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Abstract

The present study attempts to shed light on a central and under-investigated issue in the European Integration debate, referring to the impact of FDI in the growth process of EU countries and detecting the channels through which FDI can interact with host characteristics to raise income levels. Using a novel econometric approach, i.e., the Arellano-Bond dynamic panel data estimation, it predicts a ‘core-periphery’ growth pattern, attributed to initial strengths and weaknesses of the regions, which, in turn, are responsible for attracting different types of foreign activity. Policy implications as to the provision of appropriate investment incentives and the development of a strong human resources base in periphery are then raised, in order for it to be able to compete internationally as host to technology-based investments and reap the benefits associated with knowledge transfer.
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1. Introduction

This paper attempts to address a central point in the relevant discussion involving the impact of foreign direct investment (FDI) in the growth process of EU countries and identify the channels through which FDI can interact with host characteristics to raise income levels. Results, by means of a novel econometric technique, i.e., the Arellano-Bond dynamic panel data estimation, discern a differentiated FDI-led growth pattern between the core and peripheral countries, which is further attributed to differentiated types of inward investments due to initial strengths and weaknesses of the regions. Policy implications stemming from findings may possibly be of particular concern to national and EU policy makers, especially within the context of ‘convergence’ debate between more advanced and laggard countries.   

In the early neoclassical growth models (i.e., Solow, 1956), long run growth can only be affected either through a technological change and/or population/labour force growth, which are both considered to be exogenous. Thus, the potential influence of FDI is confined only to the short run under the conventional assumptions of diminishing returns to capital inputs. In the long run the host economy would converge to its steady state. On these grounds, the advocates of the neoclassical growth theories postulate the convergence of regional incomes, either in the form of absolute convergence (Barro/Sala-i-Martin, 1991, 1995) or of conditional convergence (Ben-David, 1994).

Nevertheless, empirical evidence in the 1980s showed that some economies were able to maintain continuously high growth rates contradicting the neoclassical perception. This raised again interest in economic growth theory, which resulted into the emergence of endogenous growth models. These models allow for the possibility of sustainable growth rates and, hence, an income divergence in the EU by incorporating technological innovation (Aghion/Howitt, 1992, Romer, 1990), technological diffusion (Barro and Sala-i-Martin, 1997), human capital (Romer, 1986, Lucas, 1988) and public infrastructure (Barro, 1990) arguments in the production function.  

It is in these models that FDI can impact on growth so far as it generates increasing returns in production via externalities and productivity spillovers, thus, entering the growth process endogenously.

FDI can act in several ways to enhance growth. It is claimed that the greater the value-added content of FDI-related production and productivity spillovers (advanced management techniques, production technologies, organisational arrangements), the greater the expected impact (De Mello, 1997). In addition, advanced technologies and skills embodied in FDI are transmitted to local firms inducing them to improve their efficiency through learning by watching i.e., by learning and interacting with foreign firms (Bengoa and Sanchez-Robles, 2003, Zhang, 1999). It is also considered a central source of human capital augmentation through labour training and skill acquisition as well as through training and technical assistance to local suppliers, subcontractors and customers (Narula and Marin, 2003, Braconier et al., 2001, Lall, 1980). Also, linkages with domestic non-firm actors, i.e., public research institutes, universities and other institutes that promote science provide another means for disseminating skills and technologies to the rest of the economy (Narula, 2003a)
. 

Though new growth theorists like to attribute a special growth effect to FDI, there is a scarcity of empirical analysis on the subject, mainly due to the difficulty of measuring the channels through which FDI is claimed to act. 

Among recent studies that have explored the relationship of FDI on the growth process of host nations, De Mello (1996) finds that total factor productivity (TFP) is positively affected by FDI in her sample of technological leaders whilst she obtains a negative relationship for technological laggards.  

Blomstrom et al. (1994, 1996) attributed a qualitative aspect to capital accumulation process brought about by FDI than the mere augmentation of existing capital stocks, while Barrell and Pain (1997) estimated that around 30% of the growth of UK manufacturing productivity can be attributed to the impact of inward investment. The role of FDI in determining the endogenous growth rates via technological spillovers was further evidenced by Baldwin et al (1999) for nine OECD countries, Zhang (1999) for the majority of the East Asian economies and Bende-Nabende and Ford (1998) for Taiwan. 

Another major finding in the relevant literature regards the interaction of FDI and existing human capital in host economies. Balasubramanyam et al. (1996) in a cross section of 46 countries over the period 1970-1985 point to a positive role of FDI-labour interactions in the growth process when augmenting their basic model by the real wage growth variable so as to proxy for human capital inputs. Accordingly, Borensztein et al. (1998) suggest that FDI is proved to contribute relatively more to growth than domestic investment, yet, only when the recipient has a minimum threshold stock of human capital, i.e. sufficient absorptive capability. More recently, Bengoa and Sanchez-Robles (2003) suggest that FDI is positively correlated with economic growth in countries of Latin America and stress the importance for the existence of adequate human capital, economic stability and liberalized markets to benefit from long-term capital flows
.   

This paper differs from all relevant studies in that it attempts to detect FDI-related growth patterns potentially different between the core and the peripheral regions of the EU, based on the state of development and the type of foreign investments attracted domestically. This raises the issue of a potentially differentiated production structure per se in respective regions according to their relative strengths and weaknesses to be further explored. 

The paper uses a novel econometric technique in growth empirics, i.e., the Arellano-Bond GMM approach that surpasses simple Least Squares (LS) regressions and Instrumental Variables (IV) techniques and makes it feasible to obtain robust results for the sample examined (Arellano and Bond, 1991).      

The rest of the paper is organized as follows: section 2 develops the hypotheses tested. Section 3 discusses the econometric specification and methodology and section 4 presents the obtained results. Section 5 then tests and analyses the driving forces of foreign activity. Finally, section 6 summarizes the findings and concludes.

2. Hypothesis Development

In principle, there seems to be a consensus in the relevant literature that FDI is beneficial for the host nations as long as these are capable of absorbing new technologies and percolate new ideas in order to take advantage of spillover effects.  

The present study builds mainly on the work of De Mello (1996) borrowing insights from the ‘quality ladders’ introduced by Grossman and Helpman (1991)
. In particular, De Mello splits her sample of countries between those of OECD and those that are non-OECD to account for heterogeneity. Her results support a definite positive FDI impact on both TFP and capital accumulation for the first group whilst she predicts the opposite relationship for the latter, suggesting a lower efficiency of ‘technological followers’ (p. 146) in the use of new technologies.  Thus, the line of argument sustains that a minimum level of social capacity (Abramovitz, 1986, Xu, 2000) especially in terms of human capital and skills, is required for growth enhancement in host economies. 

Grossman and Helpman (1991) developing their ‘quality ladders’ argument, construct a two-country model of endogenous innovation and imitation to account for technological progress between the industrialized ‘North’ and the middle-income ‘South’. Innovation is assumed to take place in the North due to ample supplies of highly trained labour and specialized equipment, whereas the South imports product designs and production methods developed in the North, in an attempt to capitalize on advantageous factor cost conditions there. Whether the North will end up conducting all innovative activity depends on whether the South is ‘inefficient’ or ‘efficient’ follower, although it is always the North that leads innovation. 

In terms of the above discussion, EU may be considered as comprising of the technological ‘North’ and the follower ‘South’ or the ‘core’ and the ‘periphery’ in an alternative phrasing. Core countries have long achieved high growth rates and are among the leaders in the international setting, whilst periphery has experienced high growth rates only in the late eighties or early nineties trying to converge to the core ones. Thus, based on De Mello (1996) and Grossman and Helpman (1991) and in accordance with the predictions of new growth theories, the following hypothesis may be posed:

Hypothesis 1: A different FDI growth influence is expected between the core and periphery.

Explicitly, the role of foreign capital stock is expected to have exerted a significant impact on the growth of the core countries, given that these are the major recipients of foreign investments on one hand, and offer adequate amounts of technological prerequisites, making them the leaders -in Grossamn and Helpman’s phrasing- in innovative capabilities, thus, attracting more ‘qualitative’ foreign investments. On the contrary, the periphery is lagging far behind with regards to technological capabilities. On these grounds, we wouldn’t expect to detect any major impact of FDI in the periphery’ s growth process. 

3. Sample, Data, Variables and Method

For this paper’s purpose, two groups of EU countries are incorporated. Belgium-Luxemburg, France, Germany, the Netherlands and the UK constitute the core countries
 of the sample, -the ‘North’ innovators- whilst the periphery comprises of Greece, Ireland, Italy, Portugal and Spain
 -the ‘South’ followers. The selection of the countries is based on common classification according to their income per capita and geographical market access of their industrial and commercial heartlands to central-western Europe
. 

A depiction of FDI inflows and inward stock for these countries as well as their percentage in total EU inflows and stocks may be found in Table 1.

Insert Table 1 here

As it is evident, both these groups account for the majority of total EU figures, exceeding in most cases the 90% of total EU inward flows and stock. The superiority of core countries vs. the peripheral ones is also evident in the respective figures, with the core accounting for 68.74% and 71.55% of total EU inflows and stock in 1995, while the respective percentages for the periphery are 13.74% and 20.87%. 

Data (for the present analysis and the analysis of the following section) was collected from OECD National Accounts, Economic Outlook and Science and Technology Statistics, UNCTAD FDI Statistics, and the IMF International Financial Statistics (IFS).  Table 1 provides an analytical description of incorporated variables and their source.

Insert Table 2 here

A major drawback though of the relevant studies carried out to date is that they don’t account for endogeneity problems arising from the use of explanatory variables that are considered to be endogenous, i.e., determined simultaneously with growth. The causal relationship can run in both directions. Blomstrom at al. (1996) run simple causality tests to conclude that growth induces subsequent capital formation more than capital formation induces subsequent growth. Also, Ramirez et al. (1997) demonstrated that with human capital, the causality chain can run in both directions. Simple IV estimations on the other hand entail the problem that there are no ideal instruments available (Borensztein et al., 1998).

We instead use here a novel approach in growth accounting, namely the Arellano-Bond estimation technique for dynamic panel data (1991), which is superior to simple LS and IV approaches since it accounts for endogeneity problems and permits a considerable gain in efficiency (Arellano and Bond, 1991). The same estimation technique is incorporated in Tondl (2001), where it is attempted to investigate the growth determinants of the Southern EU regions and Ireland, though not accounting for the role of FDI. More recently, Drieffield and Hughes (2003) carried out Arellano-Bond estimations to explore the extent to which domestic investment is stimulated or crowded out by inward foreign direct investment for UK regions. 

The equation for growth takes the form:
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where γ is the vector of rates of economic growth, 
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is a random disturbance. 

Another problem that growth empirics entail is that growth theories are not explicit enough about what variables 
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 should be incorporated in the growth model of the form (1), i.e., what are those variables that must always be included in any empirical growth equation. In respect to this, we follow Levine and Renelt (1992) and Sala-i-Martin (1997), where the growth equation takes the form:
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where γ is the rate of economic growth, w is a vector of variables that must always be included in the model, z is the investigated variable and x 
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 X is a vector of up to three variables taken from a pool of N variables available. By keeping always some variables, belonging in w, in the model plus the variable of interest z, one has to estimate (2) for all possible M combinations of xi. If z comes out persistently significant, then it is claimed to be robust. However, this raises a tremendous amount of models to be estimated. So, a more relaxed procedure would be to include various variables from the pool of X interchangeably. Levine and Renelt (1992) use the initial level of income, the investment rate, the secondary school enrollment rate and the rate of population growth as standard variables in their model, while Sala-i-Martin (1997) uses the initial level of income and two measures for human capital, i.e., life expectancy and the primary school enrollment rate. Following this line, we also use the initial level of income, domestic capital stock (cumulated domestic investments) and a human capital variable, i.e., the fraction of total researchers in the economy in total population. Thus, the growth equation takes the form:
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where GDPC stands for the current period’s per capita income level in logarithms, GDPCi,t-1 is the past value of per capita income in logarithms, DOMIi,t  represents domestic capital stock in logarithms, HCi,t is the recipient economy’s human capital measured as the share of total researchers in population,  FDIi,t indicates foreign capital stock in the host country in logarithms and xi,t a set of conventionally incorporated variables.  
Hence, the purpose is to estimate how per capita income is explained by its past levels on one hand and a set of growth factors on the other, where the variable of interest is the role of FDI. It would also be of much importance to explore the interaction between FDI and the availability of human capital hence, the combined effect of the two is included in parallel to the sole effect of FDI.   

In regards to conventionally used variables included in X
, trade holds a prominent role in the field, either by changing factor prices or factor quantities (Ben-David, 1993, 1996, Sachs and Werner, 1995, Baldwin and Seghezza, 1996, Slaughter, 1997), thus, the logarithm of total trade is introduced in the equation. Closely related to that, trade policy has been also found an important growth element; trade policy is usually measured as average tariffs, average quantitative restrictions, trade liberalization, the rate of growth of exports, etc. (Balassa, 1982, Michaely et al. 1991, Pritchett and Sethi, 1994, Sachs and Warner, 1995, Edwards, 1997). Openness has been found by Sala-i-Martin (1997) to be of great importance in his study for the variables that appear to be significantly correlated with growth.  Besides, a liberal trade regime is claimed to impact on the growth promoting influence of FDI, since in the presence of trade protectionism the economy encourages misallocation of resources, widespread incentives for unproductive profit seeking and rent seeking foreign activities (and domestic) (Bagwati, 1978, 1985, Balasubramanyam et al, 1996a, 1996b). To account for the above, we use an openness variable measured by the share of total trade in GDP.  

Also, labour constitutes a primary production factor, thus must be taken into consideration (Tondl, 2001, Balasubramanyam et al., 1996a, 1996b). The participation ratio of the recipient is incorporated here, i.e., the share of employed people in population
. Finally, time dummies to control for particular events throughout the period (e.g. amendments to the original EC Treaty in 1987, Germany’s unification in 1991 and the Single Market put into effect in 1992) are introduced in the model, as well as a dummy controlling for Spain and Portugal’s accession to the EU from 1986 and onwards. 

This specification constitutes a dynamic panel data model, which involves two econometric problems (Hsiao, 1986, Pesaran and Smith, 1995): 

i) The right hand side contains a lag of the dependent variable, thus, there is the problem of correlation of error terms with common specifications (fixed effects models).

ii) Some independent variables included in the right hand side are simultaneously determined with growth, i.e. must be considered as endogenous (i.e., human capital or physical capital stock).

Hence, one has to apply an instrumental variables estimation technique to sweep out the correlation problems.
The Generalised Method of Moments (GMM) estimator suggested by Arellano and Bond (1991) seems to be the appropriate procedure since it exploits all linear moment restrictions (i.e. restrictions on the covariances between regressors and the error term) that follow from particular specifications. That is, in regards to the first problem, Arellano and Bond (1991) suggest the use of all orthogonality conditions
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, etc., and with respect to the second problem they suggest the use of all lagged observations 
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, etc. as instruments. GMM estimators indicate negligible finite sample biases and substantially smaller variances than those associated with simpler IV estimators of the kind introduced by Anderson and Hsiao (1981), (Arellano and Bond, 1991). The GMM estimator is consistent if there is no second-order serial correlation in the error term of the first-differenced equation; a test for the validity of the instruments (and the moment restrictions) is a test of second-order serial correlation in the residuals, m2. The most common test of the instruments is Sargan’s (1958) test for over-identifying restrictions.

Tables 3 and 4 present the results obtained from seven alternative estimations (representative of the numerous estimations that have been investigated).

Insert Table 3 here

Insert Table 4 here

The Wald test statistics indicate that all explanatory variables are significant and the Sargan test shows that appropriate instruments are included. The values of the m2, test statistics are below the critical values
 for both sub-samples.

4. Estimated results

Results discern a rather differentiated pattern of growth between the core and the peripheral countries.  All estimations indicate that a country’s per capita income is determined by its past income position, with the relevant elasticity ranging from 0.773 to 0.838 for the core countries and from 0.695 to 0.794 for the periphery. The impact of two investment categories turns out to be significant for the core countries in all specifications, whilst for the peripheral ones it is the domestic investment that emerges as statistically significant in most specifications. The same difference holds for the human capital variable, which is very significant for the core economies, while, although positive, doesn’t show any major impact for the periphery. The assumption for the joint effect of foreign capital and skilled personnel is reaffirmed
 for the specifications that the human capital is not included but it doesn’t give any significance for the specifications that both are included. So, results are mixed in this respect and rather inconclusive. Noteworthy is that FDI continues to affect growth significantly even when accounting for the interaction effect of FDI and human capital. The peripheral countries instead, follow the previous path, not indicating any significance in regards to skilled workforce.

With respect to other variables tested, trade and openness come out important for both regions in all models confirming their role in economic growth. Differentiated is the pattern regarding the participation rate; in the periphery it affects growth positively and significantly, whereas in the core we have exactly the opposite effect. However, this may also be attributed to the kind of economic activities taking place inward. In particular, periphery’s production structure is more traditional-oriented while the core is knowledge-oriented. This is why human capital is important for the core and not for the periphery. Besides, another potential explanation would be that the rapid increase in the participation rate of the core countries, is attributed to the rapid transfer of people finishing school to the labour force; but in a case like that, these people may not be well prepared or trained to undertake production. Finally, Germany’s unification has played a particular role in the growth of periphery more than in the core countries
.    

The above demonstrate that laggard regions have not succeeded in attracting qualitative FDI projects that could enhance growth, nor is their human capital (directly measured here or social capacity indirectly measured by discriminating between the regions) capable of encapsulating new technologies and promote growth. Linked to this, is the claim that where firms are located because of low wages, or even because of capital or employment subsidies, it is natural to believe that activities undertaken will be low-skill, low value added (Driffield and Hughes, 2003). De Mello (1997) also brings up a couple of reasons why FDI may be inefficient in technological laggards, placing emphasis on price distortions created by investment policies, trade restrictions and tax incentives that may induce the pursuit of rent-seeking without much technological transfer. 

This argument complies with expectations in this paper that a different FDI impact between the two regions would potentially suggest a different FDI nature attracted inwardly. Then, the next question comes in place; is there really a different type of foreign activity taking place between the core and the periphery and what are those regional characteristics that induce such a pattern? The next section provides a brief discussion of the relevant literature with respect to FDI determinants so as to further illuminate the growth process and deduce policy conclusions.  

5. FDI Activity in EU

i) Background and tests 

Traditionally, FDI behavior has been explained under the neo-classical assumption of comparative advantage. According to this, investors base their location decisions on capital and labour cost minimization grounds under constant returns to scale and perfect competition. However, recognizing worldwide trends, new trade and new economic geography theories have emerged adding elements of increasing returns to scale and differentiated production to the relevant literature. Spatial concentration of firms emanates from the interaction of scale economies and falling trade costs on the one hand and from technological and knowledge spillover effects as production moves away from standardized to competitive, elaborated and differentiated goods. 

Crucial is the point that the consolidation of the EU will reinforce the tendency for increasing geographical concentration within Europe (Krugman, 1995, Venables, 1996)
. Brülhart and Torstensson (1996) developed and tested (for the EU) a model within the framework of monopolistic competition, and conclude that increasing returns industries tend to be highly localized, concentrated in central EU countries that have good access to large markets, whereas traditional, small-scale industries are dispersed in the EU and a locational shift of these is more likely to benefit periphery countries.  The same core – periphery pattern was also estimated in Gorg and Ruane (1999) and Dunning (1997). Dunning (1997) then concludes that intra-EU distribution of US FDI supports the hypothesis of trade economists (Hirsch, 1974, Hufbauer and Chilas, 1974, Helpman and Krugman, 1985 and Markusen and Venables, 1995) that economic integration is more likely to lead to a dispersed production of Heckscher-Ohlin goods away from high-income countries, whilst the production of Schumpetarian goods is more likely to be concentrated within high income countries.

Put it in another way, Narula and Marin (2003) discriminate between ‘asset-exploiting’ and ‘asset-augmenting’ FDI, where the first refers to the company’s purpose to generate economic rent through existing firm-specific assets while in the latter the firm seeks “to acquire additional assets, which protect or augment their existing created assets in some way” (pp.19-20). In turn, these motives are a function of the country’s stage of economic development with itself being a function of its absorptive capacity (Narula, 2002).

For advanced economies, numerous studies are available providing evidence for the impact of new economic geography (Culem, 1988, Wheeler and Mody, 1992, Head et al., 1995, Braunerhjelm and Svensson, 1996, Narula and Wakelin, 1998, Barrell and Pain, 1999a). In regard to medium-income EU countries, work is scarce mainly due to data limitations and to lack of interest until the creation of a Single European Market became a hot issue on research agenda. However, existing evidence points to a duality of motivations between cost reduction and market seeking for foreign production (Bajo-Rubio and Sosvilla-Rivero, 1994, Barry, 1999, Castro and Buckley, 2001, Papanastassiou et al., 2001).

The structure of the model to be tested for the two groups of countries is as follows
:
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Where i stands for the recipient FDI country and t for time, i.e., t = 1980-2001, μi accounts for the unobservable time-invariant individual specific effect not included in the regression and vit denotes the stochastic remainder disturbances, assumed to be IID (0, 
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MS controls for market size, i.e., the GDP of the respective host according to the view that larger markets tend to host larger amounts of investment
. ULC and CoC are at the heart of the traditional trade theory reflecting factor endowments differentials and measure unit labour costs, i.e., labour costs corrected for labour productivity and cost of capital respectively. EWEL is income per head and captures the demand side of the economy (McPherson et al., 1998, Frankel at al., 1995). GDP per capita is also an indicator of the state of development of a country (Buch et al., 2003). Finally, KNOW (standing for knowledge creation) and INNR (representing innovation rate) comply with new economic geography literature and measure R&D expenditures per scientific personnel and patenting ratio (number of patents over total output). (Table 1 provides an analytical description of the variables incorporated).

Hypothesis 2: Knowledge related variables are expected to be of much more significance to the core countries, whilst cost related factors would be important for the peripheral ones.

The fixed-effects (FE) least squares also known as least squares dummy variables (LSDV) specification is incorporated, appropriate for inferences conditional on a specific set of N countries (Baltagi, 1996).  

In order to take into account problems arising from heteroscedastic residuals, common phenomenon when dealing with macroeconomic variables, the robust standard errors technique is used so as to obtain corrected estimates.

Multicollinearity diagnostics also are calculated to check for possible multicollinearity problems, using the variance-inflation factor (VIF) and the condition number
(C.N.) (Greene, 2000). 

Turning now to potential problems in making inferences from non-stationary data, Phillips and Moon (1999) prove the consistency of estimates obtained in panel data estimations, avoiding, thus, the problem of spurious regression, since the cross-section dimension absorbs any non-stationarity arising from the time-series dimension
.

ii) Results

For the sake of comparison, Table 2 reports regressions for both the core EU countries and the peripheral ones. Results conform to expectations. 

Insert Table 5 here

In particular, the most significant impact is attributed to the INNR variable for foreign activity taking place inwards, whereas also important, though weaker, turn out to be knowledge creation, market size and labour costs. 

Turning now to results for the peripheral countries, the picture is different to a large extent. The model indicates a clear superiority of traditional variables, namely costs of labour and capital, which emerge as highly significant factors. Market size exerts a strong impact on inward FDI and so does the economic well-being of nations measured in terms of income per head.  An opposite result compared with the core countries is obtained for the ability of peripheral countries to create knowledge, giving a negative sign.

How do these models reveal a different pattern of FDI activity in these two broadly-defined EU regions? According to hypotheses, market size gives a positive sign although more significant for periphery, potentially indicating market oriented FDI activities undertaken in this territory. The economic welfare variable, which represents the purchasing power of consumers and the transition of medium-income countries to high-income countries, seems to act as a pull factor to foreign investors. 

The estimated results, which give only a weak power of income of the core countries, whilst a very significant one for the periphery along with income per capita and factor costs, it is natural to conclude that foreign investors seek primarily to exploit cheap resources in the periphery providing a large share of their production domestically
. Besides, GDP and GDP per capita of the peripheral countries exhibit rising trends during the period under examination and capture their transfer from medium to high-income countries, whilst the respective figures for the core countries are fairly stable since they already have achieved high levels. 

Further, competitive factors relating to advanced technology-based production turn out positively important for the core countries and one of them negatively related to inward foreign production for the periphery. The entire picture suggests a rather differentiated FDI activity within these two EU regions, providing evidence for the core-periphery pattern predicted by new economic geography.  More specifically, and in accordance with the theory of the MNE, which allows for the vertical disintegration of production within the multinational firm, differentiated products could be manufactured in the higher income countries, whilst standardised (Heckscher-Ohlin) products or the standardised stages of production of differentiated goods, can be manufactured in the lower income countries.

6. Concluding Remarks and Policy Implications

Income convergence among countries in an enlarged EU has long been a hot issue in research agenda. The catching up of laggard economies to the core ones is of primary concern to EU and national policy makers especially now that ten new countries have accessed the union. 

Whilst the neoclassical growth view predicts convergence in the long run, new growth models allow for income divergence, based on an endogenous mechanism of growth process, through increasing returns and externalities attributed to knowledge and technology accumulation. Here is where FDI emerges as powerful factor acting endogenously in the growth path through the transmission of new ideas and methods.

This study’s focus is to analyse and detect FDI-related growth patterns of these broadly-defined regions, i.e., core vs. periphery. Results are indicative of such a differentiation, with FDI and human capital exerting a significant role in the core countries. In the peripheral ones, in most cases, variables turn out to be incapable of boosting their growth. 

The different impact of FDI between the two is then examined by assessing host characteristics of the regions that are potentially attractive to foreign investors. In fact, results suggest a technology-based attractiveness of the core vs. a duality of market and cost advantages of the periphery.

Trade restrictions, tax incentives and investment policies are of crucial importance in this respect, which are assumed to cause price distortions and, hence, induce the pursuit of rent-seeking without much technological transfer to the periphery. Policy-making bodies should rather engage in more sophisticated targeting of their economic strategies, departing from generic subsidies and focusing on particular industries. Also, results point to the particular role of a minimum of human capital (social capacity) for FDI to be effective. Special attention has then to be paid to advancing existing human resources through well-performing educational and labour-training programs.      

An interesting field that this research may further investigate is whether there is a compementarity or substitutability effect between FDI and domestic investment and how this relationship changes when accounting for the core vs. periphery.  

Table 1. FDI inflows, FDI inward stock and relevant percentages of EU total

Table 1.1 FDI inflows and inward stock, in millions of US$ 

Core Countries

	
	B-L
	France
	Germany
	Netherlands
	UK

	
	Inflows

(million of US$) 
	Inward stock

(million of US$) 
	Inflows

(million of US$) 
	Inward stock

(million of US$) 
	Inflows

(million of US$) 
	Inward stock

(million of US$) 
	Inflows

(million of US$) 
	Inward stock

(million of US$) 
	Inflows

(million of US$) 
	Inward stock

(million of US$) 

	1980
	1,545
	7,306
	3,283
	25,927
	333
	36,630
	2,278
	19,167
	10,123
	63,014

	1985
	1,051
	18,447
	2,595
	36,701
	494
	36,926
	1,505
	24,921
	5,476
	64,028

	1990
	8,047
	58,388
	15,615
	86,845
	2,962
	119,618
	10,514
	68,731
	30,460
	203,894

	1995
	10,689
	112,960
	23,676
	191,434
	12,025
	192,898
	12,301
	116,049
	19,968
	199,760

	1997
	11,998
	128,728
	23,174
	195,910
	12,244
	192,151
	11,132
	122,193
	33,229
	252,945

	1999
	119,693
	179,924
	46,545
	244,667
	55,797
	299,705
	41,187
	192,588
	84,238
	385,120

	2000
	88,739
	195,219
	43,250
	259,775
	203,080
	470,938
	60,313
	246,643
	130,422
	435,422

	2001
	88,203
	203,580
	55,190
	289,015
	33,918
	413,556
	51,244
	285,387
	61,958
	552,062


Source: UNCTAD FDI Statistics electronic database

Peripheral Countries

	
	Greece
	Ireland
	Italy
	Portugal
	Spain

	
	Inflows

(million of US$) 
	Inward stock

(million of US$) 
	Inflows

(million of US$) 
	Inward stock

(million of US$) 
	Inflows

(million of US$) 
	Inward stock

(million of US$) 
	Inflows

(million of US$) 
	Inward stock

(million of US$) 
	Inflows

(million of US$) 
	Inward stock

(million of US$) 

	1980
	672
	4,524
	286
	32,461
	577
	8,892
	157
	3,665
	1,493
	5,141

	1985
	447
	8,309
	164
	33,361
	1,072
	18,976
	274
	4,599
	1,968
	8,939

	1990
	1,005
	5,667
	622
	34,208
	6,411
	57,985
	2,610
	10,571
	13,984
	65,916

	1995
	1,053
	10,957
	1,443
	40,406
	4,842
	63,456
	685
	18,381
	6,161
	109,200

	1997
	984
	12,999
	2,712
	45,736
	3,700
	81,145
	2,477
	19,287
	7,697
	100,021

	1999
	571
	15,890
	18,500
	72,815
	6,911
	108,638
	1,234
	23,519
	15,758
	116,334

	2000
	1,089
	12,499
	26,447
	118,550
	13,375
	113,047
	6,787
	28,469
	37,523
	144,803

	2001
	1,589
	12,006
	15,681
	138,266
	14,871
	107,921
	5,892
	32,921
	28,005
	164,754


Source: UNCTAD FDI Statistics electronic database

Table 1.2 Percentages of FDI inflows and inward stock in total EU

Core Countries

	
	B-L
	France
	Germany
	Netherlands
	UK

	
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of EU

total
	Inward stock

% of EU total

	1980
	7.25%
	3.36%
	15.40%
	11.92%
	1.56%
	16.84%
	10.69%
	8.81%
	47.49%
	28.98%

	1985
	6.62%
	6.88%
	16.34%
	13.68%
	3.11%
	13.77%
	9.48%
	9.29%
	34.49%
	23.87%

	1990
	8.32%
	7.80%
	16.14%
	11.60%
	3.06%
	15.98%
	10.86%
	9.18%
	31.48%
	27.23%

	1995
	9.34%
	9.94%
	20.69%
	16.85%
	10.51%
	16.97%
	10.75%
	10.21%
	17.45%
	17.58%

	1997
	9.38%
	10.37%
	18.12%
	15.77%
	9.57%
	15.47%
	8.70%
	9.84%
	25.98%
	20.37%

	1999
	25.17%
	10.02%
	9.79%
	13.63%
	11.73%
	16.69%
	8.66%
	10.73%
	17.71%
	21.45%

	2000
	12.98%
	8.71%
	6.32%
	11.59%
	29.69%
	21.02%
	8.82%
	11.01%
	19.07%
	19.43%

	2001
	22.65%
	8.42%
	14.17%
	11.95%
	8.71%
	17.10%
	13.16%
	11.80%
	15.91%
	22.83%


Source: UNCTAD FDI Statistics electronic database and authors’ calculations

Peripheral Countries

	
	Greece
	Ireland
	Italy
	Portugal
	Spain

	
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of EU

total
	Inward stock

% of EU total

	1980
	3.15%
	2.08%
	1.34%
	14.93%
	2.71%
	4.09%
	0.74%
	1.69%
	7.00%
	2.36%

	1985
	2.82%
	3.10%
	1.03%
	12.44%
	6.75%
	7.07%
	1.73%
	1.71%
	12.39%
	3.33%

	1990
	1.04%
	0.76%
	0.64%
	4.57%
	6.62%
	7.75%
	2.70%
	1.41%
	14.45%
	8.80%

	1995
	0.92%
	0.96%
	1.26%
	3.56%
	4.23%
	5.58%
	0.60%
	1.62%
	5.38%
	9.61%

	1997
	0.77%
	1.05%
	2.12%
	3.68%
	2.89%
	6.53%
	1.94%
	1.55%
	6.02%
	8.05%

	1999
	0.12%
	0.88%
	3.89%
	4.06%
	1.45%
	6.05%
	0.26%
	1.31%
	3.31%
	6.48%

	2000
	0.16%
	0.56%
	3.87%
	5.29%
	1.96%
	5.05%
	0.99%
	1.27%
	5.49%
	6.46%

	2001
	0.41%
	0.50%
	4.03%
	5.72%
	3.82%
	4.46%
	1.51%
	1.36%
	7.19%
	6.81%


Source: UNCTAD FDI Statistics electronic database and authors’ calculations

Table 1.3 Percentages of FDI inflows and inward stock of Core and Periphery in EU total

	
	Core
	Periphery
	Core and Periphery

	
	Inflows

% of EU

total
	Inward stock

% of EU total
	Inflows

% of  EU total
	Inward stock

% of EU total
	Inflows

% of  EU

total
	Inward stock

% of EU total

	1980
	82.38%
	69.91%
	14.94%
	25.14%
	97.33%
	95.06%

	1985
	70.04%
	67.48%
	24.72%
	27.65%
	94.75%
	95.14%

	1990
	69.85%
	71.79%
	25.45%
	23.29%
	95.31%
	95.08%

	1995
	68.74%
	71.55%
	12.39%
	21.33%
	81.13%
	92.88%

	1997
	71.76%
	71.82%
	13.74%
	20.87%
	85.50%
	92.69%

	1999
	73.07%
	72.51%
	9.04%
	18.78%
	82.10%
	91.29%

	2000
	76.88%
	71.77%
	12.46%
	18.63%
	89.35%
	90.40%

	2001
	74.60%
	72.11%
	16.96%
	18.85%
	91.56%
	90.96%


Source: Authors’ calculations

Table 2. Description of Variables

	Variables
	Description

	MS
	Market size, Gross Domestic Product (GDP) at the price levels and PPPs of 1995, US$ bln., OECD, Annual National Accounts, Comparative Tables.

	GDPC / EWEL 
	GDP per capita at the price levels and PPPs of 1995, US$ mln., OECD, Annual National Accounts, Comparative Tables.

	FDIP
	Inward FDI stock at the price levels and PPPs of 1995, US$ mln., UNCTAD, FDI Statistics and author’s calculations.

	FDISH
	Inward FDI stock/GDP, author’s calculations.

	FDIPC
	Inward FDI stock/POP, author’s calculations

	POP
	Total population, in 1000 units, OECD, Annual National Accounts, Population and Employment.

	INFDI
	Inflows of FDI, at the price levels and PPPs of 1995, US$ mln., UNCTAD, FDI Statistics and author’s calculations.

	DINVP
	Domestic capital stock at the price levels and PPPs of 1995, US$ mln., OECD, Annual National Accounts, Main Aggregates and author’s calculations.

	DINVSH
	Domestic capital stock/GDP, author’s calculations.

	DINVPC
	Domestic capital stock/POP, author’s calculations

	HUMC
	Human capital, Total researchers/Empl

	TRES
	Total researchers, number of units, OECD, Science and Technology, Main Science and Technology Indicators.

	EMPL
	Employment, in thousands of units, OECD, Annual National Accounts, Population and Employment.

	KNOW
	GERD/RDPER, author’s calculations.

	GERD 
	Total expenditure on Research and Development, at price levels and PPPs of 1995, OECD, Science and Technology, Basic Science and Technology Statistics.

	RDPER
	Total R&D personnel, number of units, OECD, Science and Technology, Main Science and Technology Indicators.

	INNR
	National patent applications, number of units, OECD, Main Science and Technology Indicators, various issues.

	ULC
	Unit labor cost, OECD, Economic Outlook, Labor Markets.

	CC
	Interest rates, IMF, International Financial Statistics.

	PPP
	Purchasing power parity, OECD, Annual National Accounts, Exchange Rates, PPPs and Population.


Table 3. Econometric Results for the Core Countries

Dependent Variable: logGDPC, Arrelano-Bond  estimation 

	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	GDPC(-1)
	0.826***
	0.827***
	0.779***
	0.795***
	0.773***
	0.818***
	0.791***

	
	(24.05)
	(23.99)
	(21.18)
	(21.78)
	(20.51)
	(22.78)
	(21.14)

	DOMI
	0.137***
	0.139***
	0.148***
	0.155***
	0.137***
	0.086***
	0.129***

	
	(4.58)
	(4.48)
	(4.69)
	(5.05)
	(3.92)
	(2.93)
	(2.64)

	HC
	0.028***
	
	0.023***
	0.027***
	
	0.014*
	0.016**

	
	(3.28)
	
	(2.73)
	(3.18)
	
	(1.74)
	(2.18)

	FDI
	0.032***
	0.027***
	0.026***
	0.0271***
	0.019**
	0.024***
	0.021***

	
	(3.97)
	(3.48)
	(3.00)
	(3.24)
	(2.23)
	(2.93)
	(2.64)

	FDI*HC
	
	0.00085***
	
	
	0.0015**
	0.16
	0.37

	
	
	(3.08)
	
	
	(2.06)
	(0.58)
	(1.32)

	TRADE
	0.099***
	0.097***
	
	0.076***
	
	0.044*
	0.028

	
	(3.50)
	(3.44)
	
	(2.56)
	
	(1.66)
	(1.06)

	OPEN
	
	
	0.082***
	0.06**
	0.089***
	
	0.074***

	
	
	
	(3.17)
	(2.23)
	(3.32)
	
	(2.67)

	EMPL
	-0.0003***
	-0.00011*
	-0.00016***
	-0.0002***
	-0.00014**
	
	

	
	(-4.08)
	(-1.76)
	(-2.60)
	(-3.56)
	(-2.25)
	
	

	GUNI
	
	
	
	
	0.01**
	0.0079
	

	
	
	
	
	
	(1.88)
	(1.47)
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Intercept
	-0.013***
	-0.012***
	-0.008***
	-0.013***
	-0.0072***
	-0.0059**
	-0.0088***

	
	(-4.08)
	(-4.11)
	(-2.60)
	(-4.30)
	(-2.53)
	(-2.13)
	(-3.36)

	Wald test
	885.70
	880.48
	847.46
	900.17
	818.95
	838.05
	931.72

	Sargan test
	162.52
	163.11
	156.85
	159.51
	149.66
	163.83
	166.49

	m2
	-0.06
	-0.07
	-0.17
	-0.17
	-0.60
	-0.19
	0.01

	N
	100
	100
	100
	100
	100
	100
	100

	
	
	
	
	
	
	
	


z-statistics are in parentheses 

*** p < 0.01,   ** p < 0.05,   * p < 0.10

Table 4. Econometric Results for the Peripheral Countries
Dependent Variable: logGDPC, Arrelano-Bond  estimation 

	
	Model 1 
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	GDPC(-1)
	0.794***
	0.793***
	0.695***
	0.7***
	0.677***
	0.826***
	0.785***

	
	(17.66)
	(17.59)
	(14.32)
	(13.99)
	
	(18.00)
	(16.47)

	DOMI
	0.029
	0.029
	0.121***
	0.126***
	(0.121***
	0.028
	0.106***

	
	(0.95)
	(0.97)
	(3.43)
	(3.42)
	(3.25)
	(0.87)
	(2.88)

	HC1
	0.007
	
	0.0023
	0.0002
	
	0.014*
	0.018**

	
	(0.71)
	
	(0.23)
	(0.02)
	
	(1.68)
	(2.08)

	FDI
	0.007
	0.0058
	0.0031
	0.0015
	0.004
	0.011**
	0.005

	
	(1.40)
	(1.25)
	(0.68)
	(0.30)
	(0.90)
	(2.04)
	(1.05)

	FDI*HC
	
	0.000026
	
	
	-0.0007
	-0.015*
	-0.01

	
	
	(0.07)
	
	
	(-0.69)
	(-1.66)
	(-1.06)

	TRADE
	0.089***
	0.089***
	
	-0.026
	
	0.095***
	0.0005

	
	(4.81)
	(4.80)
	
	(-0.87)
	
	(5.08)
	(4.04)

	OPEN
	
	
	0.167***
	0.19***
	0.178***
	
	0.152***

	
	
	
	(6.91)
	(4.94)
	(6.95)
	
	(4.04)

	EMPL
	0.0002
	
	0.0004***
	0.00048***
	0.00051***
	
	

	
	(1.50)
	
	(2.88)
	(3.01)
	(3.12)
	
	

	GUNI
	
	
	
	
	0.179***
	0.016***
	

	
	
	
	
	
	(2.62)
	(2.48)
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Intercept
	-0.003
	-0.00215
	-0.003*
	-0.002
	-0.0024
	-0.004*
	-0.004**

	
	(-1.19)
	(-1.03)
	(-1.61)
	(-0.98)
	(-1.20)
	(-1.81)
	(-1.97)

	Wald test
	4007.85
	4000.21
	3967.31
	3814.92
	3613.95
	3627.09
	3688.39

	Sargan test
	205.84
	206.07
	176.26
	167.55
	152.18
	177.60
	168.25

	m2
	-1.70
	-1.72
	-1.83
	-1.87
	-2.04
	-2.07
	-1.86

	N
	99
	99
	99
	99
	99
	99
	99


z-statistics are in parentheses 

*** p < 0.01,   ** p < 0.05,   * p < 0.10

Table 5. Econometric Results for the EU Core and Peripheral Countries, 

1980-2001

Dependent Variable: INFDI, LSDV estimation, robust standard errors

	
	EU Core
	EU Periphery

	MS
	149.337*
	41.238***

	
	(1.84)
	(3.13)

	ULC
	-1767.32*
	-51.892***

	
	(-1.65)
	(-3.55)

	CoC
	1036.724
	159.188**

	
	(0.83)
	(2.44)

	EDEV
	1.785
	0.763**

	
	(0.38)
	(2.45)

	KNOW
	2127.812*
	-1.171**

	
	(1.87)
	(-2.02)

	INNRP
	198.646**
	2.35

	
	(2.37)
	(1.30)

	
	
	

	B-L
	
	

	
	
	

	EL
	
	1453.608

	
	
	(0.92)

	E
	
	-10986.29**

	
	
	(-2.05)

	FR
	-69777.78
	

	
	(-0.94)
	

	G
	-137852.2
	

	
	(-1.36)
	

	I
	
	-42175.42***

	
	
	(-3.39)

	NL
	37162.42*
	

	
	(1.74)
	

	P
	
	-3002.869**

	
	
	(-2.32)

	UK
	-34123.96
	

	
	(0.626)
	

	
	
	

	Intercept
	-157396.8
	-9530.759**

	
	(-1.46)
	(-2.46)

	
	
	

	R-sqr
	0.460
	0.636

	R-sqr adj
	0.406
	0.598

	F-stat.
	8.80***
	49.35***

	
	
	

	Mean VIF(
	6.33
	5.30

	CN(
	9.2994
	8.3431

	
	
	

	N
	110
	107


t-statistics are in parentheses

*** p < 0.01,   ** p < 0.05,   * p < 0.10
( A VIF value less than 20 is not expected to create any problems to the results due to multicollinearity

( A Condition Number (C.N.) of value less than 20 is not indicative of a multicollinearity problem

Appendix A

Descriptive Statistics and Correlation Matrices

Table 1.1 Descriptive Statistics for the Core Countries

	Variable
	Obs.
	Mean
	Std. Dev.

	INFDI
	110
	24288.3
	47320.09

	MS
	110
	841.2118
	535.1417

	ULC
	110
	89.6688
	15.0572

	CCAP
	110
	9.8842
	2.9009

	EWEL
	110
	20215.66
	4092.033

	KNOW
	110
	0.08304
	0.00858

	INNR
	110
	163.2814
	161.3678

	FDIP
	110
	133750.1
	112533.4

	DINVP
	110
	2980296
	2441280

	HUMC
	110
	5.39547
	0.9933


Table 1.2 Descriptive Statistics for the Peripheral Countries

	Variable
	Obs.
	Mean
	Std. Dev.

	INFDI
	110
	5605.179
	6375.909

	MS
	110
	384.5996
	390.5486

	ULC
	110
	77.4855
	32.1236

	CCAP
	108
	15.01
	6.5470

	EWEL
	109
	14812.99
	3923.075

	KNOW
	110
	0.09606
	0.2019

	INNR
	110
	228.9113
	352.0417

	FDIP
	110
	36546.38
	39098.78

	DINVP
	110
	1438523
	1616029

	HUMC
	110
	2.7503
	1.3317


Table 2.1 Correlation Matrix for the Core Sample (LSDV Regression) 

	Variable
	MS
	ULC
	CCAP
	EWEL
	KNOW
	INNR

	MS
	1.000
	
	
	
	
	

	ULC
	0.0819
	1.000
	
	
	
	

	CCAP
	-0.0869
	-0.6932
	1.0000
	
	
	

	EWEL
	-0.2239
	0.6618
	-0.4131
	1.0000
	
	

	KNOW
	0.0982
	0.8063
	-0.5528
	0.7601
	1.0000
	

	INNR
	-0.5637
	0.3944
	-0.3047
	0.8563
	0.4785
	1.0000


Table 2.2 Correlation Matrix for the Peripheral Sample (LSDV Regression)

	Variable
	MS
	ULC
	CCAP
	EWEL
	KNOW
	INNR

	MS
	1.000
	
	
	
	
	

	ULC
	0.2096
	1.000
	
	
	
	

	CCAP
	-0.2691
	-0.6543
	1.0000
	
	
	

	EWEL
	0.5230
	0.6266
	-0.6523
	1.0000
	
	

	KNOW
	-0.0598
	-0.3039
	0.0987
	-0.0447
	1.0000
	

	INNR
	-0.2877
	0.4866
	-0.4471
	0.6042
	-0.0634
	1.0000
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� The case of Ireland is characteristic to this end, which has been experiencing very high growth rates attributed to a large part to mass inward FDI in recent years. 





� However, there are studies which indicate limited indirect benefits from FDI. See, among others, Aitken and Harrison (1999) for Venezuela, Braconier et al. (2001) for Sweden, Narula and Marin (2003) for Argentina.


� It must me mentioned at this point that Grossman and Helpman (1991) do not account for FDI in their model. 


� These countries are reported to account for the bulk of both the cumulated 1992-2000 intra-EU inflows (76%) and respective outflows (83%), (Eurostat, 2001)


� It is the EU15 considered in the present paper, i.e. before the accession of the ten new member states.


� Italy is usually included into the core. However, by virtue of its geographical position, on the ‘edge’ of Europe and the fact that it borders with Switzerland, a non-EU country, on the south, makes it more appropriate to be included in the periphery countries. Nevertheless, for robustness tests, we also experimented with alternative specifications, i.e., excluding Italy from the peripheral group to check whether results are prevailing. 


Denmark, Finland and Sweden are excluded from the sample since although geographically located in the periphery, by no means can they be considered as technological followers within the building block of the present paper.








� The growth equation comes from the usual notation of the production function as: � EMBED Equation.DSMT4  ���, where Y=gross domestic product (GDP) in real terms, D=domestic capital stock, F=foreign capital stock, H=human capital (the very basic model assumed here), assuming log linearity. The approach followed here, i.e., the Arellano-Bond dynamic panel data estimator, takes first differences to allow for IV estimation. In this equation, human capital stock has been replaced by the share of total researchers in population or the R&D personnel in employment thus it doesn’t need to be measured in logarithms.   


� Discussion of the variables presented in this part is beyond the scope of the paper. For an extensive analysis, see references.


� Other variables have also been examined, however we restrict ourselves to the most common ones.


� 1.96 for 5% and 2.58 for 1%.


� In specifications where the interaction effect is incorporated, we haven’t included the human capital due to almost perfect correlation. In the last specification where both terms are included, we have used an alternative measure of human capital in the interaction term, i.e., instead of total researchers in population, the ratio of R&D personnel in employment.


� We present results only of the Germany unification time dummy since it is the most robust in all specifications. However, even when accounting for other time effects, our results turned out to be robust.  


� For excellent reviews on new production trends and theories, see Amiti, (1998) and Ottaviano and Puga 


(1998). 


� For two recent studies testing FDI determinants between groups of countries within the EU, see Clegg, 1997 (groupings based on the countries’ stage of IDP-Investment Development Path) and Mold, 2003, based on “the premise of structural differences between ‘central’ and ‘peripheral’ economies which affect their respective ability to attract industrial capacity” (p. 38). 


� There is an extensive body in related literature addressing the market size effect, either in a general or within the European Integration context. For relevant studies, see Buckley and Casson, 1981, Dunning, 1993, Aristotelous and Fountas, 1996, Clegg, 1995, 1999, Mold, 2003). 


� The VIF and the C.N. are reported at the bottom of the results. Explicit collineratity diagnostics reporting also the respective eigenvalues are available upon request.   


� Descriptive statistics (for all variables in this analysis and the analysis of the previous section) and correlation matrices (for LSDV regressions) may be found in Appendix B.


� According to evidence, much of affiliates’ production in these countries is exported either to the parent’s country or to other destinations. Nevertheless, even if the primary scope of investors is production for exports, selling to the domestic market would be of much interest to them so as to avoid transportation costs.
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