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ABSTRACT

The geographical pattern of capital formation, trade and technological spillovers across countries and regions, are to an increasing extent determined by the strategies chosen by multinational companies. Foreign direct investment (FDI) has become a major force in the global economy over recent decades and considered as an instrument through which economies are being integrated at the level of production into the globalising world economy by bringing package of assets, including capital, technology, managerial capabilities and skills, and access to foreign markets. The paper empirically analyses FDI network by applying social network analysis and reveals major characteristics and consequences of corporate networking on a macro level. The characteristics of FDI network, such as the structure of links, concentration and agglomeration, identification of core and periphery countries in network suggest economic divisions and highlight the weight of FDI as network and/or division instrument.  
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1. Introduction 

International economic relations are growing more complex as firms shift from trade-led initiatives to investment driven strategies. Trade (import and export) linkages no more indicate the competitiveness of the economy and its firms. Firms from developed economies compete in the world market place through foreign affiliate sales instead of exports and they do so with unparalleled success (Quinlan, Chandler, 2001, p. 87). In the past decade both global output and global sales has grown faster than world GDP and world exports (WIR, 2000), traditional measures for analysing the position and development perspectives of particular country. Increased globalisation and integration have changed international production systems and global division of labour, caused diversification of foreign entry modes and increased internationalisation. Understanding the world economic system/relations therefore calls for analysis of a country’s relationships with the rest of the world in a broader perspective, not only those based on trade, but also those based on equity or even non-equity modes. Frequently precisely these relationships lay a foundation stone to economic (and political) dependency, vulnerability to fluctuations and development. 

In spite of traditional analytical focus on trade (or generally on the current account of trade balance) there is an increasing awareness that trade relations have changed and depend more and more on the use of other internationalisation modes. FDI particularly gained in importance and became the fastest growing entry mode. Each country today is largely dependent on inward and outward FDI flows being a channel of technology, skills and knowledge and also an important determinant of trade (in volume and in structure). Beside, FDI brings control, impact and information. With such complex relationship FDI are found to have strong spillover effects on the countries involved; reflected in diffusion of growth and development
 and also their interacting international relations. The formation of investment network influences the (different kind of) divisions.

Internationalisation in general as well as internationalisation through FDI can be explained in terms of relationships and interdependencies, that is networks (Johanson, Mattson, 1988). In the nineties there are several attempts to explain (national and international) markets as a network of relationship (Economides, 1992, 1996). The diving force of investment network is firms’ international business activity which is motivated by various incentives (market seeking, resource seeking, efficiency seeking, strategic assets seeking, see Dunning 1993). Firms may go international to exploit ownership, location and internalisation advantages. They may follow other firms in their national network as a buyer or a seller in the supply chain. FDI network provides firms a wide range of competitive advantages (economic, social, cultural capital). The degree of internationalisation is a function of a firm’s position in other national networks and the relative importance (influence) of these foreign networks to the firm. 

Since FDI becomes an increasingly important and complex international relation among countries, I would like to analyse the identity and features of FDI network by first time application of social network analysis for this purpose. The main goal of analysing FDI network is to investigate the underlying firm-level mechanisms behind foreign direct investment (FDI) location decisions of multinational corporations (MNCs) and see the logic of FDI (MNC) expansion. After shortly discussing the changing structure of international competition and the role of FDI we proceed by empirical evaluation of FDI linkages among countries, by applying social network analysis. The focus will be given on the structure of FDI network of European countries and selected EU newcomers. The aim is to evaluate the position and the importance of selected transition economies within a European investment network and to discuss the relevance and possibilities of their integration into global investment production networks. The position of countries is expected to varies greatly, small and developed economies are expected  to have more central position within FDI network.  

2. Changing role and importance of foreign direct investment

Whereas many of the economic miracles of the 20th century (Germany, France, Japan) were primarily export-led, the falling trade barriers and different circumstances seen since the 1990s establish international production as 'superior' or at least in need of a complementary strategy for enhancing home-country competitiveness. The nature of internationalisation is changing along with the changing international division of labour, occurring primarily within companies. As a result, integrated international production has emerged and generated more complex forms of international economic interdependence than the simple vertical and horizontal integration of the past (Cantwell, Bellak, 2000:120). 

Countries/firms can no longer rely only on export-led growth, in order to keep or even enhance global market shares they increasingly have to undertake international production abroad if they want to narrow the development gap. This is especially true for transition economies that have to do everything much faster in order to compensate for time lost during the socialist era when they were limited to mutual co-operation. The international environment has since changed so much that imitating the export-led growth model alone cannot keep and enhance competitiveness in the global economy. Today, outward investment seems a much more appropriate internationalization mode for catching-up strategies. Linkages between national economies and their international integration in are increasingly influenced by the crossboarder value adding activities within MNEs and within networks established by MNEs (WIR 1993, 113). 

Changing structure of international competition in the last decades caused also different understanding of markets, their structure and organisation.
 More and more markets and firms are treated as a network of relationship. The period after 1980 continues with growing changes in the strategies and organisation of international production. Changes in organisation and functioning leaded to the intensified relationships through value chain and speeded up the internationalisation of firms. Firms replaced arm’s length markets with intercompany co-operation, and the development of long-term relationships between independent companies. The resulting system secure the advantages of both large organisation – economies of scale and scope – and those of small firms, including flexibility and enterpreneurship.

Changing structure of international competition diverted the attention on long term relationships and increased the role and the importance of direct investment. FDI has been considered as an channel through which firms and economies are being integrated at the level of production into the globalising world economy by bringing the pakage of assets, including capital, technology, managerial capabilities and skills, and acces to foreign markets. It also stimulates technological capacity-building for production, innovation and enterpreneurship within domestic economy through catalyzing backward and forward linkages. FDI relationships enhance trade and business ties and often set the basis for closer political relations.
 »FDI linkages are long-term and effective method of linking the countries together economically, socially and politically« (Lall, 1996, p.12-13). The underlying motive for internationalisation (through FDI) is to achieve international integration. 

The growth of corporate networks is further proceeding also with the spread of non equity and collaborative arrangements, that have changed the shape of MNEs' network considerably (Dunning, 1985). The links between parent firms and their foreign affiliates and between foreign affiliates at different stages of the value- added chain and in different locations have become closer and more complex, leading to increasing interdependence between firms and countries (WIR, 1993, 76). This interdependence lead to new changed world organisation of international production, international division of labour and trade. About one-third of total trade  (or half of MNEs' trade) is intra-firm. The direction of trade is directly affected by the location strategies and decisions of  multinational companies.  

Similarly as in the past trade relations were used to analyse world economy and consequently world system
, FDI  as significantly more complex relations could serve for this purpose today. The world system is based on a global division of labour. Countries in the core specialize in capital intensive and high tech production whereas peripheral countries apply themselves to low-valued, labour intensive products or les processed raw materials. Core countries import row materials and less processed product from periphery and turn them into expensive hight tech products which are exported to countries in the core, semiperiphery, and periphery. As a result there is much trade (relations) among core countries, but little between countries in the periphery.
 The core dominates world trade in a double sense: they are more involved in trade than peripheral countries and the value of export from core countries exceed the value of imports since their products have higher value added. Enjoying benefits from trade and specialisation core countries therefore do well economically. 

Similar parallel could be drawn on FDI. Core countries of FDI network have extensive investment relations which brings large exchange of capital including market information, marketing, technological and organizational know-how (human resource exchange). Staying in the periphery on the other hand means missing potential opportunities for knowledge exchange, technological spillovers, access to markets, market information and finance, lagging behind in competitiveness and development. In comparison to firms operating within national boarders only MNEs make faster and better informed decisions about where to locate their different activities in order to optimize their costs and market positions. 

The new production system changed the economics of production and shifted geographical location of the world industry.
 The integration of production has often happened on a regional basis. As stated in evolutionary models of internationalization, geographical proximity was especially important at the initial phases of integration of production systems (since it lies on previous trade ties), but in a number of cases this process was extended and deepened. That trend has been enhanced also by the development of regional arrangements, such as the formation of Single European Market and NAFTA and the gradual emergence of trade block in Asia. The expanded opportunities inherent in such arrangements have led many manufacturing MNEs to organize much of their activity on a regional scale. 

Another factor contributing to regional integration is the emergence of MNEs in newly industrialised and developing countries. Integration takes place through inward and outward internationalisation. Inward FDI, though being instrumental in internationalisation capacity building, represent more defensive approach. Outward FDI on the other hand signify more strategic response to globalisation and instrument of integration. While inward internationalisation proceeded in the past decade, these countries as a rule are more or less in the starting phase of outward internationalization, where geographical proximity strongly influences the investment decision and possibilities of international production.   

Locational patterns of international production differ not only by country but also by industry, and they change over time, partly in response to changing industrial composition of FDI. Geographical concentration is related also to the technological level of activities: the more advanced a technology the higher the level of concentration. Within complex systems of international production the functions transferred to different locations varies greatly. Less industrialised locations are assigned simpler tasks like assembly and packaging, while industrially advanced locations are assigned more skill- and technology intensive functions. 

3. Empirical evaluation of FDI relationships

3.1. Data and methodology

Researching networks in business and economics intensified strongly in the past two decades, especially in the nineties. As international interdependence between firms and within industries increased the importance, the analysis of international trade, international investments, industrial organisation and international business behaviour attempt to describe and explain these interdependencies.  Customer–buyer relationship was given the major focus and markets were described as a network of relationships between firms. The theoretical bases and the level of aggregation of such analysis were and still are naturally quite varied (Johanson, Mattsson, 1988).
 

The prevailing study method for analysing networks is qualitative research is based on case studies. Most frequently data are collected by observation or by interviews which allow insight into micro/firm-level aspects of industry network. The other important approach, rapidly developed in the nineties use quantitative research such as structural analysis, i.e. social network analysis.
 Social network analysis developed from sociometric structural analysis and graph theory (Scott, 2000, p. 7-16).  While the data necessary in the qualitative research are mainly collected with interviews and secondary sources, quantitative research faces more data problems, since consistent and large scale relational data are usually more difficult to obtain.
  

The aim of the paper is to analyse industrial network on the basis of aggregate/macro data of foreign direct investment (FDI) by using social network analysis. Country is used as a unit (vertices) of analysis and direct investment as a relationship (arc) between countries. Countries with interacting foreign direct investments relations constitute FDI network. Although FDI form an inter-corporate (not an inter-state) network - holders of investment relationship are primarily the firms involved - this observation will due to data unavailability take place on the national/country level and not on the firm level.

As discussed in previous sessions FDI is taken as a complex and long-term relationship, which have strong spillover effects also on economies involved. As several studies of FDI effects show (Blomström M., Kokko A., 1994, 1997, Lall S., 1996, Saggi, 2002), countries owe their wealth and development and growth possibilities to their FDI activities and their position in industrial networks of the global economy. This position is not defined by politics only, but above all by economic and business ties. National firms, especially indigenous multinational firms are important creators of country’s integration and position in a global economy. Although several studies and their authors (Ohmae, 1990, Reich, 1990, 1992) argued that recently multinational companies have been in the process of being denationalised, companies when transformed from national to international producers, and then to global enterprises, not become “nationless” (Jones, 1996, 219-233). Frequently multinational companies’ investments are included as an object of state economic strategy. Such assumption allow as to use aggregate FDI data as a network instrument and an approximate of network integration. 

Researching FDI in general still faces serious problems with data deficiency. Not even OECD countries have completely uniform data collection system. The geographical breakdown of outward FDI could be available on the basis of flows (inward and outward) or stocks. Most of developed countries have established system of data reporting and therefore provide both, plus several data on foreign affiliates. Less developed or newly emerging countries on the other hand due to the starting phase of the phenomena itself and consequently also the beginning of data reporting face many difficulties and lack several information, including the geographical breakdowns. Nevertheless, methodology of collecting and presenting the FDI data has improved substantially in the recent years (but has not yet been fully implemented).
 

For the purpose of our analysis the database was created on the basis of OECD data on outward investment positions in 1997.
  Geographical breakdown of outward FDI stocks in 1997 were used as a relation. Stocks data were taken due to smaller volatility during the years comparing to FDI flows which are a subject of large year-to year fluctuations.
 The year 1997 was not selected on a special representativity, but origin from the aim to analyse the latest possible year with still relatively good availability. The relation - outward FDI stock position - is reflexive and asymmetric
, which results in directed network. The relations are valued (outward FDI positions in USD millions), though lower amounts are frequently not recorded. Formal description of a network is as follows:

R= (outward investment position in 1997ij(nxn

As we used OECD database (the only available), there is an enormous difference in data reporting. While OECD members have relatively good availability of outward FDI stocks breakdown (though geographical breakdown is sometimes available ob the basis of flows only), non-OECD countries are much worse represented in reporting outward positions. The database used therefore has many deficiencies that resulted in limitations of the study. The database is not complete, missing data are especially frequent for non-OECD members (due to non-recorded or very low values). Countries for which no relational data has been found are not included in the database (according to current database they are not included in FDI network). Country studies
 and the central banks’ data were also used to improve the interpretation and overcome limitations due to data difficulties. Since our major motive was to analyse European countries and transition economies in particular, data gathering was focused on this countries, while less developed countries from of continents are recorded more in inward perspective (as a receivers of outward FDI) and not in outward perspective. Further research should use the improved database, complemented with central banks’ data. 

3.2. Characteristics of FDI network

Major characteristics of any network are size, structure, density and centrality. Results of Social Network analysis are presented in table 1 and figure 1. The analysed FDI network consists of 59 countries (units/vertices).
 The rest of countries are not included in FDI network, many of them (as described above) due to missing data (de facto they are part of network). The number of relations (directed arcs) is 632. The network density, defined as share of actual number relationships (links) among units in maximum possible number of relationships,
 is 0.1817. This speaks about relatively sparse network. Though the actual density of FDI network (according to the known case studies and business press) is higher, there are still many countries which are not included in FDI network. Figure 1 presents FDI network based on outward positions without considering the values of lines (figure considering values of lines is very unclear, but even more stress the centrality of the FDI network, see Figure A1 in appendix). 

Figure 1: FDI network 
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Source: Own review, Pajek application, OECD data on FDI outward positions in 1997 used. 

Empirical findings also confirmed the increased density of FDI network for almost 3 percentage points in the period of three years
. Partially the increase of network density is a result of improved data coverage, while the major impact is the result of the increased FDI activity of existing as well as the emergence of multinational companies. Especially important is the contribution from newly industrialised and developing economies in the nineties. Comparing the world maps for inward and outward FDI in 2000 with those in 1985 showed that the number of countries receiving or/and investing sizable amounts of FDI (USD 10 billion or more) increased significantly (in terms of inward stocks from 17 to 51, in terms of outward from 10 to 33. Among them, especially the number of developing countries rose form 7 in 1985 to 24 in 2000 in terms of inward FDI stocks and from zero to 12 in terms of outward stocks (WIR, 2001, 47-56).   

In spite of the increase in density of FDI network, the concentration remained high. While international production has spread more widely than ever before, the share of the largest investor or recipient counties stayed quite constant over the past 15 years. The share of the largest ten host and home countries has risen from 70 to 73 per cent for inward flows over 1985-2000, and remained 83-85 per cent in the case of outward flows. Outward FDI is more concentrated in every level – for flows as well as stocks - than inward FDI (WIR, 2001),
 which was also confirmed by our analysis (see table 1, output degree centrality exceeds input degree centrality). 

Table 1: The characteristics of the FDI network

	Directed Network 
	

	Number of vertices
	59

	Number of arcs 
	632, 1 loop

	Network density (loops allowed)
	0.181557

	Network Input Degree Centralization Index
	0.34422

	Network Output Degree Centralization Index
	0.79038

	Betweenness centrality - Network Betweenness Centralization
	0.18921

	Diameter (the longest shortest path in network)
	4   (Mexico to Croatia)

	Output  core partition
	The lowest value: 0

The highest value: 8

	Input  core partition 
	The lowest value: 1

The highest value: 10


Source: Own calculations, Pajek application, OECD data on outward positions in 1997 used.

One of the most important uses of network analysis is identification of  ‘most central units’ in a network. Measures of centrality and prestige can be defined for each unit (unit centrality) or for the whole network (network centralisation). For directed networks the term prestige is used for unit centrality measures (Ferligoj, 2001), for outgoing arcs it signifies a measure of influence, while for incoming arcs a measure of support.
  Among unit centrality measures we can choose among degree centrality (number of links to other units), closeness and betweenness centrality (Wasserman, Faust, 1994, 169-219).    

The network degree centralisation measures showed rather highly centralised network. Output degree centrality amounts to 79 per cent, and much exceeds input degree centrality (34 per cent). The network is more central, the greater is variability of unit degree centrality, i.e. the more the countries differ in influence or support. Unit degree centrality varies substantially among countries/units (see Table A1 in appendix), from 0 to 55 for output degree, and form 1 to 18 for inward degree. Normalised output degree
 range from 0 to 0,94 (United States - the most central unit) for the studied sample, while normalised input degree from 0.017 to 0.517 (Germany - the most central unit). As regards maximum normalised degree, output degree exceeds input degree. Inward and outward degree centrality on average correlates positively; the higher the indegree centrality, the higher the outdegree centrality. The value of correlation coefficient is 0.56 and statistically significant. Countries that are hosting investments from more countries also invest in more countries. In other words counties with higher FDI support usually have larger FDI influence. Top FDI receivers are also top direct investors (United States, United Kingdom, Canada, France, Germany, Netherlands, Japan). Degree centrality also correlates with development level. Top investors and receivers (in terms of stocks, but less so in terms of flows due to greater fluctuations) are as a rule the most developed and wealthy economies. Countries with many relations (high indegree and outdegree centrality) are positioned in the centre, and as a core countries enjoy the FDI spillover effects. Majority of FDI flows takes place among developed countries (see also Table A2 in appendix), positioned in a network core.   

This reflects the relevance of evolutionary models, such as investment development path (Dunning, 1993) and Scandinavian sequential internationalisation pattern (Welsh, Luostarinnen, 1988), which predict that the increase in outward FDI will only follow after the rise of inward FDI. The net outward position (outward FDI stocks minus inward FDI stocks) increases - from negative value to positive value - with the development level.

Figure 2 illustrates another measure of centrality; the betweens centrality of particular countries (see also table A1 in appendix). According to this measure a unit is central, if it lies on several shortest paths among other pairs of units.
 Such units are important in the network, since they have control over the flow (of information, capital, knowledge,…). The size of vertices increases proportionally with the centrality betweens of particular countries. The highest betweenness centrality was found for Germany, United States, United Kingdom, New Zealand, relatively high betweens was also found for some transition countries such as Poland and Slovenia. These countries are most possible destinations for indirect investors, i.e. outward investments by foreign subsidiaries. Business praxis indeed confirmed some of these countries as a springboard to other location (form example United Kingdom for entering the European countries, New Zealand for other Asian countries, Hong Kong as a springboard for investing in China, Germany and Austria for investing in CEECs, and recently also Slovenia for the former Yugoslav countries). Network Betweenness Centralization is 18.9 per cent, relatively lower than other centralisation measures. Countries most frequently invest directly and not through other countries. There are not many destinations with particular advantages for indirect investors. 

Figure 2: The centrality betweenness of FDI network
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Source: Pajek application, OECD data on outward positions in 1997 used.

Within the network also some cores were identified. The subset of countries (units/vertices) is called k-core if every country from the subset is connected to at least k countries (units/vertices) from the same subset. Within the analysed network 8 output cores were found (see table A3 in appendix). The largest was 8-core (the lowest 0-core), and the 13 countries included in the highest core have widely dispersed international network.
 Except for Slovenia and Czech Republic, countries from this group are developed countries. Small European developed countries were mostly classified in cores of higher value, which confirms the thesis that small countries are more internationalised and integrated in the industrial networks. Countries in the highest cores also have the longest history of investing abroad. Almost 50 per cent of the countries were classified in the three lowest cores (0-2), which confirm strong network concentration on the one hand and by observing particular cores also partial geographical concentration. 

In output cores the highest was 10-core (the lowest 1-core). Contrary to above, majority of the countries were classified in the highest cores; as much as 75 per cent in the highest three cores (8-,9-, and 10-core) and only about 15 per cent in the lowest three cores. Again, these speaks in favour of the previous finding and suggestions from evolutionary theories that outward investment is hold by less countries than inward FDI, and that integration in industrial network develops gradually.     

Empirical findings suggest the existence of core and periphery relationship in the FDI network.   The countries, which have the most relations (with the highest indegrees and outdegrees) and are the most integrated into FDI network, are in the central position. The central position of the state in the network correlates with the development level.  Many countries, in particular poorer and least developed ones, are increasingly marginal to FDI network and the dynamics of international production, which raises important policy challenges for them.

4. The position and challenges of selected European transition economies in FDI network

Due to the limited international economic cooperation in the socialist period transition economies lag behind in internationalisation process and also regional integration. Confronted by the increased need for internationalization in a globalized world economy, the lack of relevant experience
 makes such internationalization under the pressure of time a significant challenge. To cope with international competition and to benefit from globalization, transition economies have to internationalize themselves in a much shorter period. This shortness of time prevents firms from CEECs benefiting gradually from the cumulative learning process of sequential internationalization (from inward internationalisation and less advanced entry modes) like their predecessors in developed countries once did. They have to do it in a much shorter time to keep pace. Since a lack of outward internationalization could undermine a successful transition to a market economy, this issue has especially high relevance for transition economies. The national (local) specific networks will not be able to integrate in the global (regional) production networks without development of FDI interrelationship, which connect three sources of governance – markets, government and firms. 

In spite of growth in inward FDI in some transition economies in the early nineties, their share in total world FDI is still modest. The stimulus to outward FDI is relatively weak. Outward FDI is recent phenomenon, since the real emergence of multinational companies from most of transition economies started only in the nineties. In 2000 Central and Eastern Europe hosted about 3 per cent of world inward FDI stock and provided scarcely 0.3 percent of outward FDI stocks (WIR 2001). In spite of rapid changes in international environment that acted as a pull factors and transition process that acted as push factor the internationalisation pattern of transition economies has not changed significantly, but follows traditional sequential/gradual internationalisation in terms if entry modes, functional orientation and also geographical spreading (Jaklič, Svetličič, 2003).

Entry through foreign direct investment normally follows exports which is the most widely used outward internationalisation mode. As regards functional orientation firms from transition economies most frequently transfer sales and marketing function, majority of foreign affiliates are sales functions. The neighbouring countries and the most important trade partners have often the role of being first host for their FDI. The value of outward FDI stocks is mostly strongly concentrated in neighbouring countries or countries with strong historical, cultural or economic ties (preferential countries). Such patterns were found in Slovenia (where 65 per cent of outward FDI stock is located in the region of the former Yugoslavia), in Czech Republic (large share in Slovakia), Estonia (which is strong in Latvia and Lithuania, especially in banking sector), Hungary (where due to national minority preferential country is Romania). Though the internationalisation process develops faster, the pattern remained gradual.
 The internationalisation efforts of Central and Eastern European firms are recent and focus heavily on European continent.

Recent positions of transition economies could be attributed to ‘network failure, including the unresponsiveness of the old pre-transition style networks and often inherited pattern
 and the challenge of the new more flexible network structure in the West (Tunzelmann, Yoruk, 2002).  Not all transition economies have the same position in FDI network. Industrial networks that are emerging across wider Europe are highly uneven not only in terms of their industry scope but especially in terms of their country presence. Country determinants that explain the uneven process of integration in industrial networks are not only historical experience, but first of all the degree of openness and the level of inward and outward internationalisation. 

Some of the countries of Central and Eastern Europe have become an important global production location in certain sectors (car industry, electronics, food industry). As the country with the largest inward FDI Hungarian subsidiaries are closely integrated and in highly dependent position within global networks (Hamar, 2002). Significant is also the increase of outward FDI, othen stimulates by foreign affiliates. Relatively good is also the integration of Slovenian firms (Rojec, Jaklič, 2002, Jaklič Svetličič, 2002). Polish FDI integration is on the other hand very low (Rossati, 2002, Wasowicz, Gorzinsky, Woodward, 2002) in spite of large inward FDI, since large domestic market does not stimulate going international.

The network analysis showed that most of transition countries lies on the periphery or semi-periphery. However the data deficiency limits the real insight into industrial network integration and might underestimate these activities. The most centrally positioned are Poland, Hungary, Czech Republic, Slovenia, which are first round EU enlargement candidates. These countries seem the most integrated in European industrial networks. Baltic counties are included as a group in network analysis, and therefore they are the only one which have a loop. As found in other transition economies, the most frequently Baltic countries directly invest in other Baltic countries.  

Transition economies have not yet fully exploited their potential to grow and integrate on the basis of FDI, especially not outward FDI. In order to integrate into international production system and to reduce the development gap transition economies should come closer to the network core. Potentially efficient strategy for overcoming the network lag/deficit is to exercise the advanced modes of international business. Outward FDI seems especially important instrument for network integration. 

So far the most successful strategy for integration into global economy is becoming the supplier of a global company. The most global Slovenian firms have succeeded by this strategy (for example Prevent or Kolektor, see Jaklič, Svetličič 2003). Such strategy and presence in industrial networks brings firms technological, process, product and functional upgrading. 

As the network density is expected to increase transition economies should also further stimulate inward  FDI, since many countries of Central and Eastern Europe have advantages to become a springboard for indirect investors.  Foreign affiliates would use local knowledge, business and historical ties to establish efficient business relationships. However the foreign affiliates outward FDI alone can not assure the central position, more outward investment activities of indigenous firms are needed to be effectively included in the emerging industrial architecture of the wider Europe. 

5. Conclusions

With the increasing globalisation there is a rising attempt to measure and analyse the relations between countries and firms and not only attributes of firms and markets. Markets and firms have been engraved in dynamic industrial production networks. FDI is one of important instruments for network integration, since economies are being integrated at the level of production into the globalised world economy by transferring capital, technology, managerial capabilities and skills, and access to foreign markets. Outward FDI has demonstrated as one of the most efficient instruments for incorporating into industrial networks, compensating the existing lag in knowledge and technology and consequently for catching up the development gap and integrating in the global economy.  

Though quantifying network and relationships within social network analysis has developed sufficiently in the last decades, the methodology has not been applied yet on the issue of MNEs and FDI. The first attempt showed that outward FDI is concentrated and FDI network (based on outward positions) strongly centralised. In spite of that, the network density is relatively low, which confirmed that still many countries are not included in international production. Gradually the network density increases, since FDI links increase, and more and more countries integrate though the level of integration differ substantialy. FDI network illustrates core and periphery relationships. Countries, the most integrated into FDI network - with the highest indegrees and outdegrees – are in the center position, which correlates also with the development level. Majority of links is established among developed countries. Within FDI network often some regional cluster emerges, and FDI links go hierarhical. EU countries invest in more developed transition economies, while those invest in other les developed transition economies. For several transition economies therefore quite high betweenness centrality coefficient was found. Inward and outward FDI linkages are correlated. Inward FDI linkages are less centralised than outward linkages, they increase network density by stimulating outward FDI.

Further research by applying social network analysis should be done on improved database, exploring not only static characteristics of FDI networks but also the dynamics of network creation. Complementarity and divergences with trade relations should also be examined.

The policy conclusions derived from these findings are that transition economies should create new investment promotion strategies. Investment promotion increasingly needs to improve especially for stimulating outward FDI. Recent activity was more a result of bottom firms-driven initiative than country or national driven strategy. If they are about to establish themselves a prominent players of their own with international production networks, firms should increase outward internationalisation in advanced modes with the support of institutional environment. One of possible strategies is also to exploit the potential central position and be a springboard for other location.

Without their outward FDI, if possibly by indigenous firms, transition economies will not be able to integrate into global economy, but not even to regional integration. In this regard outward FDI are also of greater importance than inward FDI, since they can bring the countries closer to the core. Lack of outward FDI on the other hand means permanent disadvantageous positioning in the global industrial production networks, steady staying in periphery and consequently slower economic growth and development. 
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Appendix

Table A1: Countries included in FDI network, measures of their position in the network

	Country 
	input degree
	output degree
	betweenness centrality
	normalised input degree partition
	normalised input degree partition

	Australia
	13
	20
	0,00
	0,22
	0,34

	Austria
	13
	42
	0,01
	0,22
	0,72

	Belgium-Luxembourg
	18
	8
	0,00
	0,31
	0,14

	Canada
	15
	34
	0,01
	0,26
	0,59

	Czech Republic
	11
	28
	0,01
	0,19
	0,48

	Denmark
	13
	4
	0,00
	0,22
	0,07

	Finland
	9
	34
	0,00
	0,16
	0,59

	France 
	19
	49
	0,04
	0,33
	0,84

	Germany
	30
	51
	0,20
	0,52
	0,88

	Greece
	9
	3
	0,00
	0,16
	0,05

	Hungary
	21
	3
	0,02
	0,36
	0,05

	Iceland
	3
	16
	0,00
	0,05
	0,28

	Ireland 
	12
	1
	0,00
	0,21
	0,02

	Italy
	14
	13
	0,00
	0,24
	0,22

	Japan
	14
	4
	0,00
	0,24
	0,07

	Korea
	10
	2
	0,00
	0,17
	0,03

	Mexico
	11
	1
	0,00
	0,19
	0,02

	Netherlands
	16
	48
	0,02
	0,28
	0,83

	New Zealand 
	14
	13
	0,03
	0,24
	0,22

	Norway
	11
	2
	0,00
	0,19
	0,03

	Poland
	27
	13
	0,05
	0,47
	0,22

	Portugal
	10
	22
	0,00
	0,17
	0,38

	Spain
	14
	3
	0,00
	0,24
	0,05

	Sweden
	12
	22
	0,00
	0,21
	0,38

	Switzerland
	14
	42
	0,01
	0,24
	0,72

	Turkey
	8
	3
	0,00
	0,14
	0,05

	United Kingdom
	17
	48
	0,03
	0,29
	0,83

	United States
	18
	55
	0,09
	0,31
	0,95

	Baltic Countries
	9
	4
	0,00
	0,16
	0,07

	Bulgaria
	7
	2
	0,00
	0,12
	0,03

	Romania
	8
	3
	0,00
	0,14
	0,05

	Russia
	12
	10
	0,01
	0,21
	0,17

	Slovakia
	7
	3
	0,00
	0,12
	0,05

	Slovenia
	19
	18
	0,06
	0,33
	0,31

	Croatia
	1
	1
	0,00
	0,02
	0,02

	Ukraine
	8
	3
	0,00
	0,14
	0,05

	Egypt
	6
	0
	0,00
	0,10
	0,00

	Libya
	1
	0
	0,00
	0,02
	0,00

	Morocco
	7
	0
	0,00
	0,12
	0,00

	Brazil
	12
	0
	0,00
	0,21
	0,00

	Chile
	12
	0
	0,00
	0,21
	0,00

	Colombia
	8
	0
	0,00
	0,14
	0,00

	Costa Rica
	3
	0
	0,00
	0,05
	0,00

	Netherlands Antilles
	2
	0
	0,00
	0,03
	0,00

	Panama
	3
	0
	0,00
	0,05
	0,00

	Venezuela
	9
	0
	0,00
	0,16
	0,00

	Saudi Arabia
	1
	0
	0,00
	0,02
	0,00

	United Arab Emirates
	2
	0
	0,00
	0,03
	0,00

	Iran
	1
	0
	0,00
	0,02
	0,00

	Israel
	7
	0
	0,00
	0,12
	0,00

	China
	14
	0
	0,00
	0,24
	0,00

	Chinese Taipei
	8
	1
	0,00
	0,14
	0,02

	Hong Kong
	11
	1
	0,00
	0,19
	0,02

	India
	9
	0
	0,00
	0,16
	0,00

	Indonesia
	9
	0
	0,00
	0,16
	0,00

	Malaysia
	11
	0
	0,00
	0,19
	0,00

	Philippines
	8
	0
	0,00
	0,14
	0,00

	Singapore
	12
	2
	0,00
	0,21
	0,03

	Thailand
	9
	0
	0,00
	0,16
	0,00


Source: Own calculations, Pajek application used, 1997 OECD data base.

Table A2: The highest 30 values of outward FDI positions in million USD

	    Rank         Line                   Value           Line-Id

	       1         28.27                153108            United_States.United_Kingdom

	       2         27.28                104883            United_Kingdom.United_States

	       3         28.4                    96031            United_States.Canada

	       4         27.18                  80869            United_Kingdom.Netherlands

	       5          4.28                   71943            Canada.United_States

	       6         28.18                  64361            United_States.Netherlands

	       7          9.28                   63717            Germany.United_States

	       8         18.28                  55108            Netherlands.United_States

	       9          8.28                    46290           France .United_States

	      10         25.28                  39343           Switzerland.United_States

	      11         28.9                    38490           United_States.Germany

	      12         28.8                    35800          United_States.France 

	      13         28.40                  35091          United_States.Brazil

	      14         28.15                  33725          United_States.Japan

	      15         28.25                  31420         United_States.Switzerland

	      16          9.3                     30493         Germany.Belg_Luxem

	      17         28.1                    29910         United_States.Australia

	      18          9.27                   28357         Germany.United_Kingdom

	      19         28.3                    27539          United_States.Belg_Luxem

	      20         18.3                    26406          Netherlands.Belg_Luxem

	      21         28.17                   24181         United_States.Mexico

	      22         14.18                   23426         Italy.Netherlands

	      23         28.45                   21056         United_States.Panama

	      24          9.18                    20834         Germany.Netherlands

	      25         18.27                   20508           Netherlands.United_Kingdom

	      26          8.27                    20464          France .United_Kingdom

	      27          8.18                    20336          France .Netherlands

	      28         25.27                   19536          Switzerland.United_Kingdom

	      29         27.8                      19308         United_Kingdom.France 

	      30         28.53                    19267          United_States.Hong_Kong


Source: Own calculations, Pajek application used, 1997 OECD data base.

Table A3:  Output cores: frequency distribution of cluster numbers

 Cluster      Freq     Freq%   
    umFreq  CumFreq% Representative

 ---------------------------------------------------------------

       0        20  

33.89       
20   
33.89
 Egypt

       1         6   

10.17        
26   
44.06
 Ireland 

       2         3    
5.08        
29   
49.15
 Norway

       3         9   

15.25       
38   
64.40
 Denmark

       4         1    
1.69     
39   
66.10
 Japan

       6         2    
3.39        
41   
69.49
 Belgium Luxembourg

       7         5    
8.47       
46   
77.96
 Australia

       8        13   
22.03        
59  
100
Austria, Finland, Italy, USA, UK, 








Switzerland, Sweden, Czech Rep., Canada, 







Germany, Netherlands, France, Slovenia

 ---------------------------------------------------------------

    Sum      59   
100

Table A4:  Input cores: frequency distribution of cluster numbers

Cluster      Freq     
Freq%   CumFreq  CumFreq% 
Representative

 ---------------------------------------------------------------

       1         4    
6.78        4   

 6.78 

Croatia

       2         2    
3.38        6   

10.16 

Netherlands Antilles

       3         3    
5.08        9   

15.25 

Iceland

       6         1   
 
1.69        10   

16.94  

Egypt

       7         4    
6.77        14   

23.72  

Bulgaria

       8         7   

11.86      21   

35.59  

Turkey

       9        15   
25.42      36   

61.01  

Czech Republic

      10       23   
38.98      59  

100

Australia

 ---------------------------------------------------------------

    Sum      59  

100

Figure A1: FDI network (values considered)
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Source: Own calculations, Pajek application used, 1997 OECD data base.
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� For inward FDI spillover effects see Hunya 2000, Rojec, 2000, Djankov, Hoekman, 1998 Elteto, 1998, Kamninski, Bartolomiej, Riboud, Michelle, 2000. The effect of outward FDI on home country are described by Blomstroom, Kokko, 1997, 1994. An exhaustive survey of the international technology transfer was 


� Very important change was a result of organisational innovations. Mass production was substituted by ‘flexible’, ‘post-Fordist’ or ‘lean’ production. Manufacturing standardised products in very high volumes using unskilled or semi-skilled workers with expensive single-purpose machines was replaced by lean producers that employed teams of multi-skilled workers trained to operate several different machines to manufacture products in enormous variety at a lower costs than mass production (Jones, 1996, p 137-140). ‘Just in time system’ changed the relationship    between manufacturers and their suppliers by making them closer, functionally tiered and including more consultation. Firms operate in networks of relationships with flexible boundaries. 


� Industries that first introduced such system were automobile production, electronics and chemicals.


� Frequently the strengthened business relationship in the form of increased trade and especially foreign direct investment stimulated various institutional agreements, such free trade agreements, bilateral investment treaties, double taxation treaties, etc. or even helped establishing diplomatic relations.  


In this regard Slovenia is case in point in the region of South and Eastern Europe. After gaining the minimal necessary level of stability the countries of the former SFRY received larger investment outflows from Slovenia and intensified also trade relationships and political relations (see Jaklič, Svetličič, 2003). 


� In 1974, Immanuel Wallerstein introduced the concept of a capitalist world system (which came into existence in the sixteenth century) characterised by a world economy which is stratified into core, a semiperiphery and a periphery countries. Wealth or poverty of countries depends on their position in the world economy. World system role refers to the structure of a country’s relations with the rest of the world and to the international division of labour, whereas dependency refers to the extent of a country’s reliance on the world system, its vulnerability to fluctuations in the world system, and the extent of foreign control (Van Rossem, 1996, p. 508-509).  


� See the analysis of trade relations in Van Rossem, 1996, and in De Nooy W., Mrvar A., Batagelj V., forthcoming.


� In 1960 the USA accounted for over 50 per cent of production, while thirty years latter less than 20 per cent.


� Two streams of analysing networks can be identified in international business first one based more on behavioristic approach – concentrating more on personal and business relations  - and second on industrial systems of value chains  - concentrationg more on efficiency and transaction costs. The level of aggregation varies from micro- firm level to industrial and national level.


� See more about Social Network Analysis in Wasserman, S. in Faust, K. (1994), Scott, 2000, Degenne, A. Forse, M., 1999.


� The dominant is statistical collection of atributive data and variable analysis. Collection of relational data requires special questionnaire techniques.  


� See the description of FDI data collection and availability in Jaklič et al., 2001. 


� Beyond 20/20 database.


� Unfortunately not all countries have geographical breakdown on the basis of outward FDI stocks on disposal. In such case data are taken by cumulating the year to year total of outflows. 


� Reflexive means: if country A has a relation with country B, also country B has a relation with country A. Asymmetric means that outward FDI position of country A in country B is not equal to inward FDI position of country  B from country A. Due to data collection problems and differences in evaluation of assets  the total world outward FDI positions is not equal to total inward FDI positions (similarly as world exports value is not equal to world imports value).


� Selected country studies were available within Phare ACE projects no. P97-8073-R “Outward  internationalisation facilitating transformation and EU accession; The Case of Czech Republic, Hungary and Slovenia” and P98-1162-R “EU-integration-driven investment networking: Outward foreign direct investment of candidate countries”. See Bohata, 2001, Ozslay, 2001, Verblaine, 2002, Zemplinerova, 2002, Jaklič, 2001, Jaklič 2002, Jaklič, Svetličič, 2001, Éltetõ, A., Antaloszy, K., 2002. 


� See the list of countries included in table A1 in appendix. 


� The value of network density (D) range form 0 to 1 (D= m/n2 , m – actual links, n - number of vertices/units).


� Annual changes of network density were preliminary analysed by SIENA application (developed by Schneiders).Changes from the year 1994 to 1997 were tested. Special thanks goes to Marko Pahor, University of Ljubljana, Faculty of Economics.  


� Concentration also characterises the number of firms that are important players; even though there are over 60,000 transnational corporations, only a handful of them accounted, in the major host countries, for the bulk of outward FDI. 


� A country has high influence, if it invests in several other counties and has high support, when it hosts investments from several other countries.  


� Measured in interval from 0 to 1.


� See empirical tests in Dunning, Narula, 1996, Buckley, Castro, 1998, Bellak, 2001, Svetličič, Bellak, 2002.


� Supposing that communication in a network always passes through shortest available paths, betweenness centrality of unit/country x is the sum of probabilities across all possible pairs of vertices, that the shortest path beteen y and z will pass through unit x.


� This could be measured also by the network spread index (see WIR 1998).


� Experiences of operating abroad accumulated in socialist times are hardly applicable due to the different rationale of the then investing state monopolies, although they did have to adapt to local conditions. Secondly, managers or those involved in such operations of old state monopolies may no longer be managing the related privatised companies.  


� Also the list of top 25 multinationals from Central and Eastern Europe is for example quite stable since it has started (Russian companies were included in 2001, and 5 newcomers) in spite of constantly improving statistical coverage.


� On average not dynamic industrial networks with low transfer of technology and know-how. 
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