups 

1 2 3 4 5 6 7 1 2 3 4 5 6 7 

Please rate the ability of the people involved in the communication with the local firm 

to express themselves fluently in the language in which the communication is taking 

place 

 low      high 

29. Orally 1 2 3 4 5 6 7 
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30. in writing 1 2 3 4 5 6 7 
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APPENDIX 2 MULTIPLE REGRESSION ANALYSIS (INFLOW) 

 

 

Descriptive Statistics 

 Mean Std. Deviation N 

knowledgeinflow 13,7143 6,34183 49 

lengthkt 19,8958 23,27106 48 

volumetrade 21,2500 24,96593 48 

sharedbusinesspractice 26,7959 5,83891 49 

lateralrelations 50,1667 62,29145 39 

communications 101,2927 43,36026 41 

PCN 1,0656 ,83404 61 

 

 

 

 

Variables Entered/Removed
b
 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 PCN, 

communications

, lengthkt, 

volumetrade, 

sharedbusiness

practice, 

lateralrelations 

. Enter 

a. All requested variables entered. 

b. Dependent Variable: knowledgeinflow 

 

 

Model Summary
b
 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 ,600
a
 ,360 ,200 5,67127 

a. Predictors: (Constant), PCN, communications, lengthkt, 

volumetrade, sharedbusinesspractice, lateralrelations 

b. Dependent Variable: knowledgeinflow 
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APPENDIX 3 MULTIPLE REGRESSION ANALYSIS (OUTFLOW) 

 

 

Descriptive Statistics 

 Mean Std. Deviation N 

knowledgeoutflow 16,0102 6,22201 49 

lengthkt 19,8958 23,27106 48 

volumetrade 21,2500 24,96593 48 

sharedbusinesspractice 26,7959 5,83891 49 

lateralrelations 50,1667 62,29145 39 

communications 101,2927 43,36026 41 

PCN 1,0656 ,83404 61 

 

 

Variables Entered/Removed
b
 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 PCN, 

communications

, lengthkt, 

volumetrade, 

sharedbusiness

practice, 

lateralrelations 

. Enter 

a. All requested variables entered. 

b. Dependent Variable: knowledgeoutflow 

 

 

Model Summary
b
 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 ,672
a
 ,452 ,314 5,15184 

a. Predictors: (Constant), PCN, communications, lengthkt, 

volumetrade, sharedbusinesspractice, lateralrelations 

b. Dependent Variable: knowledgeoutflow 
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APPENDIX 4 MULTIPLE REGRESSION ANALYSIS (OVERALL 
KNOWLEDGE TRANSFER) 

 

 

Descriptive Statistics 

 Mean Std. Deviation N 

overallknowledge 29,7245 12,04638 49 

lengthkt 19,8958 23,27106 48 

volumetrade 21,2500 24,96593 48 

sharedbusinesspractice 26,7959 5,83891 49 

lateralrelations 50,1667 62,29145 39 

communications 101,2927 43,36026 41 

PCN 1,0656 ,83404 61 

 

 

Variables Entered/Removed
b
 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 PCN, 

communications

, lengthkt, 

volumetrade, 

sharedbusiness

practice, 

lateralrelations 

. Enter 

a. All requested variables entered. 

b. Dependent Variable: overallknowledge 

 

 

Model Summary
b
 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 ,661
a
 ,437 ,297 10,10327 

a. Predictors: (Constant), PCN, communications, lengthkt, 

volumetrade, sharedbusinesspractice, lateralrelations 

b. Dependent Variable: overallknowledge 
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APPENDIX 5 RESULTS FROM THE TEST OF INTERACTIONS 

 

Variables Entered/Removed
c
 

Model 

Variables 

Entered 

Variables 

Removed Method 

1 Zscore(volumetr

ade), 

Zscore(lengthkt)

, Zscore:  PCN 

. Enter 

2 Shared(standar

dized), 

Communication

s(standardized), 

Lateral 

(standardized) 

. Enter 

3 sb_c_int, l_c_int . Enter 

4 sb_l_c_int
a
 . Enter 

a. All requested variables entered. 

b. Tolerance = ,000 limits reached. 

c. Dependent Variable: knowledgeinflow 

 

 

ANOVA
e
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 14,851 3 4,950 ,112 ,952
a
 

Residual 1191,711 27 44,137   

Total 1206,563 30    

2 Regression 434,643 6 72,440 2,252 ,073
b
 

Residual 771,920 24 32,163   

Total 1206,563 30    

3 Regression 566,812 8 70,852 2,436 ,047
c
 

Residual 639,750 22 29,080   

Total 1206,563 30    

4 Regression 894,903 9 99,434 6,700 ,000
d
 

Residual 311,660 21 14,841   

Total 1206,563 30    

a. Predictors: (Constant), Zscore(volumetrade), Zscore(lengthkt), Zscore:  PCN 

b. Predictors: (Constant), Zscore(volumetrade), Zscore(lengthkt), Zscore:  PCN, 

Shared(standardized), Communications(standardized), Lateral (standardized) 
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c. Predictors: (Constant), Zscore(volumetrade), Zscore(lengthkt), Zscore:  PCN, 

Shared(standardized), Communications(standardized), Lateral (standardized), sb_c_int, l_c_int 

d. Predictors: (Constant), Zscore(volumetrade), Zscore(lengthkt), Zscore:  PCN, 

Shared(standardized), Communications(standardized), Lateral (standardized), sb_c_int, l_c_int, 

sb_l_c_int 

e. Dependent Variable: knowledgeinflow 

 

 

 
 

 


