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ABSTRACT

This paper investigates the impact of embeddedness on the performance of foreign-owned subsidiaries. Embeddedness suggests changes in the approach of foreign subsidiaries to do business and the possible adoption of entrepreneurial strategies for improving performance in uncertain and unfamiliar environments.  There has been little empirical work that explores whether changes in embeddedness in host locations are associated with the adoption of entrepreneurial approaches to business management (as part of the internationalisation process of firms) and improvements in subsidiary performance. This paper seeks to fill these gaps by investigating the development of subsidiary embeddedness factors and subsidiary performance. The examination is carried out in the context of the networks and sourcing patterns developed by subsidiaries of MNCs in the UK.   The study also considers subjective and objective measures of subsidiary performance to assess the possibility that subsidiary managers over- or under-estimate the impact of changes in embeddedness factors on subsidiary performance, due possibly to a failure to adopt entrepreneurial strategies. 

The paper focuses on foreign-owned manufacturing subsidiaries in the UK. A large-scale postal survey was used to gather data from UK-based manufacturing subsidiaries of German, French and US multi-national corporations. While the results indicate that a minority of foreign-owned subsidiaries are developing their embeddedness, there is insufficient evidence of such embeddedness being associated with improved performance.  The increasing use of networks was found to have a limited positive impact on performance.  However, the results show no evidence of enhanced performance from the increased use of host country sourcing.  The results also indicate that subsidiary managers tend to over-estimate performance benefits received from an increase in embeddedness factors, suggesting an asymmetry between expectations and strategies.  This study expands existing knowledge of subsidiary development by enhancing our understanding of the impact of developmental effects of embeddedness and its association with improved performance within a cross-sectional study of foreign-owned manufacturing subsidiaries in the UK. This research adds to the existing knowledge of the possibility of subsidiary managers over-estimating embeddedness and performance factors, key issues in the development of entrepreneurial strategies for internationalisation. 

The results raise important implications for policy-makers and managers. Policy makers need to examine the perceived advantages of developing strong local supply chains and networks. There is little support for the view that government policy that seeks to encourage domestic supply networks for inward investors are likely to influence sourcing by subsidiaries significantly. Subsidiary managers should be more aware of the advantages that arise from the entrepreneurial networking opportunities at the local level.

Introduction

 The resource-based view of the firm suggests that multinational corporations (MNCs) are  able to boost their performance by developing differential networks that enable them to gather, process and transfer information, knowledge and other desirable resources across frontiers (Barney, 1991;Madhok, 2002;Peng, 2001;Wernerfelt, 1984).  Foreign-owned subsidiaries (FOS) can enhance their performance if they are granted increased embeddedness because of increased powers to take advantage of locally available information, knowledge and assets.  Subsidiaries that embed themselves into their host locations can also improve access to, and the benefit from, locally available resources (Andersson and Forsgren, 2000;Birkinshaw and Hood, 1998b;Moore, 2001). However, there is very limited large-scale empirical evidence on whether the level or change in subsidiary embeddedness is likely to influence the subsidiary’s performance growth in host locations. This deficit can be contrasted with the amount of literature that concentrates on the issues of corporate or technological embeddedness.  Empirical evidence concerning the local embeddedness of firms is limited (Forsgren et al., 2000;Todtling, 1995;Uzzi, 1996). 

Many studies have found only limited evidence that FOS are granted significant autonomy and embeddedness mandates and that the granting of these mandates is normally contingent on factors such as age, entry mode, size and industry (Andersson and Forsgren, 2002;Andersson et al., 2001a;, 2002b;Holm and Pedersen, 2000b;Young and Tavares, 2004).  Notwithstanding the sparse evidence on the extent of the enhancing these mandates, it is often advocated that granting mandates in these areas is likely to lead to improved performance (Davis and Meyer, 2004;Edwards et al., 2002;Nohria and Ghoshal, 1997;Schmid and Schurig, 2003). 

This research focuses on the inter-firm business networks in the context of its importance for subsidiary performance, and   subsidiary embeddedness and external inter-firm relationships.  Subsidiaries of MNCs establish exchange relationships with local suppliers, customers, competitors and other external organisations - relationships which help them to achieve goals and survive in a competitive business environment.  In this study different forms of networking and consequent embeddedness (or otherwise) are investigated as a part of a single subsidiary entrepreneurial strategy development and implementation plans.

Background and Research Issues

The critical research question that this study investigates is whether increases in the embeddedness of foreign-owned subsidiaries are associated with an improvement in their performance. More complex questions about the extent and intensity of embeddedness mandates, the types of FOSs that are granted mandates and investigation on optimal levels of mandates in these areas are not explicitly considered in this study.          

Associations of increased embeddedness with improved performance can be attributable to rent-seeking behaviour among subsidiary managers. Rent-seeking behaviour, which is often confused with alleged entrepreneurial business practice (Baumol, 2002;Richardson, 2006)  can have a detrimental effect on the performance of MNCs (Mudambi and Navarra, 2004). For instance, if FOS become too embedded this may lead to the inappropriate allocation or over-use of the MNC’s resources (Almeida and Phene, 2004). The costs associated with such behaviour may outweigh the benefits to the MNC of permitting the development of embeddedness mandates. Other evidence suggests that very few FOS have ‘too much’ autonomy or embeddedness, as most FOS do not experience significant reductions in their mandates (Birkinshaw, 1996a;Taggart, 1999a).  

 Subsidiary managers wishing to be granted increased autonomy and embeddedness mandates are likely to present increased embeddedness as being beneficial to firm performance. Therefore, subsidiary managers’ subjective assessments of their subsidiary’s performance may be inflated. To overcome subjective bias this study used objective and subjective measures of subsidiary performance, thereby reducing the likelihood of low validity attaching to significant links between increases in mandates and improved performance. If significant links between increased mandates and subjective measures of performance are not corroborated by significant links for objective measures, this indicates a problem with the validity of the results.    

This paper uses a dynamic research design by using changes in the explanatory and dependent variables. The links between subsidiary embeddedness and performance have been investigated extensively (Andersson et al., 2001a;, 2002b;Birkinshaw et al., 2005;Holm et al., 2003). However, most of these studies tend to investigate the relationship between levels of autonomy, embeddedness mandates and performance, rather than changes in embeddedness mandates, and associated changes in performance. The importance of adopting a dynamic research design is also highlighted by research into the development of embeddedness mandates in FOS that has revealed that this process is evolutionary (Birkinshaw and Hood, 1998). A dynamic evolutionary approach also allows for insights into entrepreneurial behaviour in that such behaviour is part of a social process involving network construction. Firms seek opportunities in different environments by managing externalities in different networks with a view to acquiring cognitive (among peers and competitors) and socio-political (in the wider environment and among institutions) legitimacy (Aldrich, 1999;Aldrich and Baker, 2001;Mitra, 2007). Embedding the firm can be seen as a search for legitimacy. It is also a function of local networking. These entrepreneurial approaches are not a function of size: both small and large firms (including FOSs) can adopt them for their own ends. Therefore, assessments of the possible links between embeddedness and performance should be based on research that adopts a dynamic perspective. Clearly the best way to do this is to use panel data. Such data was not available for this study so using change in dependent and explanatory variables, over a five year period, was used as a proxy for a truly dynamic analysis.  


This study uses simple measurement systems in an attempt to increase the validity and reliability of the data avoiding questions on the degree to which embeddedness mandates had been changed, or the importance attached to these change by managers. These types of questions run the danger of capturing overly optimistic or pessimistic views on the power of subsidiary managers to affect the destiny of their subsidiaries. Instead questions were asked on whether embeddedness mandates had changed in particular areas.  A limitation of this approach is that it does not differentiate between large and small changes in these mandates. The measurement of increased used in this study included criteria to ensure that very minor changes were ruled out, thereby focusing on the types of changes that are most likely to be associated with improved performance.

Embeddedness

The concept of embeddedness represents a useful theoretical perspective for describing and explaining network dynamics and can be seen as an explanation of change in, and the development of, business networks. “Embeddedness refers to the fact that economic actions and outcomes are affected by actors’ dyadic relations and by the structure of the overall network of relations” (Grabher, 1993, p. 4). In a broader context, subsidiary embeddedness (as a single network actor) can be examined from a structural or relational perspective. The concept of relational embeddedness takes into account the characteristics of the inter-firm relationships (linkages or ties) between the actors involved.  Relational embeddedness refers to the extent to which the subsidiary’s individual relationships with customers, suppliers, competitors and other external organisations can serve as sources of knowledge (Andersson et al., 2002a).   

Embeddedness is a multidimensional concept (Forsgren et al., 2005).  Several studies argue that the subsidiaries of multinational corporations can be embedded in various types of networks.  For instance, they can be embedded in corporate (Andersson and Forsgren, 1996;, 2002), technological (Andersson et al., 1999a;Andersson et al., 1999b), business (Andersson et al., 1999a;, 2001a;, 2002b;Halinen and Tornroos, 1998), local (Forsgren et al., 2000) and other external networks.  These networks are related to each other and exist simultaneously as different parts of the firm’s business network (Halinen and Tornroos, 1998).   This literature argues that subsidiary performance can be analysed through the business and other external networks in which subsidiaries are embedded.  It also contends that performance differences arise from the level of subsidiary network embeddedness  (Andersson et al., 2001a;, 2002b;Andersson et al., 2001b;Rowley et al., 2000).  Other studies examine subsidiary embeddedness as a predictor of the control extended by headquarters (Andersson and Forsgren, 1996;, 2002) or as a potential source of knowledge  and firm capability development (Andersson et al., 2002a;, 2005)  

Following the line of argument develop by the previous studies (Halinen and Tornroos, 1998; Andersson, et al., 2001; Davis and Meyer, 2004), this research states that subsidiary embeddedness is associated with the development of locally based networks and local supply chains. Embeddedness can be split into two broad categories. The development of host-country sourcing based on enhancing the use of local supply chains, and the expansion of local networks between firms and supporting organisations to help in the gathering, processing and dissemination of information and knowledge that are useful for achieving the strategic objectives of FOS. 
Host-Country Sourcing

Simoes et al. (2002) argue that local sourcing represents an important instrument in strengthening the subsidiary’s local embeddedness.  Any such strengthening decreases the subsidiary’s dependence on the inputs from the parent company as well as whose from other international suppliers.  From the regional development perspective, local embeddedness can be explained in terms of the depth and quality of the relationships between inward investors and local firms and organisations.  It is also partly explained by the extent to which spillovers provide opportunities for local development.  Development of higher value added activities, linkages with local suppliers, development agencies and other actors can facilitate an increase in the local embeddedness of foreign subsidiaries in host locations (Phelps et al., 2003). Williams (2005) argues that the extent to which foreign-owned subsidiaries develop supplier linkages in the host location is dependent upon the age of the establishment and the entry mode which the parent company used to enter the host-country market.  Previous studies have also documented a positive relationship between firm age and the level of regional sourcing (Gorg and Ruane, 2001;O'hUallachain, 1984). Little research has been done on subsidiaries’ local sourcing patterns.  In the literature on subsidiary development, local sourcing is an important element in the creation, and development, of local clusters (Birkinshaw and Hood, 2000).  It also represent a key ingredient of subsidiaries’ external and local embeddedness (Simoes et al., 2000).  Phelps et al. (2003) emphasise that research and development, supply chain and local sourcing by foreign manufacturing subsidiaries in the UK and other host locations are the most widely used indicators of subsidiary embeddedness. The results of their study show that only a few manufacturing subsidiaries had a high degree of local embeddedness: the levels of local sourcing, collaborative R&D linkages, relationships with other local organisations and businesses were found to be limited in scope.   

The development of local supply chains by FOS to improve performance has been extensively studied and evidence has been found on the importance of the development of host-country sourcing for the performance of FOS (Görg and Ruane, 2001; Perez and Sanchez, 2002). Some studies indicate that there are a number of problems associated with poor quality, reliability, and low skill levels in workforces that often hinder the growth of the use of local suppliers (Potter et al., 2003). The increasing use of global supply chains by MNCs also calls into question the value of developing local sourcing. Nevertheless, an important strand of the literature suggests that increases in host-country sourcing generate improved quality of inputs and more flexibility in important areas, such as meeting tight delivery schedules and the speedy adjustment to changing demand patterns. These benefits lead to reduced production and distribution costs and improvements in flexibility.  This leads to the following hypothesis.

H1
Increased host-country sourcing is positively associated with improved subsidiary performance based on the entrepreneurial decision-making strategies developed by the FOS.  

The Use of Local Networks

Several studiers argue that the development of local linkages is influenced by the dynamics and capabilities of the local environment in which the foreign-owned subsidiary operates (Birkinshaw and Hood, 2000;Forsgren et al., 2000;Ghoshal and Bartlett, 1989;Simoes et al., 2000).  Andresson and Forsgren (1996) and Birkinshaw and Hood (2000) found some support for a positive association between subsidiary linkages and the intensity of links with local markets and local clusters.  It can be suggested that the extent to which FOSs make use of local networks and linkages with suppliers can influence their performance as compared to other FOSs within the same industry.  This is because a high degree of buyer-supplier linkages and strong network relations with local organisations could have a positive impact on the subsidiary’s performance.  Phelps et al. (2003) conclude that the embeddedness of MNCs in peripheral locations would be mainly affected by the traditional location factors (labour cost and the availability of skilled workforce), regional infrastructure and government incentives. Thus, it seems reasonable to assume that the way in which foreign-owned subsidiaries become locally embedded in the host locations may be measured by the strength of relationships they establish with local businesses, other foreign-owned firms, government institutions, universities and other counterparts. The ability to harness different institutional resources especially in a foreign environment will, in part, vary according to the ‘early’ or ‘late starter’ position of the firm in the international arena. Each position will determine whether they are entering the international market among other equally less informed players (‘early starters’) or as a new member of a sophisticated club of international operators (‘late starters’). The ability of the latter group to draw on previous experience of the peer group in the new market environment can obviate for the disadvantage of delayed entry (Hintuu et al., 2004).      

   In principle, participation in local networks should boost productivity and consequently, enhance employment in terms of both the number and skill requirements of jobs. The creation and development of widespread linkages and networks require an increase in the amount and the quality of workers a foreign subsidiary employs.  Over time, this can lead to a change in the whole skill composition of jobs from low to intermediate and from intermediate to high.  The higher skilled workers are more likely to participate and develop local networks that involve relationships with universities, research institutes and quality assurance associations.  

Local networks are considered to be crucial for developing efficient information-gathering and information-processing systems that enable MNCs to obtain and expand the desirable assets base of their FOS (Schmid and Schurig, 2003). The enhancement of competitiveness that follows from being embedded into such networks has been highlighted in research on the role of geographical factors in the internationalisation process (Dunning, 2000). The use of local networks composed of other firms, R&D agencies, local authorities, chambers of commerce and other organisations has been identified as helping FOS to attain their objectives (Moore, 2001; Andersson et al., 2001and 2002). These local networks increase the abilities of the MNC as a whole as well as the subsidiary to benefit from the entrepreneurial approaches to collective learning and to realise innovation advantages based on the  potential  benefits of linkages to valuable sources of information and knowledge in host locations (Schmid and Schurig, 2003; Davis and Meyer, 2004). Local networks in the same or similar industries are at the core of industrial clusters that have been shown to deliver competitive advantages to FOS that locate in these areas by providing proximity benefits (Birkinshaw and Hood, 2000). Forms of collective learning based on spillover effects, the optimisation of resources (Matlay and Mitra, 2004), and networking are all essential elements of the search for legitimacy referred to earlier. The various forms of legitimacy sought by the firms are a function of the different types of networks (cognitive legitimacy among peers – customers, suppliers and distributors – through business and social networks, and socio-political legitimacy – among institutions, federations, policy groups – through personal, social and political networks) (Johanson and Vahlne, 1977;Kock, 1991;Uzzi, 1997). The higher the levels of legitimacy firms achieve the greater the proportion of embeddedness in the location of choice. This feature of internationalisation is closely linked to the Schumpeterian idea of entrepreneurship as the development of new markets (Casson, 2000). In the development of new markets trade in both goods and services and use information arbitrage among a variety of networked businesses to derive better business results. Thus, FOS that increases in embeddedness in local networks are more likely to demonstrate better business performance than those that do not embed themselves.  This leads to the next hypothesis.

H2
The increased and entrepreneurial use of local networks is positively associated with improved subsidiary performance.  

Figure 1 provides a summary of the major reasons advanced for the beneficial effects on performance of increasing embeddedness mandates.  
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Data Collection

The data were collected using a survey of German, French and US manufacturing subsidiaries in the UK. These countries accounted for 60 per cent of the book value of manufacturing FDI stock in the UK between 1998 and 2002 (ONS, 2004). The databases with the addresses and the names of the managing directors were provided by the German-British Chamber of Industry and Commerce, the Chamber de Commerce Francaise de Grande-Bretagne in London, British-American Business, Inc. and Regional Development Agencies in the UK. It was not feasible to survey the large population of the US subsidiaries in the UK (approximately 10000), so a stratified sample based on industry and region was used for US subsidiaries.  

The composition of the questionnaire was guided by the approaches used in previous studies on the activities of the FOS (Andersson et al., 2001b;Holm et al., 2003;Holm and Pedersen, 2000b;Taggart, 1997a). The questionnaire did not, however, ask for self-assessment by respondents of the extent, or importance, of changes in autonomy and embeddedness; the questionnaire simply asked if these factors had increased, decreased, or remained the same. Other studies (see, for instance, Holm and Pedersen, 2000; Andersson et al., 2002; Holm et al., 2003) obtained detailed information on a large number of autonomy and embeddedness factors. These approaches yield rich data but there is a risk that the subjective responses by subsidiary managers contain biased data connected to the rent-seeking behaviour and/or overly optimistic or pessimistic reporting. The possibility of the presence of such bias may cast doubt on the validity and reliability of the gathered data. 

The approach taken in this study sacrificed richness of data in return for enhanced prospects of improved the validity and reliability of gathered data. The approach adopted was also chosen to encourage a large response rate.  Many questionnaires may not have been returned if detailed information had been sought. The questionnaire was piloted in twenty FOS of different sizes and industry. Feedback from the pilot was used to amend the questionnaire.  

After reminders were sent out, the response rate was 27.3 per cent. Using the approaches of Osterman (1994) and Schmitt (2003), checks for non-response bias were conducted using logistic regression with the probability of response as the dependent variable and entry mode, industry, and establishment age as the independent variables. These tests revealed that the probability of response by the US owned subsidiaries that belong to the ‘Vehicles’, ‘IT and Telecommunication Equipment’ industries was significantly different from that of FOS that belong to ‘Other Manufacturing’. French owned subsidiaries in the ‘Chemicals and Pharmaceutical’ industry also had significantly different probability of response. However, no significant difference in the probability of response was found in the case of German owned subsidiaries. Following the approach of Malhorta and Birks (2003) weighting was used to account for possible bias. Therefore, the responses from the French and the US foreign owned subsidiaries were weighted according to their industrial distribution. 

Dependent Variables

In line with increasing calls for researchers to not only focus on financial performance indicators to assess firm economic performance, but also employ a comprehensive set of measures (Huselid, 1995), the study employs a range of indicators, such as subjective and objective measures of productivity (change in labour productivity) and a measure of subsidiary growth (change in subsidiary’s sales turnover) over a period of five years (1998-2002).  
The concept of labour productivity has a meaning in all businesses, but there are no standardised measures across all industrial sectors.  The operationalisation of the first dependent subjective variable - change in labour productivity - is based on a large-scale survey within England, Scotland and Wales: the 1998 Workplace Employee Relations Survey (1998).  The underlying rationale is that this measure has been already tested in the large surveys of this kind in the UK.  However, this implied that the question on change in labour productivity is based on subjective measurement scales.  Studies by Robins et al. (2002) and Boateng and Glaister (2002) uses subjective measurement scales for several performance variables.  In addition, the utilisation of subjective measures in the analysis has its own advantages compared with the collection of data using hard/objective measures (Machin and Stewart, 1996).  The addressees may not have direct access to such data and/or may not be willing to provide the information.  This can have a negative effect on the response rate and/or result in a substantial number of the questionnaires being returned with missing information on performance.  

In the questionnaire, change in labour productivity is operationalised in five categories, with the respondents asked to identify the most appropriate scenario: Category 1= gone down a lot; Category 2= gone down a little; Category 3= stayed the same; Category 4= gone up a little; and Category 5= gone up a lot.  In order to perform an ordered probit regression and to avoid bias in the regression results due to the over-representation of a given category in the sample, the analysis specifies change in labour productivity as a variable with three categories using measures of average tendency and sample dispersion (mean and standard deviation), where 1=decrease, 2=stayed the same, and 3=increase in subsidiary’s labour productivity over the period of five years.  

Change in subsidiary’s sales turnover represents an objective measure of a subsidiary’s growth, and is consistent with the research carried out by Garnier (1982), who uses absolute and relative measures of subsidiary performance. Similar to other studies, change in a subsidiary’s sales turnover is operationalised as a percentage change is its subsidiary’s sales turnover (in pounds) over the five year period (Grant, 1987;Harzing, 1999).   In order to perform an ordered probit regression, this study specifies change in subsidiary’s sales turnover as a categorical variable with three categories using the measures of average tendency and sample dispersion (mean and standard deviation), where 1= below average, 2=average, and 3= above average in the sample.  

Explanatory Variables 

Change in subsidiary embeddedness is defined as a change in use of local networks (i.e., relationships between subsidiary and other businesses and organisations) and host country sourcing (supply chains) that help a subsidiary achieve its goals over the five year period.  This study uses two variables to operationalise subsidiary embeddedness.  These are: a change in the use of host country networks by the subsidiary and a change in domestic sourcing by the subsidiary over the five year period.  

Change in the use of networks, as a measure of subsidiary embeddedness, was previously used in the research by Halinen and Tornroos (1998).  Change in the use of networks is operationalised as a dummy variable with a score of 1 if the subsidiary has increased its use of local networks in the past five years, and 0 otherwise.  The change in the use of networks variable took a value of 1 if the use of at least two network partners had increased. The change in host-country sourcing variable was measured by above-average increase in the use of domestic sourcing. A score of 0 was assigned to all the explanatory variables that did not fulfil these conditions. A five-year period was used to measure the changes in the dependent and explanatory variables. A subsidiary’s host country sourcing represents another key instrument for the evaluation of subsidiary embeddedness (Simoes et al., 2002).  Change in host country sourcing was first operationalised as a percentage change, but for the statistical analysis is specified as a dummy variable, with a score of 1 if the subsidiary has an increase in host country sourcing in the past five years, and 0 otherwise.  

Control variables

Control variables were used to take into consideration those factors that are expected to have an association with subsidiary performance. The choice of control variables was based on those factors included in similar studies (Andersson et al., 2001b;Birkinshaw, 1996a;Forsgren and Pahlberg, 1992;Furu, 2001;Garnier, 1982;Gorg and Ruane, 2001;Grant, 1987;Harzing, 1999;Hedlund, 1981;Phelps et al., 2003;Rosenzweig and Nohria, 1994;Simoes et al., 2002;Taggart, 1996;Young et al., 1985). The following control variables were included: industry, region, main activity of the establishment, age, entry mode, subsidiary size (measured by number of employees), and number of skilled employees, whether the subsidiary was part of a multiple-establishment entity, and technology transfer from the parent company. The variables used in the regressions together with their frequencies are shown in Table 1.

Table 1: Variable Frequencies and Scores

	Dependent variables
	%

	Increase in labour productivity – Measure 1
	

	1. Below sample average 
	24.8

	2. About average in the sample
	36.6

	3. Above sample average 
	38.6

	Increase in sales turnover – Measure 2
	

	1. Below sample average 
	33.2

	2. About average in the sample
	48.3

	3. Above sample average 
	18.4

	Explanatory variables
	

	Increase in host-country sourcing    1 – Yes   0 - No
	25.6*

	Increase use of networks                1 – Yes   0 - No
	28.1*

	Control variables
	

	Region 
	

	1. East 
	21.2

	2. North 
	16.9

	3. South
	33.0

	4. West
	28.9

	Industry
	

	1 Mechanical and Electrical Engineering
	39.1

	2. Vehicles
	16.6

	3. Chemicals and Pharmaceuticals
	17.4

	4. IT and Telecommunication Equipment
	8.2

	5. Other Manufacturing 
	18.7

	Main activity
	

	1. Manufacturing and R&D      
	38.9

	2. Sales and Distribution
	61.1

	Age of the establishment
	

	1. Up to 10 years
	35.8

	2. 11-20 years
	31.5

	3. More than 20 years
	32.7

	Entry Mode
	

	1. Greenfield               
	43.7

	2. Brownfield
	56.3

	Size (number of employees) 
	

	1. 1-49
	55.0

	2. 50-249
	30.2

	3. 250 or more
	14.8

	Proportion of skilled employees
	

	1- Smaller than sample average
	18.7

	2- About average
	52.9

	3- Larger than sample average
	28.4

	Multiple-establishment subsidiary   1 – Yes   0 - No
	43.7*

	Technology transfer                           1 – Yes   0 - No
	49.9*


Notes: Period of change is five years (1998 -2002).

* Indicates percentage for ‘yes’ category.

n = 391.

Data Analysis

The dependent variables in this study are nominal. Therefore, conventional linear regression techniques are not appropriate due to the violation of the assumptions on the nature of the dependent variable. Ordered probit regression techniques are suitable for nominal data of the type used in this study (Greene, 2003;Gujarati, 2003;Long and Freese, 2003). Survey data often give rise to deviation from the important assumption of homoscedasticity adopted in conventional limited dependent variables models (Greene, 2003). Therefore, heteroscedasticity is a potential problem (Yatchew and Griliches, 1984). In order to test for the possible presence of heteroscedasticity prior modelling heteroscedasticity techniques were used as suggested by Greene (2003). Heteroscedastic ordered probit models were adopted using the STATA 9.0 package. For those specifications for which the null hypothesis of homoscedasticity was not rejected by the likelihood ratio tests, the results of the conventional ordered probit model are reported. The STATA 9.0 package automatically tests for multicollinearity by rejecting variables with significant correlation between the independent variables (Long and Freese, 2003).  

Results 

Examination of the frequencies of the dependent variables (see Table 1) reveals that the objective measure of performance (Measure 2) has a lower incidence of above-average performance than is the case for the subjective Measure 1. About a quarter of FOS have increased embeddedness mandates.  Nearly 65 per cent of the FOS are 11 or more years old, and 56 per cent used brownfield (merger/acquisition/joint venture) entry modes. Over 60 per cent of FOS are primarily engaged in sales and distribution activities. 

The large proportion of FOS that have not expanded embeddedness mandates may be connected to the large number of establishments that have already developed appropriate levels of embeddedness due to their age or because they had extensive embeddedness mandates when they were acquired by a MNC. Some FOS may not experience any increases in these mandates because the focus of their activities is on mundane sales and distribution activities, which are not likely to require extensive embeddedness mandates. The results also show that FOS primarily involved in marketing, logistics and distribution and human resources networks, whereas purchasing, research and development and production networks are not as strong (Table 2). Over a quarter of the observed subsidiaries have reported an increase in networks with universities and nearly a half reported an increase in networks with trade associations in the medium term (Table 3). About a third of FOS have reported an increase in the use of the international sources of supply, however, only 15.9 per cent have reported an increase in local sourcing (Table 4).

Table 2: The use of the networks by foreign-owned subsidiaries

	Type of networks
	%

	Marketing
	29.4

	Logistics and distribution
	29.2

	Human resources
	28.4

	Production
	21.5

	Research and Development
	19.9

	Purchasing
	12.0

	Other
	3.6


Note: n=391.

Table 3: The increase in the use of the networks by foreign-owned subsidiaries (1998-2002)

	Increase in the use of networks (1998-2002)
	%

	Trade associations
	46.5

	Universities
	25.1

	Quality clubs
	9.2

	Networks with other businesses
	3.1

	Chambers of commerce
	2.6

	Suppliers
	2.3

	Local government and training organisations
	1.8

	Distribution, logistics and marketing
	1.3

	Other networks
	5.4


Note: n=391.

Table 4: Change in sourcing patterns by foreign-owned subsidiaries (1998-2002)

	Change in sourcing (1998-2002)
	%

	Local sourcing
	

	Increased
	15.9

	Not increased
	84.1

	Other UK regions
	

	Increased
	23.5

	Not increased
	76.5

	Parent company 
	

	Increased
	21.7

	Not increased
	78.3

	The rest of the world
	

	Increased
	30.7

	Not increased
	69.3


Note: n=391.

Change in the use of networks is positive and significant for both performance measures (Measure 1 and 2) at the 1 and 10 per cent level, respectively (Table 5). Thus, the study found some support for H2 that increasing the use of networks is linked with improved subsidiary performance, but most strongly for the subjective performance measure. This study found no support for H1. 

Table 5: Summary results for explanatory variables 

	Explanatory variables


	Performance Measure 1
	Performance Measure 2

	All Subsidiaries

	Increase in host-country sourcing
	0.07

(0.50)
	0.03

(0.19)

	Increase in the use of networks
	0.40

(3.07)***
	0.20

(1.80*)

	Control variables
	
	

	Industrial sector
	0.05

(1.13)
	0.02

(0.67)

	Region
	0.07

(1.25)
	0.07

(1.67)*

	Age
	0.10

(1.30)
	-0.09

(-1.57)

	Size
	0.31

(3.43)***
	0.15

(2.01)**

	Entry mode
	0.02

(0.11)
	-0.06

(-0.55)

	Main activity
	0.07

(0.50)
	-0.17

(-1.44)

	Skilled employees
	-0.06

(-0.62)
	0.14

(1.91)*

	Multi-single establishment
	-0.04

(-0.30)
	0.10

(0.98)

	Technology transfer
	0.11

(0.95)
	0.18

(1.58)

	Pseudo R2
	0.04
	0.04

	Prob > chi2
	0.00
	0.02

	n = 391
	
	


Notes: ***, **, * denotes significance at 1%, 5% and 10%, respectively.  Values of the z-statistics are indicated in parentheses.  The sample size used for calculations is 391.  Table reports results of the full specifications (i.e., of entry models including all control variables).  Estimated models are ordered probit and its heteroscedastic counterpart in case when heteroscedasticity was detected.  Likelihood ratio tests (chi2) of multiple regression coefficients are reported.  Standard errors are calculated using Huber-White estimator robust to the deviations from the normality assumption.  Cut-off parameters from the ordered probit entry model are not reported.      
Discussion
As discussed previously, the relationship between foreign-owned subsidiary embeddedness and performance is complex.  The present empirical evidence from the studies that have attempted to examine the determinants of this relationship from the subsidiary perspective is mixed.  

With regard to the first dimension of subsidiary embeddedness, this study found no evidence that an increase in domestic sourcing leads to an improvement in performance.  This study found no evidence that increased domestic sourcing may have a detrimental effect on subsidiary productivity growth.   The differences in responses between the total sample and sub-samples did not show any statistically significant differences.  These findings are supported by the existing literature, which show that the development of high levels of domestic sourcing by the subsidiaries of MNCs is not likely to encourage a significant improvement in subsidiary performance over time (Crone and Watts, 2003).   There is evidence that subsidiaries of MNCs may develop their backward linkages by transferring knowledge and technologies to host locations (Williams, 2005); however, but they are less likely to source their input locally (Crone and Watts, 2003).  Moreover, empirical studies that examine the extent of domestic sourcing by foreign-owned subsidiaries in the UK found little evidence that such sourcing increases over time.  For instance, Phelps et al. (2003) reported only a slight increase in local sourcing, collaborative linkages as well as little regional variation in the levels of embeddedness of foreign-owned manufacturing subsidiaries in the UK.  Phelps et al. (2003) argue that it is traditional factors, such as labour costs, workforce skills, regional infrastructure and the availability of public incentives, that are more likely to affect the degree of subsidiary embeddedness.  Similarly, Crone and Watts (2003) conclude, firstly that the levels of regional sourcing by subsidiaries of MNCs in the UK remain low due to highly competitive international markets and secondly, that foreign-owned manufacturing subsidiaries’ scope to increase regional sourcing may be small.  In addition, some studies emphasise the importance of international or global sourcing by MNC subsidiaries (Murray et al., 1995;Swamidass and Kotabe, 1993).  Swamidass and Kotabe (1993) argue that international sourcing by MNCs could be linked to decisions to optimise production and distribution operations within the international network.  Murray et al. (1995) conclude that international and internal component sourcing by subsidiaries is positively related to sales growth.  The multiple forms of alternative sourcing opens up possibilities for new opportunities that host sourcing may not provide. Thus a direct, if not causal link can be found between entrepreneurial opportunity realisation through alternative forms of sourcing.

  In terms of the second dimension of subsidiary embeddedness, this study found some support for the association between the increased use of networks and subsidiary productivity growth.  In contrast to the findings by Andersson, Forsgren and Holm (2002b), this study found weak and significant association between an increase in subsidiary sales turnover and the use of networks for manufacturing plants.  In line with the findings by Perez and Sanchez (2002) and Powell et al. (1996), this study reveals that manufacturing plants are most likely to experience an increase in objective productivity growth by developing their networks in host locations.  These findings suggest that subsidiaries that develop networks are likely to have higher levels of productivity compared to those subsidiaries that do not develop these network links.  The findings also suggest that transfers of information and access to novel technologies may be the additional benefits that could be associated with the development of networks.  Nearly 30 per cent of subsidiaries have increased their use of networks, suggesting that significant numbers of subsidiary managers have been able to expand the use of networks despite the lack of clear evidence that such actions are associated with enhanced performance.    

Overall, the analysis of the regression results found some evidence that an increase in subsidiary embeddedness is positively associated with an increase in subsidiary performance.  The results suggest that subsidiaries’ use of networks as a dimension of embeddedness was found to be more strongly associated with performance growth.  However, there was no significant evidence to be found on the hypothesised association between an increase in host-country sourcing and subsidiary performance growth.  

Conclusion 

Increasing embeddedness mandates are not clearly associated with enhanced performance. It is possible that many FOS already possess optimal levels of embeddedness mandates and, therefore, such FOS have reached a stage in their evolution where further increases in these areas are not conducive to enhancing performance. There is, therefore, no natural correlation between embeddedness and entrepreneurship. It is possible that improved performance can be acquired by carefully increasing the types, extent and mix of embeddedness mandates. This study did not investigate the type and extent of mandates, or the mixture of mandates. However, the results of the study suggests that if there are clear performance benefits to be had from granting embeddedness mandates it is likely that these benefits will emerge from a rather complex and contingency based process of granting mandates. Such complexity and contingency-based processes mirror entrepreneurial approaches to new market development and the search for legitimacy in those markets.

Further research is needed to more rigorously assess the relationships between the evolutionary development of mandates, entrepreneurial behaviour and improved performance. It is equally important to probe the importance of different types, levels and mixtures of mandates for embeddedness leading to enhanced performance. A contingency approach to the study of the granting of mandates and improved performance measures is also necessary to help to identify the types of FOS and the conditions in which increasing mandates can improve performance.  Different concepts of performance, using a dynamic research approach, are also needed in order to shed light on the importance of changes in autonomy and embeddedness mandates for the performance of FOS in areas such as profitability, innovation and the acquisition of useful knowledge.      
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