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Abstract:

The technological strategies of Multinational Enterprises (MNEs) have focused numerous theoretical and empirical essays in the last decades. In fact, the increasing internationalisation trend of capital assets and technology have arisen an interesting debate in the economic and business literature, with notable implications for the policy arena, also in the European Union context. In this paper, past evidence and new insights are sketched out. The aim is to contribute to point out what are the main lessons learnt from a perspective based on the relationship between MNEs and national systems of innovation.
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I. Introduction

The overall aim of this article is to revise the state of the art and the new insights regarding the role of Multinational Enterprises (MNEs) in the international generation and exploitation of technological knowledge, and their implications for national systems of innovation. Due to the high dependence on rapid technological change for firms and countries, the increasing role of services in industrialised economies and the globalisation trend of economic activity, the relationship between internationalisation and innovation proves to be fundamental for many research fields in a learning economy framework. Particularly, some main issues are the interplay between economic agents and institutions, the changing strategies of internationalised companies, R&D alliances, mergers and acquisitions, the role played by basic research, as well as the scientific and technological features of locations once knowledge flows are assumed to be based on geographical proximity.

Thus, some theoretical and empirical works have contributed to a better understanding of how MNEs interact with the different elements of the national systems of innovation, being the overall objective a more precise assessment of the impact these agents generate
. The obtained findings enable us to point out a set of implications for both, analytical aims and the new aspects and actions affecting both the European and national level of policies. Although historically European integration has neglected it as a common field, the strength of MNEs in the European countries may lead to wonder about the importance of including this subject on the policy agenda. Certainly, the new reality in the EU, with the accession of new members, opens up a more complex and uncertain scenario in this particular. 

The economic literature has devoted an increasing interest to the role of multinational enterprises in the economy internationalisation phenomenon, mostly in the second half of the XX century. Although other perspectives have previously focused the issue, the eclectic theory seems to be the more consolidated framework understanding the strategies and consequences of FDI, the role played by MNE and serving as the main conceptual basis for the empirical analysis (Dunning, 1973, 1988). In the most updated trend, a combination of internationalisation with studies on innovation, comes to highlight the importance of the relationship between the MNEs and the national systems of innovation. In this sense, a dynamic version of the eclectic theory (Dunning & Narula, 1996) have contributed to accept as remarkable that country and industry specificity matters and enrich our understanding of the phenomena. 

On the effects that MNEs have on the local host economies, some pioneering contributions can be found in Hymer writings. A first positive assessment dominated there once foreign direct investment was conceived as the alternative to production licensing, assuming the existence of a patented invention and the role played by product diversification strategies. At this glance, MNEs were positive for a broader integration of the world economy. Further, the predominance of the oligopoly’s features and the trend to financial concentration made derived to qualify these companies as a problematic issue and to recall for the establishment of international control mechanisms (Hymer, 1970; 1971; 1972). In the more orthodox tradition, Mundell shows that, based on the different allowances and abundance of production factors, those countries with a relative low abundance of capital might became potential receptors of it. This proposal begins from the two extreme situations in international economics, and suggesting the relaxation of the classical assumption of free international trade with no mobility of production factors. Then, the imposition of increasing barriers to goods trade would serve as stimulus to the international movement of capital (Mundell, 1957). 

Nonetheless, the notable concentration of capital flows among the countries with abundance of this factor precisely neglects its validity as a general explanatory framework. This fact makes some distance from the pure neoclassical framework, giving some room for the explanations which emphasise some of the oligopoly advantages. Among others, marketing and technology skills have a dynamic and cumulative effect in the expansion of multinational corporations (Lall & Streten, 1977). Moreover, the importance of market imperfections favoured the emergence of other interesting contributions, such as those based on transaction costs in the internalisation approach (Buckley & Casson, 1985) those based on the product life cycle theory, by Vernon (Vernon, 1966), as well as those more focused in financial and monetary aspects, such as Aliber works (Aliber, 1970, 1993). Indeed, it may be summarised that market imperfections are both transactional and structural in nature. Among the latter, those based on the economic of innovation are found (Archibugi & Michie, 1998 for a detailed review), gaining a notable relevance in the last decades due to the increasing role of the international technological strategies of MNEs. 

Although the others mentioned approach have provided interesting insights, the eclectic theory proposed by Dunning has gone imposing itself as the dominant framework, serving as the main guide for the empirical works done in this field. It is based on a combination of perspectives which also takes into account market imperfections, with a solid explanatory power although static in nature. It postulates that the action of MNEs can be explained according to the existence of different advantages: ownership, localisation and internalisation, what made its OLI paradigm denomination (Dunning -ibid-). Technology aspects deal with the first kind of advantages, since these may obey to both the changing organisational character of a company operating abroad, as well as the indicator of the learning process of affiliates in the foreign location. Then, when technology is considered as a key factor in the explanation, the most outstanding approach are focused, on the one hand, on the strategies followed by MNEs to organise how their international generation and upgrading of technological knowledge take place. On the other hand, it has also been very interesting the contributions focused on the technological effects of foreign investment in particular locations, which requires taking into account the institutional set-ups of these and whether the assets-seeking strategy prevails in the location decision. 

One of the key contributions in the latter was done by Cantwell in the analysis of US investments in Europe, considering both the behaviour of the market shares and the technological opportunities, discriminating them by industries (Cantwell, 1989). Industrial differences were found in this analysis of MNEs operating in foreign countries, being possible to conceive the existence of virtuous circles, which are motivated by the establishment of MNEs in those industries where previous technological abilities exist in the domestic host economies and companies. On the contrary, vicious circles prevail once foreign subsidiaries show a clear technological superiority and distance from local units. 

Moreover, the assessment of the effects of MNEs in host economies clearly comes to highlight the importance of the concept of national system of innovation denoting the role of the country specific institutional set-up (Lundvall, 1992; Freeman, 1997). The domestic capabilities to absorb knowledge spillovers from abroad are pointed out in the technology gap literature as key elements for catching up (Fagerberg, 1987; 1994; Verspagen, 1991; 1992), as well as the features of the local scientific and technological facilities, of the education system, of the labour and financial markets. Then, this set of elements clearly comes to operate as the main determinants of the interplay between those agents and the national institutional framework.

2. Innovation and internationalisation 

2.1.  The background 
The spread of the internationalisation of technical change and innovation due to the effect of MNEs’ technological strategies is an issue which has generated an increasing interest among scholars devoted to both International Economics and the Economics of Innovation. A part of this body of literature has been focused on the role played by MNEs at home economies while others have focused on the impact of MNEs subsidiaries in the host countries, having been obtained interesting results and mainly underlining the importance of the relationship with the features of national systems of innovation. 

In fact, a new scenario seemed to have been defined in last decades, with an increasing role played by the multidisciplinary knowledge in technical advance, the rise of mergers and acquisitions, as well as more clear signs of technology generated in truly international basis. Nonetheless, countries differences have been confirmed by previous evidence, aspect which clearly justify the analysis of the relevance of the national systems of innovation. Consequently, a better understanding of how these economic agents interact with the different elements of the system, permits to open new windows for research and may generate points for the discussion of new aspects and actions affecting both the European and national levels of policies.

The interest of the latter has to do with the scarce attention paid by governments to this issue. Under the context of the European institutional umbrella, there have been two direct precedents of essays for the assessment of the role of MNEs. First, the work by the ETAN group, responsible for the Paper on “Internationalisation of Research and Technology: Trends, Issues and implications for S&T Policies in Europe” (EC, 1998) and the TSER research team in charge of the Project “Technology, Economic Integration and Social Cohesion”, particularly the subgroup dealing with the relationships between internationalisation and innovation, whose main results were included in the book by Chesnais et al (2000). Among other results, it is shared that there is not a solely pattern of international technological strategies nor a common profile regarding the effects on host locations has been found. Then, the heterogeneity of situations prevails, being according to the systems of innovation in the countries of origin of the large corporations as well as to those of the receptors economies.

In both works, as well as in the more recent MESIAS European Network, the discussions have been focused on the up-to-date knowledge concerning the relationships between innovation and internationalisation as well as the most relevant implications for innovation policies at various levels of the decision making process. A synthesis of that knowledge can be made as follows:

Technology is more and more conceived in international basis thank to the increasing role of both trade and foreign direct investment operations. Indeed, these transactions have grown to higher rates than world production in the second half of the XXth Century, being even more notable the growth intensity of FDI operations. And although there are still considerable national disparities, what permits to neglect the globalisation of the phenomena, technology have been during that period, an asset notably internationally diffused: Its diffusion has made possible the reduction of the gap between laggard economies and the technology leaders thanks to the rise of imitation in the international scenario. Then, as a first step, it is needed to underline the clarification of the meaning of internationalisation of technology. 

Basically, the typology proposed by Archibugi and Michie has been accepted as a good tool for the study: First, one of the channels is through the exploitation at the world level of nationally produced innovations, being embodied technology on the imports of goods –basically capital goods- as well as the trade of technology the main mechanisms for diffusion. Second, taking into account the increasing international scientific and technology collaboration; in this line, technological alliances as well as joint scientific projects under research consortium and scientific international exchanges; co-authored scientific papers are a valid indicator of this type. Third, the generation of technology on a truly international basis; production facilities of MNEs subsidiaries abroad play a fundamental role understanding this type and it can be thought that the decentralisation of R&D activities become crucial (Archibugi & Michie, 1995).

Regarding the latest type, it is mainly conceived through the performance of R&D and innovative activities both in home and host countries. In fact, MNE’s subsidiaries, even when these are only production-oriented, perform some technological activities for the adaptation to the domestic market features. For this reason, one of the investigated aspect has to do with the role of MNEs as a channel of technology transfer, which may be made either directly, from the headquarter to the affiliate, or indirectly, from foreign affiliates to the domestic firms in the host economy
. 

Localisation advantages open then, a window for the exploration and assessment of externalities in host countries and domestic firms. Some of the effects pointed out by the literature are the growth of competition (Caves, 1974), the generation of forward and backward linkages with domestic firms (Markusen & Venables, 1999) and the enhancement of imitation and induced efficiency gains. Among the first formal essays of technology transfer, those by Nelson (1968) and Mansfield (1961) are found, both with a static character and based on the original idea of making endogenous the technical change rate of backward regions regarding their exposition to foreign capital (Findlay, 1978). On the other hand, the analysis of internal technology transfer, from the headquarter to the affiliates, and the degree of novelty of the technology, have also focused the attention (Mansfield & Romeo, 1980). Meanwhile, a highlighted lack is in analytical terms referred to a precise methodology to approach the measurement of technology transfer, still required (Veuglers & Cassiman, 2001). In this sense, among the most recent evidence, patent data have been used (from Jaffe et al., 1993) in order to measure knowledge flows between MNE’s and domestic firms at both intra and inter-industries levels.

· The internationalisation of technology

The issue have also been explored in terms of the geographical extension of the phenomena: although traditionally extremely concentrated in the most advanced economies, the picture seems to be changing thanks to the increasing incorporation of other countries as sources and hosts of investment flows. A closely key changing aspect is the decentralisation of strategic functions of MNE, and particularly R&D activities, which is the confirmation of the international generation of knowledge. Once takes place, a more independent way of functioning of the affiliates is achieved: this seems to become a nearly necessary condition for technology transfer, also clearly determined by the features of the national system of innovation in the host economy. 

In fact, opposing those who appreciate that the process is considerably extended, at least among developed or industrialised countries, there are others who do not share this argument. In favour of the last statement, a number of indicators comes to demonstrate the relatively reduced dimension of that internationalisation due to the fact that MNEs considered as a whole only internationalise a minor fraction of their technological activities and when they do, it simply involves a reduced number of economies –what has been called Triadisation-. Likewise, there is a great variety of situations: While Japanese and US companies are those with the lowest levels of technological activities outside their borders, European MNEs, on average, carry out more of those tasks in third countries; this behaviour mainly correspond to firms from the smallest highly advanced European economies. This fact came to underlined the hollowing out effect that can be featuring the European context: among other reasons, it can be said that the inadequate scientific basic knowledge may be behind the phenomena; then, leading edge large companies in high technology sector would search it in other systems overseas. 

To throw some light on how global is the international generation of knowledge, the analysis of the top 500 largest companies of the world shows that nearly 13 per cent of the patents in the US were granted to foreign subsidiaries abroad (Patel, 1995, Patel & Vega, 1997; Pavitt & Patel, 2000). Similarly, for a large sample of MNEs from the US and EU, 15 per cent of the patents in the US were granted by foreign subsidiaries (Cantwell, 1995). There are nonetheless important differences between countries: the technological strategies followed by the MNEs from the most industrialised countries are not identical. Particularly, MNEs originated from the US and Japan show lower shares of foreign located R&D than European ones (Cantwell & Harding, 1998). Based on a survey carried out among more than 200 firms, Reger (2001) also shows the existence of differences in the internationalisation of R&D and technology between European, Japanese and US corporations. Among his main findings, there is a growing tendency to acquire technology from foreign sources with similarities in patterns of foreign technology collaboration, although the motives for appropriation of the technological knowledge are still different. 

On the other hand, the internationalisation of R&D is not global but takes place basically inside the Triad. Regarding different behaviour due to nationality, the lowest share of R&D abroad is obtained by companies from Japan while the largest corresponds to the European ones. On the other hand, US companies show a higher geographical diversification against the other two groups; the Japanese are mainly focused on North America, a profile shared by the European companies. Two main features can be then underlined regarding R&D expenditures: there is an increasing trend in the volume of R&D performed by subsidiaries abroad, and important differences between countries are observed. Particularly, Beise & Belitz (1997) found a considerable acceleration of the expenditures of foreign subsidiaries located during the second half of the eighties in the UK. 

While recent case studies have shown that firms in the UK have declared that they learn from the presence of MNEs from the US established in the country, (Pearce, 1999), although, there is still some room for further explanations. A necessary condition for technology transfer seems to have to do with the international generation of a knowledge suggested type, a plausible assumption being that the activities subsidiaries carry out. Related to this aspect, a very interesting distinction was established between Home Base Exploiting Strategies, which sought to exploit the technological advantage a firm has from its domestic activity, and Home Base Augmenting, in which the bulk of the activity is oriented to increasing the technological basis with the incorporation of other created assets available in advanced foreign countries (Kuemmerle, 1999). 

Moreover, differences arose when the time dimension is taken into consideration (Pearce, 1999). In fact, the evolution of firms’ strategies in foreign countries change over time, generally towards being more integrated with local firms and institutions. In fact, the expression of technological change in their locations may be manifested through at least three different ways: the increase of competition due to the presence of foreign owned firms, their demonstrative effects as well as to the mobility of a highly skilled labour force. Nonetheless, there is not a strong support for those positive external effects that MN subsidiaries generate but, on the contrary, the evidence is not clear and differences among countries have been found (see Blomstrom & Kokko, 1998 for a detailed survey on this particular). 

· The measurement of the phenomena

Regarding the complexity of the subject explored, there is a variety of methods and sources of information which are being used. In fact, the empirical results come from a variety of procedures such as: case studies exploring particular company strategies; empirical analysis based on econometric estimations making use of relevant datasets, such as the US patent office or OECD database; the exploitation of sources of information at the European level such as the Community Innovation Survey, CIS I and II; and the generation of new sources such as surveys at firm level in particular cases. It is then interesting to notice that there have been increasing efforts for the development of instruments for measuring the phenomenon. 

Certainly, there were two central trends and the empirical works have been focused on two basic indicators. On the one hand, the gathering of aggregated data concerning flows of technological activities such as R&D expenditures of foreign affiliates, and the number of patents applications carried out abroad by national firms or domestically by MNEs. The spread of strategic technological alliances or the international transaction of technologies reflected in the Technology Balance of Payments are also other measurement of the phenomena. On the other, monographic studies try to provide a better understanding of the particular strategies pursued by single firms or groups; in this case the method combines surveys with interviews with managers of the firms. Taking into account these two trends, the basic result to be highlighted is that heterogeneity dominates the behaviour of MNEs in the international scenario. Thus, a number of significant differences emerge when the country of origin is considered, notwithstanding the size. A number of historical factors influenced those differences, but the sectoral distribution is also a critical element. In spite of the difficulty in asserting the importance of mature versus modern sectors, the fact is that non-negligible evidence was available to assert the magnitude of the differences between sectors; typically, food and beverage companies usually had their technological activities more decentralised, while the opposite was true for aerospace or electronic firms. 

The particular position of European companies is then remarkable. Thus, after considering different aspects of the tendency towards the decentralisation of technological activities by European MNEs, two basic issues came up for discussion. First, as it has been already said, the evidence that they constitute the most active group, with some country cases in which outside activity accounts for 50% of the technological activity of the company; second, a relatively less dynamic capacity to host R&D tasks of non- European firms and, third, the growing number of technological alliances with US enterprises. Significant enough is the fact that, in spite of the promotion of European policies fostering the Euro-alliances (Narula, 1999; 2003), intra-European alliances have achieved a much lower rate of growth (Hagerdoorn & Narula, 1996). There is also a trend to increase the concentration of a very relevant number of new technological activities in particular regions or sites. The so called Hollywood Effect means that just as in the cinema industry, there are other centres which are compulsory references for all international actors wanting to compete in growing globalising markets and acceding to facilities similar to those of their competitors (Sölvel & Zander, 1995). Thus, the tendency to agglomerate in selected places concedes importance to the features of the locations and constitutes a main factor for discussing new policies.

Another related fact is the confirmation of the recent modifications in the distribution of the 100 largest MNEs. A new aspect in the geography of the largest companies in the world is that although 90 per cent of the 100 largest MNEs are from the Triad, three of them originate from developing countries. With regard to this, it is noticeable that over 50 per cent of the largest MNEs originate from the EU countries but host only 7.6 per cent of the affiliates. Then, the territory of the European Union does not seem to be one of the most preferable locations. In fact, empirical estimation of the degree of internationalisation of European companies has been provided according to the two indexes attempting to measure the degree of international projection and the degree of spread of the networks among countries (Ietto, 2002). Results confirm that EU companies show a higher level of internationalisation in comparison to MNEs originating from the US and Japan, regardless of the index used. Within Europe, MNEs from Finland, France, The Netherlands and the UK are the most internationalised according to both their degree of projection and spread of their foreign linkages. With regard to industries, the lowest values of the internationalisation index correspond to industries such as telecommunications, aerospace and military, among others, for which home country still persists as the main location. 

When considering the location of industrial activities, it mainly obeys to three main factors, the role of liberalisation policies with a clearly increasing trend, which favour the climate for the entry of FDI, the importance of technical change and the evolution of entrepreneurial strategies (UNCTAD, 2002). In fact, it is agreed that technology is behind the existing differences between countries and sectors and technological evolution is one of the critical variables explaining them. Subsidiaries of technology-intensive industries tend to concentrate in particular locations of developed economies while the choice of industries less technologically intensive is more oriented to developing countries. 

Consequently, adequate policy actions are addressed either to the attraction of FDI, or to the creation of the conditions to attract FDI not necessarily in labour intensive industries but in high technological content industries. Nonetheless, with regard to the choice of location, it depends on the one hand, on the changing strategies of MNEs, home base augmenting versus home base exploiting as well as whether subsidiaries are assigned as a competence creating mandate (Corado-Simoes & Nevado, 2000). On the other, are the location characteristics such as adequate infrastructure, public research facilities, educational system and science base of the location (Cantwell & Piscitello, 2001; Cantwell & Mudambi, 2001).

2.2. New Insights

The fact that large multinational enterprises may play a fundamental role in the relationship between international generation and diffusion of knowledge and welfare’s improvement, constitutes the overall rationale for the analysis. Therefore, among new works, a main question has to do with their ability to effectively spread knowledge assets. Then, some analytical essays focus on the explanatory mechanisms related to the firm’s choices between centralised or decentralised key activities such as R&D through the subsidiaries (Petit & Sanna-Randaccio, 2000: Sanna-Randaccio, 2002). It may be thought that when the latter prevails, it is plausible to wonder about the existence of international technological flows in both directions, from the parent to the subsidiary, and viceversa, and what are the main determinants of them
. 

Some formal essays in this trend
 underline the organisational implications for MNEs to benefit in the case of a decentralisation choice. Particularly, they explore the trade-off faced by a MNE when an active innovative role is assigned to a subsidiary, since the R&D subsidiaries can be used as a source of locally available know-how and simultaneously, it challenges the effective appropriation of core technology. Based on a theoretical game model, this work shows the critical role of managing both internal and external technological spillovers and the recognition of the absorptive capacities as a key to use of the latter, able to be derived with important policy implications from them.

On the macro perspective, an interesting development based on the micro concept of absorptive capacities (Cohen & Levinthal, 1990) has been made by considering the relationship between the ability of a country to absorb foreign knowledge and its stage of technological development (Criscuolo & Narula, 2001). It is shown that synergetic effects of inter-firm, inter-industry and systemic and institutional elements facilitate absorption. Through linking the absorption capacities with the technology gap approach, the accumulation process seems to show a slower pace as the country approaches the frontier, an aspect notably relevant for catching up economies and for actions devoted to upgrading local capabilities. This approach may have notable implications when understanding the learning face of the European economy.

A central issue had to do with the role of national systems of innovation. In fact, insofar as they continued to be a determining factor for deciding innovatory activities, national policies can still maintain some effective tasks, notwithstanding the fact that interaction between firms and National Systems has changed in the globalising learning economy (Archibugi & Lundvall, 2001). Nevertheless, that intense debate gives rise to important topics for research which have been addressed with insufficient intensity, thus underestimating their economic and political importance. One substantial aspect is the role played by basic research and academic institutions in the new division of technological work. Again, there was not much knowledge about it but partial evidence suggests that there have been very significant changes, with public institutions playing a very important role as attractive factors for high technology investment and as a mechanism for upgrading the domestic absorptive capabilities (Pavitt, 2001). Then, a new role is assigned to academic research and the upgrading of absorptive capacities within the relationship between the multinational companies and the systems of innovation. 

· The effects for the national systems of innovation

Regarding the effects internationalised R&D has for the systems of innovation, foreign firms do not always show greater technology intensity than domestic firms and they account for a proportion of industry production that most of the cases are larger than that of technology. Particularly, Graph I may be illustrative of the variety of profiles that the R&D activities of foreign affiliates may show, according to the R&D intensity of the countries. For a selection of countries, the relationship between the national potential for knowledge generation, proxy by R&D expenditure as a share of GDP, and the strength of MNEs, proxy by the R&D expenditure of affiliates in relation to national business R&D is presented. The latest indicator reveals that the importance of these activities performed by MNEs abroad differs by country and according to the importance of R&D activities in those economies. 

The special case of Ireland can be observed as a country where although R&D intensity is below 1,5 per cent of GDP, the R&D expenditures of foreign companies represent more than 50 per cent of the R&D of the national business sector. This aspect deals with the role achieved by FDI in the business sector of that economy in recent decades, and has clear implications of the importance achieved within the Irish system of innovation. The closest performance corresponds to Hungary, with a lower R&D intensity but where economic changes have favoured the attraction of FDI and the foreign companies are performing R&D activities (Inzelt, 2000 for details) which represent between one third and one half of the R&D expenditure of enterprises. To a lesser extent, Spain shares this performance –also in the first quadrant- with an intensity of R&D lower than 1 per cent of GDP and where affiliates’ R&D represents 34 per cent of BERD. Italy, Portugal and Turkey also show a moderate R&D share but with a presence of affiliates’ R&D less than 35 per cent, Australia being in the frontier between the first and the third quadrants. Among modest R&D in their economies combined with a low R&D share of the affiliates, the Czech Republic and Greece are found. 

The other countries, the most advanced economies, are mainly placed in the fourth quadrant of the graph, where R&D performed by affiliates only represents less that 30 per cent of total enterprises but these economies are highly R&D intensive. It should be noted that in Japan and the US, although R&D as a share of GDP is high, the relative magnitude of R&D by affiliates is very modest. The second quadrant, on the other hand, is virtually wide, an aspect which means that R&D of MNE subsidiaries has more importance in less technologically active countries and there are no situations of both high national and foreign R&D efforts
.

(Graph I around here)

Likewise, tittle evidence exists on the fact that firms go abroad to offset weaknesses at home. To deal with this issue it is important to come back to the typology developed by Patel & Vega (1999) which addressed this question. In fact, the trade –off between the MNEs and the national systems of innovation is still present in the debate, giving rise to new empirical support and seen as a key aspect for a better understanding of the technological aspects of the strategies of large companies. It is based on the revealed technological advantages of the home countries (RTAh) and the RTA of the host countries (RTAa). Combining these two indexes, four types of situations may be observed –see Table I-. When firms are relatively weak in the field and the host country present advantages, the strategy is to compensate the weakness abroad exploiting local advantages (type I). On the other hand, when the host country present weak assets while the company is featured by the original advantages, from the home country itself, these are exploited abroad (type II). The empirical tests at this regard confirm that in three quarters of the cases, there is a predominance of advantages in the source countries, while in forty per cent of the cases, these advantages attempt to be reinforced with the advantages of the host country. These results underline the importance of the factors from the country of origin although the dynamic is to examine and search also for the assets of host countries.

(Table I around here)

Some previous findings support the idea that national systems of innovation clearly condition the integration of the innovative activities made by MNEs. In fact, when innovative behaviour is analysed comparing foreign owned against domestic firms, there is scarce evidence of such a big difference between the two groups. Indeed, the length of time a subsidiary is operating in a country seems to be a crucial aspect. The similarity between subsidiaries and domestic firms shows the adaptation of the former to the local conditions (Molero et al., 1995). Nonetheless, some structural variables seem to be keys for dissimilar behaviour and influence in the national system of innovation. Recent analysis based on the CIS have confirmed that foreign firms are more likely to be integrated in the national economy the higher the level of development of the system of innovation (Molero, 2002). When comparing foreign firms and domestic belonging to a company group, the results denote that the differences are more structural than innovation related, and influences of foreign firms in the national system depend more on indirect mechanisms (Molero & Heijs, 2002). In the case of intermediate countries, like Spain (Molero, 2000) their larger size is crucial for international market competition and influences the way to face the risks linked to innovation too. Industry is another central factor since foreign-owned firms are mainly located in high technological opportunity sectors, characterised by a higher competition level. Again, this aspect is important in terms of the maturity of industries and their technological content, as well as the level of external openness, which would manifest a more likely behaviour to the international cooperation.

In relation to the system of innovation, another interesting aspect is the alternative between the competence creating and competence exploiting mandates for the subsidiaries, being thought of as part of the international network MNEs generate. While traditional international business literature was focused on hierarchical control from the parent company and a function of competence exploiting was assumed for the subsidiary, recent literature focuses on the key distinction between competence creating and exploiting subsidiaries. Considering together the degree of independence achieved by the affiliates companies in R&D activities and the local competence in R&D and production, a typology of cases have been built (Meyer Krahmer & Reger, 1997). 

Such typology is still present in the debate. As it is shown in Table II, if both are low, the transfer of knowledge is just in one way since the main function of the affiliate is to transfer knowledge about the local environment to the headquarter (local antenna type). If there is low independence but high competence, R&D is mainly centralised and the external effects are moderate. On the other hand, when high independence prevails, although with scarce local competence, the generation of knowledge is mainly associated with the adaptation to the local market. Finally, when both variables show a high level, the unit contributes to the international generation of  innovation and the impacts on the location are greater. 

(Table II around here)

In particular, once the external effects from decentralisation are dealt with, the qualitative nature of R&D seems to depend on whether or not the subsidiary is assigned a competence creating mandate, as is shown in Cantwell & Mudambi (2001). Based on a strategic model of determination of the subsidiary R&D intensity, the decision to grant a competence creating mandate is endogenous and whether the subsidiary obtains the mandate depends on firm, industry and location factors. With regard to this, the adequate local infrastructure, the educational system and the science base clearly influence the likelihood of foreign owned R&D becoming competence creating. Also relevant is the previous position of the subsidiary, whether or not it has been designed as an independent unit by the MNE headquarter in other strategic functions. 

Regarding the scope of firms’ choice of location and their determinants, recent works started to study the sub-national or regional level. More precisely, geographical proximity and agglomeration effects are considered since the existing knowledge base of a region plays an important role in the decision foreign owned firms take for the siting of technological activities. The analysis of the attractiveness of Germany, Italy and the UK regions is carried out in Cantwell & Piscitello (2001). The choice of location depends, on the one hand, on the strategy –home base augmenting versus exploiting-; on the other, on the location characteristics, it being possible to conceive of a hierarchy of regional centres in Europe according to cumulativeness in areas where MNEs have consolidated traditional specialisation against others characterised by high technological opportunities (Cantwell & Ianmarino, 1998, 2001). In this sense, the degree of development and cohesion achieved by both technologies and the different elements of the local system of innovation appear as key aspects and hence, impinge on the assessment of the impact that MNEs would have in the system.

In spite of the great efforts made by foreign firms to develop internally new technologies, these are also supported by external sources of knowledge (Narula, 2001), and the science-technology relationship or university-industry proximity play an important role in this context. As Cantwell and Piscitello (2001) point out, foreign firms take care to be close to public research facilities, the reason why the role of academic research may entail significant consequences for the analysis. In fact, there are two main components in the systems of innovation in advanced OECD countries: innovative activities carried out by businesses and basic research made by universities, and their linkages come to reflect the advantages of physical agglomeration (Patel & Pavitt, 2000). However, there is some room for policy actions when considering that sometimes an imbalance is observed between what science offers and what the technology system demands
. 

With regard to this, contrary to the pressure to make such support conditional on practical applications, a better understanding of the dynamics of the interaction between basic research and practice is needed. The linkages between disciplines, corporate functions and institutions are seen as an essential feature of the system and the discussion of the validity of US public support for basic research may be of great usefulness for the European context (Pavitt, 2001). Among the findings, it can be underlined that a strong support for basic research seems to be a necessity for providing the skills and knowledge to compete in world markets on an innovation basis. This is why demand-driven strategies to support basic research may be considered as a great danger. Two aspects deserve more attention in Europe: the creation of new science based firms, linked to the universities, and the increasing internationalisation of the links between science and application. It reflects some restrictions in basic research, inadequate local competences and local research resources available to foreign uses (ibid).

· Some particular cases in Europe

Looking more closely to the European context, there are two particular groups of countries which deserve special attention: the intermediate countries and the Eastern accession countries. Considering the former group, there are some remarkable findings for Portugal, Ireland, Spain and Greece, which are briefly pointed out in next paragraphs, while for the tatter, evidence for some countries, such as Hungary, is also referred here. 

The centres of excellence literature suggests that the assignment to subsidiaries of this responsibility also reflects the existence of local capabilities. Based on case studies of firms in the metal processing and electrical industries, the processes of emergence and designation of centres of excellence in the context of acquisitions in the Portuguese economy has been analysed. It has been shown that domestic market inducements and subsidiary learning capabilities played a very determining role in the emergence of centres of excellence (Corado-Simoes & Nevado, 2000). 

From another perspective, it is interesting to analyse how a large internationalised company may generate strong effects on the domestic firms from intra-industry relationships. Particularly based on the case study of telecommunication firms, it is worth noticing the important role played by the largest Spanish ITC multinational enterprises for the explanation of both innovation and internationalisation trends of SME, enabling us to differentiate firms’ behaviour (Molero, López et al, 2002). This phenomenon has important implications for countries where multinational companies are not numerous but where the links within the industry could permit actions to be defined addressed to enhancing the international and innovation capability of connected SMEs.

On the other hand is the interesting case of Ireland, a country with a notable growth in FDI inflows in the last decade and where the greatest part of FDI is greenfield or expansions, as opposed to mergers and acquisitions (O’Doherty, 2002). The attraction of this economy seems to be focused on both the incentives for foreign firms as well as the young very well educated workforce, witnessing an effect of agglomeration economies from investors based on local assets. Nonetheless, it should also be noticed that in this case, in the sixties, there have been national policies favouring the FDI inflows in high tech sectors, while current FDI policies are aimed at maintaining the country’s position as strategically attractive. Then, in this country, there are some attraction factors mainly based on human capital, combined to the fact that the foreign companies have achieved a significant role on the national system of innovation, basically for their relatively high presence on the activities of R&D, as already said.

A more particular case of an intermediate country is Greece, due to the clear dominance of SMEs in that national economy. Especial attention has been paid to the effect of industrial agglomerations within global networks as a way of accessing international knowledge sources for less developed regions (Palaskas & Tsampra, 2002) and as a means to compete in international markets. In this line, similarly to the Spanish case referred to before, the tendency among MNE to build international networks become a fundamental issue susceptible to be taken into account, in terms of development opportunities and by national and regional policies aiming to enhance the attractiveness of a location. 

Finally, considering the Eastern European candidate countries, the first aspect to be underlined is their scarce internationalisation tradition, reason why it is able to understand FDI inflows as an element of transformation of the national economy itself. Nonetheless, the situation of this group of countries in terms of inflow magnitude and capacity of attraction clearly differs among them. R&D activities by foreign affiliates correspond to a second stage of economic transition, and through its analysis it is possible to observe several modes of internationalisation according to what kind of R&D activities are being carried out. The question is whether FDI penetration fosters technology transfer and the improvement of the national system of innovation. Based on cross-border R&D, the results of the analysis for Hungary differ if these activities respond either to market adaptation or to technology orientation, through the access to national scientific and technological resources which enhance technology cooperation and local learning processes (Inzelt, 2000). 

The scenario for coming years and particularly the enlargement of the EU in 2004, with 10 more members countries, brings the inclusion of different issues on the debate. On the one hand, European policies should also be addressed to the improvement of the capabilities in the new members, paying attention to the national disparities already mentioned and which will be broader with the enlargement. Nonetheless, on the other hand, the enlargement of the EU has direct effects on the present members. Particularly, countries can be affected by the re-orientation of foreign direct investment flows as well as the movement of foreign companies to the new members. The repercussions are such that it may be thought that the EU, together with national governments, are called to take an active role to limit or mitigate these impacts.

Summarising, a vast majority of the theoretical and empirical research on the topic have dealt with the importance of the changing strategies of MNEs and the consequences for both, home and host economies, being carried out on the basis of statistical evidence provided from most developed countries, including US, Japan and the core of highly industrialised European countries. However, the experience of countries outside that cluster does not always fit well within the same parameters –extraordinarily bad for the laggard countries-, on the one hand, although with a few exceptions, because they are not headquarters for big MNEs on that cluster and, therefore, they do not experience the consequences of those firms spreading their innovative activities into other economies. On the other, because their technological level usually does not achieve that required by MNEs in technological asset seeking; which in other words means they host subsidiaries mostly of the Home Base Exploiting kind. This aspect confirm the role played by the feature of the institutional set-up in locations of foreign companies, as well as the interaction between the different actors involved in the system. 

Similarly, the case of East European countries has been scarcely considered until recently. The arguments expressed above are relevant because of the lower level of technological development of these economies. Moreover, we can add another two significant facts: one related to the lack of comparable statistics to measure the process and another derived from the fact that those countries have been relatively divorced from the internationalisation process until very recently. Nevertheless, in recent years they have advanced considerably in their internationalisation, with some cases receiving important flows of FDI. Insofar as some of them will join the EU in the near future, there is a clear necessity for having better knowledge of the extent to which they are part of the internationalisation process and the particularities they show with respect to Western countries.

3. Final remarks for the policy debate

The increasing internationalisation of technology creation and diffusion made more and more important to improve our understanding on the relationship between MNEs and national systems of innovation in Europe, aim to which the findings revised in this paper have tried to respond. The aim of this section is to summarise some final remarks about the consequences fo the debate of policies. In fact, there is not doubt that the internationalisation of technology depends crucially on the strategies and organisational guidelines of the large MNEs and not always a precise policy framework on the issue is defined.

Although there have been some related growing evidence, it can be said that still new research is required to explore the relevance of the national system of innovation, involving too the development of new homogenous sources of statistical information, which would permit a more common and solid treatment of the actions of MNEs. Nonetheless, there are some points from the European insights which led the policy debate and involve future implications. Particularly in the building up of the European Research Area (EC, 2000), some key points can be summarised as follows
:

· First, regarding present-day technological development, increasingly based on scientific knowledge, the strict division between basic and applied research is losing sense. This is especially outstanding when the innovative behaviour of large and MNE companies is observed, closely related to scientific advances in some specific high technological sectors. For this reason, in the European context, basic research seems to deserve more attention, against the traditional orientation of the public programmes mainly focused on applied research.

· Second, due to the relevance that the emergence of new disciplines is acquiring, it is important to highlight that multidisciplinary research also motivated by multidisciplinary technology is gaining access. In this sense, international alliances appear to be fundamental for many of the technology changes that large firms carry out. However, there is a decreasing trend of European alliances in favour of the increasing of extra-European alliances, the USA and Japan being the main counterparts. 

· Third, from the analysis of the European Union as a recipient of FDI inflows and foreign R&D activities, the existence of profound differences among countries (and regions) is confirmed. However, European innovation policies are nowadays mainly characterised by uniformity. This result stands once the determinants and circumstances for international R&D have been clarified and permit a special consideration to be given to less advanced economies.

· Fourth, large firms have demonstrated their interest in being geographically close to public research facilities, an aspect which is confirmed by the tendency of foreign firms to concentration in particular enclaves, reason why academic research plays an important role. In fact, the linkages between the innovative activities by business and the basic research performed by universities and laboratories come to reflect the advantages of physical agglomeration, with consequences for actions addressed to increasing the capacity of attraction, absorption and collaboration with foreigners. In this sense, the regional level of policy is by no means negligible in the European reality. On the contrary, and from the study of the R&D internationalisation in the regional context, it is possible to highlight the adequate role of investment policies devoted to the creation of basic elements, assets and capacities rather than incentives to attract FDI. 

· Finally, FDI plays an important role for economic change and the internationalisation trend of candidate countries to the EU. Although foreign firms have had scarce interaction and effects in the domestic economy, there exists a great variety of cases among the group of candidate countries and clear differences across them, which recall for differentiated policy actions. To the fact that MNEs perform some activities of technology creation in some of that countries, the national R&D effort and capabilities seems to be determinant factors. When the lack of an innovation culture, a solid financial system as well as more basic elements such as the scarcity of infrastructures prevails, policy actions are more related to the development of the local attraction capacity (social capability). In summary, to be incorporated into the European Research Area, the kind of policy designed at the European level and oriented to compensate the existing imbalances requires the coordination of the different policy fields and levels, with special attention to the implications of the internationalisation of technology.
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Graph I. R&D of foreign affiliates as share of BERD and according to national R&D intensity in the nineties - average values-.
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Table I. A typology of technological activities abroad

	
	RTAh < 1
	RTAh > 1

	RTAa > 1
	Type I. Firm strategy is based on host country advantage seeking

 
	Type III. Firm search to broad original advantages with new creating assets abroad

	RTAa < 1
	Type IV. Result mainly from mergers and acquisitions. Motives not strictly technology-based


	Type II. Firm own advantages exploting


- RTAa Revealed Technological Advantages in the host country

- RTAh Revealed Technological Advantages in home country

Source: Adapted from Patel & Vega (1999)

Table II. Matrix of the evolution of possible affiliates R&D impacts

	
	Low R&D independence
	High R&D Independence

	Low Local Competence
	Local Antenna
	R&D support activities



	High Local Competence
	R&D Centralisation
	Local centres of R&D competence




Source: Adapted from Meyer Krahmer & Reger (1997)
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Notes:


� The content of this paper mainly obeys to the lessons learnt from the development under the European MESIAS Network “The Relationships between Technological Strategies of Multinational Companies and the National Systems of Innovation. Consequences for national and European S&T Policies” which has been awarded financial support by the European Commission through the contract HPV1-CT-1999-0003 under the 5th Framework Programme of the European Community for Research, Technological Development and Demonstration Activities (1998 to 2002), and its specific programme “Improving the Human Research Potential and the Socio-Economic Knowledge Base” (“Strategic Analysis of Specific Political Issues”). 


� Some of the pioneering contributions are those from Dunning and Cantwell, analysing the effects of US companies in Europe (Dunning, 1958; Cantwell, 1989) 


� The model developed by Siotis (1999) is also a good essay in this line.


� See the chapter by by Sanna-Randaccio & Veuglers (2003) in Cantwell and Molero, Edward Elgar –forthcoming-.


� See Molero & Álvarez (2003a), in Cantwell and Molero, Edward Elgar –forthcoming-.


� In Pavitt’s words, it should be thought that “good research in useful research” (Pavitt, 2000)


� A more detailed discussion on the policy implications obtained from MESIAS development is found in Molero & Álvarez (2003b)
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