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Abstract

In this paper we investigate the location determinants of US outward FDI flows in the OECD area for the period 1982-1997. The data set allowed us to discern differences in the pattern of US FDI among six different groups of countries over the last two decades, i.e. the whole of the OECD, Europe–OECD, non-Europe OECD, EU, EU-core and EU-periphery.  The results indicate that the US FDI pattern varies among different groups of countries within the OECD.  Agglomeration factors, such as market size, qualified and productive labour, technological performance and similar consumer preferences seem to dominate in the location choice of US investors. 
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1. INTRODUCTION

Since the Second World War, the USA has been consistently one of largest investors among the member countries of the Organisation of Economic Co-operation and Development (OECD).  As can be seen in Tables 1 and 2, during the last two decades, the OECD countries are the main host-markets of US Foreign Direct Investment, with Europe holding a dominant position.  Mexico and Canada attracted (together) on average 15% of US outward FDI  (Table 2) whilst three European countries, i.e., the UK, The Netherlands and Belgium constituted approximately 65% of total US FDI in 1998 (Table 2).

INSERT TABLE 1 AND 2 HERE

During the last twenty years the European Union (EU) has been enlarged with the accession of six new member states, the Single Market plan has been put into effect since 1992 and the Monetary Union, with the introduction of a single currency (EURO), is already realized. Meanwhile, new member- states have been have further expanded the EU countries, and the impact of structural policies on the convergence process of "economically weaker member-states", has made it imperative for other economic aspects of the internal market to be considered.  

After removal of tariff barriers, economies of scale are realised in a number of industries.  Economies of scale themselves induce horizontal and vertical specialisation within industries. A wider market therefore makes it possible to segregate various functions of an industry into specialised undertakings that will themselves constitute new industries (Dunning, 1997). The argument for European integration was that the effects of economies of scale and increased specialisation will not spread equally over the member countries, and thus the less advanced areas may not receive significant benefits in terms of increased efficiency and welfare. «Instead it is claimed, the impact of economies of scale and of agglomeration effects,…, will produce self-reinforcing dynamic effects-termed "polarisation" that accentuate rather than ameliorate regional imbalances of real incomes» (Robson, 1987, p. 74). Furthermore, «economies of scale and trade costs encourage the concentration of manufacturing production in countries that have good access to large markets» (Amiti, 1998a, p. 46). 

In this paper the EU is at the heart of the analysis as the process of economic integration has become more substantiated.  At the empirical level there has been a long standing tradition of work aiming to measure the significance of the determinants of US direct investment in the EU.  The first effort was that of Scaperlanda in 1967.  He compared the proportion of long-term US FDI in the European Economic Community (EEC) countries and in the non- EEC countries of Western Europe for the period 1951-1964.  He concluded that the creation of EEC did not actually reallocate international investment.  Consequent studies by Wallis (1968), D’Arge (1969), Scaperlanda and Mauer (1969), Schmitz (1970), Goldberg (1972) and Schmitz and Bieri (1972) continued the controversy on whether the EEC countries have attracted larger shares of US FDI than other Western European countries (namely European Free Trade Association Countries (EFTA) which included the United Kingdom (UK)) and on which factors do eventually determine US FDI in Europe.  Tariff discrimination, market size and growth rate were among the variables tested, though without providing consistent results for the decade or so just after the Second World War. Scaperlanda and Balough (1983) using data that went longer (1952-1977) affirmed the importance of market size, and growth potential, among other factors, in explaining US FDI in the EEC.   

It is obvious that these first studies mainly elaborated the decision of US firms to invest in Europe around the issues of  a large market size and the desire to get inside the tariff wall.
In line with this tradition, the aim of this paper is to examine whether and by consequence how, the process of European Integration has affected the locational determinants of US Foreign Direct Investment (FDI) in the last two decades by incorporating in the analysis the developments in “new trade theory” and “new economic geography” and by providing solid econometric evidence.  In this period i.e. 1982-1997, the process of European Integration has made considerable steps forward.  Did this process have any effect on the locational determinants of US FDI?  The answer to this question is positive.  The empirical evidence is in favor of our hypothesis that the location characteristics attracting US FDI have changed during that period.

The rest of the paper is organized as follows:  Next section provides the empirical literature describing the determinants of US FDI within the European Union.  In section 3, we construct a basic model unfolding the locational characteristics that attract FDI.  Section 4, provides a description of the sample and illustrates the econometric methods used to test for unit roots and for estimating the basic equation of the model.  We defend our hypotheses in section 5.  The results and their interpretation can be found in section 6. Finally in section 7, we conclude.

2. US FDI in Europe: Empirical Evidence

Recent empirical work sheds some light on the importance of the dynamic supply and demand conditions -that are generated among industrialised countries- following trade liberalisation, intensified regional integration efforts and the emergence of new protagonist countries in the international investment scene. Once more in many of these studies the emphasis is placed on US outward FDI
. 

Seminal is the work of Culem (1988) who investigated the bilateral flows of FDI among six industrialized countries for the period 1969-82. His results showed that foreign investors prefer «faster growing markets… in relation with the home market of the investor» (p. 893) and that high relative unit costs of labour discourage inward FDI (see also Pain, 1993; Hatzius, 2000)
.  Furthermore, Culem disaggregated his model into three sub-models, i.e. US-EEC, EEC-US and intra-EEC. Demand driven factors seem to dominate and some of his findings for the intra-EEC model include a negative relationship between FDI and  pre-existent exports, in contrast to the US-EEC sub-sample where exports seem to work in a complementary way to FDI.

Veugelers (1991), using a cross–sectional model for 1980, investigated the determinants of the distribution of numbers of affiliates of MNEs in OECD countries regardless of whether they were host or home countries of MNEs. She found that demand factors such as «sharing the language, being a neighbour and having a large market»  (p. 371) are attractive location characteristics for MNE affiliates  (Grosse and Trevino, 1996).  Cost considerations were found to be insignificant. 

Wheeler and Mody (1992) stressed the prevalence of both cost and demand considerations. Agglomeration factors, i.e. infrastructure quality, degree of industrialization, existing level of FDI, labour costs and market size determine US FDI location choice (Papanastassiou and Pearce, 1990; Head et al., 1995; Braunerhjelm and Svensson, 1996; Brainard, 1997). 

Cushman (1985,1987) in a study of US inflows and outflows with others industrialized countries also reported that «a rise in source country wages or cut in its labour productivity encourages FDI out of that country» (Cushman 1985, p. 181).  Barrell and Pain (1999a) found that lower interest rates at home enhanced Japanese FDI in the US and EU. Davis and Weinstein (1999) suggested that economic geography could provide a substantial insight into production at a regional level.  This result was in contrast to their previous findings (Davis and Weinstein, 1996) where economic geography seemed to explain little about production on an international level.

 Finally, Barell and Pain (1999b) point out how the removal of internal barriers in Europe led to a growth of multinational investment activity. «The potential for agglomerations to attract new investments which then influence the growth process has important implications for national policies, as it means that the size of nations is to be determined in the process of European integration, not just taken as given» (Barell and Pain 1999, p.925).

3. THE FDI MODEL: A SIMPLIFIED APPROACH
The ultimate goal of each firm is the maximization of profits.  Maximizing the current discounted value of profits then maximizes the net worth of the company.  Lets also assume that this firm sells its product to more than a single market and is able to produce it domestically or abroad.  The two production functions have the following form:

Domestic Production Function:
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Foreign Production Function:
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Where Q denotes the total production, A is the level of technology, K represents capital either domestic or foreign, L stands for labour and the asterisks are used to show production abroad.  For simplicity we assume constant returns to scale in both locations meaning that:
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in equation (1.1) and
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in equation (1.2)

The firms need to solve the following problem:
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X represents the quantity sold in each market, which of course does not have to equal the quantity produced in each market, and Q denotes it.

We form the Lagrangean Function:
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The first order conditions are the following:
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The first two conditions imply that the marginal revenues are the same in both markets; there is no price discrimination.  On the other hand the marginal costs differ and therefore production might not be the same across the two regions.  We can solve for 
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in terms of the exogenous factors determining them by using equations (1.8)-(1.11), the implicit function theorem and applying Cramer’s rule.

The total costs functions are for the two markets respectively:
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Where w is the wage rate and c the cost of capital.  The cost of capital abroad, in equation (1.13) should be the same for domestic and foreign capital.  In each country the income of production factors should equal their spending on products.  Therefore we can solve for 
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The above equation (1.14) shows that FDI in each period is determined by the demand conditions of the market and the costs of factors of production domestically and abroad.

4. DATA SAMPLE DESCRIPTION AND ECONOMETRIC TECHNIQUES

a. Data Sample Description

Our sample of countries -that are host to US FDI- covered the 28 members of the OECD during the period investigated, from the early 1980s (1982) to the later 1990s (1997).  We intended to pursue a deeper insight into the strategic positioning of US MNEs' operations within the EU
 through a distinction between core and peripheral groups of countries (in terms of differences in economic characteristics) and the two special cases, United Kingdom and Ireland.  The peripheral group then comprised those EU member states that participate in the European Structural Funds Programme (ESFP), i.e. Greece, Italy, Ireland, Portugal and Spain.

Data was compiled from various issues of a number of OECD publications, including the 'Main Economic Indicators', 'Main Science and Technology Indicators', ’International Trade and Competitiveness Indicators’ and 'International Investment Statistics Yearbook'.  This range of publications and databases facilitated the coverage of the relevant economic variables and the valuably extended time frame (for all OECD countries during their period of membership).

INSERT TABLE 3 HERE.

The dependent variable tested in the analysis is annual US direct investment stock to individual OECD countries, from the 'International Investment Statistics Yearbook'.  The independent variables used, and the hypotheses relating to them, are introduced in section 5.

b. Econometric Techniques


In order to allow for specific country unobserved characteristics, i.e. industrial, cultural, etc., the study used the fixed effects panel estimation technique. The value of the dependent variable (here US FDI stock) for the ith unit at time t, yit, depends on K exogenous variables (xAit,…xKit) = x´it that differ among individuals in a cross-section at a given point of time and also exhibit variation through time.

The general form of the model is
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where i = 1…n, and represents the member countries of the OECD participating in the sample, and t = 1,…t (covering the relevant time period).
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 is a 1 x k vector of coefficients constant over time and 
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 is a 1 x 1 scalar constant representing the effects of those variables peculiar to the ith individual in the same fashion over time.

We formulate the error term uit in a way that represents the effects of the omitted variables that are specific to both the individual units and time.  We moreover assume that uit is an independently identically distributed random variable with 
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 where It is a T x T identity matrix.
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The ordinary least squares (OLS) is the best linear unbiased estimator (BLUE).

Finally, testing for unit roots in panels is relatively recent.  We nevertheless applied the Im, Pesaran, Shin (1997) test (IPS).  We used this test for two reasons.  Firstly, it allows  for heterogeneity across the individual i’s and secondly overall the IPS t-bar test has the most stable size (Choi, 1999).

More precisely the test is constructed as follows:

Consider the model:
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Where zit is the fixed effects and 
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(2), that means that uit are serially correlated with different serial correlation properties across cross-sectional units.  We combine the two equations, (1) and (2) and we get:
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The null hypothesis is 
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For all i and the alternative is 
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 for at least one i. The IPS t-bar statistic is defined as the average of the individual Augmented Dickey Fuller (ADF) statistic as:
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is the individual t-statistic of testing the H0 in (3).  Using some manipulation
 we get that:


[image: image31.wmf]([|1])

(0,1)

[|1]

iTi

IPS

iTi

NtEt

tN

Vart

r

r

-=

=Þ

=


The values for 
[image: image32.wmf][|1] and [|1]

iTiiTi

EtVart

rr

==

 have been computed by IPS using simulations techniques for different values of T and pi’s.

5. HYPOTHESES
The key target of the paper was to update our theoretical and empirical understanding regarding the impact of agglomerative and location-cost factors on the geography of US outward FDI flows in Europe.  The following variables were applied in the analysis:

GDP: As in other studies we also apply GDP as a measure of market size and we expect a positive relationship with FDI.  Market size related to the cost effectiveness of local production.  A large market induces economies of scale in production and is expected to attract FDI oriented towards either horizontal or vertical integration (Venables 1999; Vernon, 1966).  

GDP per capita: Moreover, we also characterised the demand side of an economy through GDP per capita. New trade theories bring to the surface the well known Linder hypothesis according to which countries exhibiting similarities in their demand patterns will tend to be close trading partners (McPherson, et al. 2000).  Extending the hypothesis to FDI we would expect that US FDI would tend to be directed to countries with similar levels of income.  Consequently we would anticipate a positive relationship between the two variables.  Horizontal integration is then suggested as promoting the production of both standardized and innovative new final goods in the host countries.

Export Market Growth (EXMGR): Exports between countries could be either substituting or complementing for FDI (Markusen 1984; Dunning, 1997; Torstensson, 1998). This very much depends on the nature of FDI promoting vertical or horizontal integration.  We use Export Market Growth (EXMGR) to capture this relation.  Thus a negative relationship would imply that FDI is directed to cater predominately to the local market needs while a positive relationship could suggest the use of local production as a potential entry point to other neighbouring markets.

Some of the key cost-related factors tested in empirical studies include export prices and labour costs.  These variables are also a proxy for the competitiveness of local economy as defined by the OECD in ‘International Trade and Competitiveness Indicators’.

Unit Labour Cost (ULC): The relation between wages, productivity and FDI is fairly clearer (Pain, 1993).  Wage has been found to have a stable negative relation with FDI while the opposite holds for productivity (Cushman, 1987).  The ratio of wage over productivity (ULC) is expected to have a negative relation with FDI flows.

Export Price Index (EXPRI): On the other hand Export Price Index (EXPRI) shows the ability of the local economy to promote its products abroad and the competitive advantages underneath.

Research and Development (R&D): Financing R&D and augmenting the quality of labour constitutes one of the reinforcing elements of agglomeration
.   Following, Symeonides (1996) we also distinguished between « innovative inputs» and «innovative output», measuring the former with the Gross Domestic Expenditure over Total Researchers in the economy (RDEFEC) and the latter with the number of patents registered by each host-country (NPA).  We considered NPA as a more efficient measure of R&D activity as it demonstrates the effective use of technological inputs such as R&D expenditures and/or number of scientific and technological personnel, etc.  We expected a positive sign for both variables indicating a more decentralised R&D strategy, i.e. US firms do not rely exclusively on home R&D resources but they try to capitalize on the advance technological capabilities of the host economies (Cohen and Levinthal, 1989; Papanastassiou and Pearce, 1997). 

The following quantifies function 1.14 and  is the estimated equation:


[image: image33.wmf],01,2,3,4,5,6,7,,

ititititititititiit

FDIGDPGDPPCEMGREXPRIULCNPARDEF

aaaaaaaame

=+++++++++



 MACROBUTTON MTPlaceRef \* MERGEFORMAT (1.15)

Where i=1,2,…,27 represents country i and t=1982,1983,…,1997 the time period.

6. RESULTS AND INTERPRETATION.

Before proceeding with the empirical evidence it is important to clarify one important technical issue.  This issue concerns the stationarity of the time series. Although recent econometric literature (Philips and Moon, 2000) shows that when using panel datasets the regressions are usually not spurious, because the cross sectional element removes all the noise, the majority of these studies refers to large datasets both on the cross sectional and the time series dimension.  In this study, the dataset used is not large enough to provide us with confidence that we do not have any kind of problem.  Therefore, as a first step we tested for the existence of a unit root in our economic series, using the Im, Pesaran Shin (1997) test.  The results showed that we cannot accept the null hypothesis of the existence of a unit root and so we proceeded in the second stage using standard panel data fixed effects estimation methods.  The aim of this second step was to shed some light on the locational determinants of US FDI during the period 1982-1997.  

 The results of the IPS test for the full sample and the two European sub-samples presented in tables 4 to 6 show no evidence of the existence of a unit root.

INSERT TABLE 4 HERE

INSERT TABLE 5 HERE

INSERT TABLE 6 HERE

In Table 7 we present results obtained for the full sample and the two main sub-samples i.e. European and non-European countries and in Table 8 we focus in the intra-European sub-samples.
6a. Full Sample, Europe-OECD and Non-Europe OECD

The overall performance of the model in all cases is fairly good and the F-stat concerning the fixed effects shows that these are jointly statistically significant
.

INSERT TABLE 7 HERE

There is a statistically significant positive relationship between GDP and the FDI stock in the full sample.  On the other hand, GDP per capita is statistically significant with a positive sign indicating that the similar consumer preferences that characterise on average the OECD do influence the FDI stock. EXMGR has a statistically significant positive sign at 10% for the full sample and the non-European sub-sample and at 5% for the Europe sub-sample, suggesting complementarily in the two modes of market penetration i.e. exports and FDI.

Export price index is positive and statistically significant in all three samples showing that the existence of competitive advantages attracts heavily FDI.  When it comes to ULC this is negative and statistically significant only for the full sample ( justifying Culem’s result).

Finally, the relation between the US FDI and the two R&D variables is not statistically significant in the full and Europe sample.  On the contrary, we notice a negative significant sign in the non-European sub-sample confirming the commitment  in R&D in these countries
.  In this case high R&D capabilities act as a barrier to entry due to increased competition.

6b. EU, EU- core and EU- periphery 

In table 8 the tests explore whether there exist differences between the EU core countries and the EU periphery with and without the special cases of United Kingdom (UK) and Ireland.  We choose to exclude these two countries due to their special cultural, social and economic ties with the United States.  The empirical evidence certifies our initial intention to exclude the two countries from the sample.  

INSERT TABLE 8 HERE

Regarding the EU sample the results are almost the same with the European sample.  The only difference comes from the EXPRI variable which remains positive but becomes insignificant and the RDEFE variable, which becomes significant, revealing a decentralised R&D strategy from US multinationals.  These when undertaking FDI in the EU pursue high innovation inputs for their products.

Interesting are the results for the core of the EU, especially when we withdraw the United Kingdom.  The model performs much better without the UK, indicating that the traditional models for FDI can explain well the investment behaviour in this particular area, but there are also other factors, i.e. cultural, social that affect the investment pattern in UK.  GDP reflects the market- seeking behaviour of US FDI in the core sub-sample, whilst when looking at the result of GDP per capita, for both sub-samples, one could make an interesting point.  The positive and statistically significant coefficient provides us with strong evidence that the Linder hypothesis is still valid for US FDI in the core EU countries (McPherson et al., 2000).  Vernon in his original product cycle model (1966) also incorporated demand similarities in order to explain US FDI in Europe.

The positive and statistically significant sign of EXMGR reveals the tendency of US investors to use the core European markets as an export platform for their products.  On the other hand, traditional cost measures seem to lose their role in FDI attractiveness.  EXPRI and ULC keep their expected signs but only ULC for the core sub-sample, when we exclude the UK, is statistically significant at 5%.  That can interpreted as a move away from the efficiency seeking behaviour of FDI, especially for the European Union countries.

Finally, when it comes to the two R&D measures, NPA is negative but totally insignificant and RDEFEC is positive and significant in both sub-samples, confirming our previous hypothesis of a decentralised R&D policy for US investors.

Our results are almost the same for the peripheral EU countries, especially when we keep Ireland in the sample.  The only change is the significant coefficient of the EXPRI, which keeps its expected positive sign.  This can be interpreted as a need of US investors to capture competitive advantages of these economies.  Removing Ireland from the sample changes completely the results as it can be seen from the last column of table 8.  Only GDP remains positive and statistically significant.  On the other hand the F-stat of the individual effects reported in the last row of the table gains significance, revealing the large differences between the remaining countries of the EU periphery.

7. CONCLUSION

The purpose of this paper was to discern differences in the location determinants of US outward flows among six different groups of countries over the last two decades, i.e. the whole of the OECD, Europe OECD, non-Europe OECD, EU, EU-core and EU-periphery countries over last two decades, i.e., 1982-1997.   Emphasis was placed on Europe, as the EU-core countries have been the traditional recipients of US FDI since after the Second World War.

In Table 9 is presented an analytical summary of the statistical significant results for each one of the six sub-samples.

INSERT TABLE 9 HERE

The results suggest that the US FDI pattern varies among different groups of countries within the OECD. It is obvious that US flows directed to each of the geographical areas, within the OECD, are not determined by a unique set of factors.  Although common characteristics do exist, such as the positive results of GDP and GDPPC, other variables do seem to discriminate among the different regions such as Unit Labour Costs (ULC) and R&D effectiveness (RDEFE). 

Agglomeration factors, such as market size, qualified and productive labour, technological performance and similar consumer preferences seem to dominate in the location choice of US investors.

Different characteristics on the agglomeration-demand, and supply-related factors and costs of factors of production (labour and capital prices) reinforce our findings not only on the idiosyncratic behaviour of certain location factors but also on their potential impact on the process of European Integration in particular.

In concluding, future research could provide more recent evidence and relate US outward FDI with inward US stock as well as the performance of US subsidiaries in their respective host-markets. 

TABLES and APPENDICES

TABLES

Table 1. US FDI Outflows (million US $) by Geographical Area
	
	OECD
	WORLD
	EU
	OECD/WORLD
	EU/WORLD
	EU/OECD

	1985
	8512
	12720
	6856
	66.9%
	53.9%
	80.5%

	1990
	19741
	30982
	4275
	63.7%
	13.8%
	21.7%

	1995
	62108
	92074
	37924
	67.5%
	41.2%
	61.1%

	1998
	93285
	121644
	66461
	76.7%
	54.6%
	71.2%


Source: OECD International Investment Yearbook. (Various Issues)

Table 2. US FDI Outflows per Country (million US $, percentage per OECD Total)

	 
	1985
	1990
	1995
	1998

	Australia
	299
	794
	5537
	3659

	
	3.5%
	4.0%
	8.9%
	3.9%

	Austria
	-9
	54
	513
	1137

	
	-0.1%
	0.2%
	0.8%
	1.2%

	Belgium-Luxembourg
	74
	617
	2273
	5544

	
	0.8%
	3.1%
	3.6%
	5.9%

	Canada
	76
	3902
	7767
	10259

	
	0.8%
	19.7%
	12.5%
	10.9%

	Czech Republic
	NA
	NA
	51
	60

	
	NA
	NA
	0.08%
	0.06%

	Denmark
	59
	266
	-95
	406

	
	0.6%
	1.3%
	-0.1%
	0.4%

	Finland
	54
	10
	158
	334

	
	0.6%
	0.05%
	0.2%
	0.3%

	France
	944
	1267
	5196
	2895

	
	11.0%
	6.4%
	8.3%
	3.1%

	Germany
	213
	1626
	3349
	2025

	
	2.5%
	8.2%
	5.3%
	2.1%

	Greece
	-26
	33
	-24
	20

	
	-0.3%
	0.1%
	-0.03%
	0.02%

	Hungary
	NA
	141
	524
	231

	
	NA
	0.7%
	0.8%
	0.2%

	Iceland
	1
	6
	4
	0

	
	0.01%
	0.03%
	0.01%
	0.0%

	Ireland
	657
	926
	695
	3554

	
	7.7%
	4.6%
	1.1%
	3.8%

	Italy
	908
	1219
	2506
	-262

	
	10.6%
	6.1%
	4.0%
	-0.2%

	Japan
	333
	984
	2336
	3844

	
	3.9%
	4.9%
	3.7%
	4.1%

	Korea
	42
	330
	1107
	665

	
	0.4%
	1.6%
	1.7%
	0.7%

	Mexico
	136
	1926
	2113
	2533

	
	1.5%
	9.7%
	3.4%
	2.7%

	Netherlands
	569
	-2004
	9386
	14996

	
	6.6%
	-10.1%
	15.1%
	16.0%

	New Zealand
	46
	1962
	787
	-1699

	
	0.5%
	9.9%
	1.2%
	-1.8%

	Norway
	347
	-43
	247
	821

	
	4.0%
	-0.2%
	0.3%
	0.8%

	Poland
	NA
	1
	232
	425

	
	NA
	0.01%
	0.3%
	0.4%

	Portugal
	15
	27
	137
	13

	
	0.1%
	0.1%
	0.2%
	0.01%

	Spain
	247
	460
	920
	650

	
	2.9%
	2.3%
	1.4%
	0.6%

	Sweden
	4
	279
	9492
	721

	
	0.05%
	1.4%
	15.2%
	0.7%

	Switzerland
	367
	5314
	1850
	5966

	
	4.3%
	26.9%
	2.9%
	6.3%

	Turkey
	9
	149
	163
	60

	
	0.1%
	0.7%
	0.2%
	0.07%

	United Kingdom
	3147
	-202
	13830
	34428

	
	36.9%
	-1.0%
	22.2%
	36.9%


Source: OECD International Investment Yearbook. (Various Issues)

Table 3. Description of Variables

	Variable
	Description
	Source

	FDIP
	Direct Investment Outflows by Country, bn. US$ (1990)
	International Investment Statistics Yearbook

	GDP
	GDP (1990), bn. US$
	Main Economic Indicators

	GDPPC
	GDP Per Capita (1990), US$
	Main Economic Indicators

	EXMGR
	Export Market Growth
	International Trade and Competitiveness Indicators

	EXPRI
	Export Price Index
	International Trade and Competitiveness Indicators

	ULC
	Unit Labour Cost (1990)
	International Trade and Competitiveness Indicators

	NPA
	National Patent Applications
	Main Science and Technology Indicators

	TRES
	Total Researchers of the Economy
	Main Science and Technology Indicators

	GDERD
	Gross Domestic Expenditure on R&D, million US$ (1990)
	Main Science and Technology Indicators

	RDEFEC
	GDERD/TRES
	Authors’ Calculations


Source: On-line database of  SourceOECD

Table  4. Im, Pesharan, Shin Unit Root Test (Full Sample)

	Series
	Lags
	t-bar
	Psi (t-bar)
	Prob.

	Obs.

	FDIP
	1
	1,589
	12,147
	0,000
	201

	GDP
	1
	-1,076
	1,719
	0,043
	201

	CDPPC
	2
	-0,245
	4,496
	0,000
	192

	EXMGR
	2
	1,246
	10,164
	0,000
	192

	EXPRI
	4
	-0,582
	2,669
	0,004
	174

	ULC
	4
	-1,040
	1,034
	0,151
	174

	NPA
	3
	-0,795
	2,272
	0,012
	183

	GDERD
	2
	-2,172
	-2,826
	0,002
	192


Table  5. Im, Pesharan, Shin Unit Root Test (EU Core Sample)

	Series
	Lags
	t-bar
	Psi (t-bar)
	Prob.

	Obs.

	FDIP
	1
	1,133
	8,308
	0,000
	129

	GDP
	1
	-1,044
	1,480
	0,069
	129

	CDPPC
	3
	-0,389
	3,016
	0,001
	117

	EXMGR
	2
	0,997
	7,391
	0,000
	123

	EXPRI
	4
	-0,966
	1,040
	0,149
	111

	ULC
	4
	-1,200
	0,370
	0,356
	111

	NPA
	1
	-1,966
	-1,433
	0,074
	129

	RDEFE
	3
	-3,033
	-4,773
	0,000
	117


Table  6. Im, Pesharan, Shin Unit Root Test (EU Periphery Sample)

	Series
	Lags
	t-bar
	Psi (t-bar)
	Prob.

	Obs.

	FDIP
	1
	-0,387
	2,638
	0,004
	75

	GDP
	1
	-0,864
	1,525
	0,064
	75

	CDPPC
	1
	1,710
	7,541
	0,000
	75

	EXMGR
	1
	1,535
	7,133
	0,000
	75

	EXPRI
	4
	-2,014
	-1,462
	0,072
	75

	ULC
	1
	-0,971
	1,273
	0,101
	75

	NPA
	1
	-0,649
	2,027
	0,021
	75

	RDEFE
	4
	-1,769
	-0,940
	0,174
	75


Table 7. Econometric Results for the Full Sample, Europe and non-Europe OECD

Dependent Variable:  US FDI Stock,  Fixed-Effects Estimation

	
	FULL SAMPLE
	EUROPE
	NON-EUROPE

	GDP
	15.728***
	20.433
	-1.727

	
	(4.771)
	(24.765)
	(5.979)

	GDPPC
	1.879***
	0.485*
	6.402***

	
	(0.385)
	(0.300)
	(1.795)

	EXMGR
	0.032*
	0.191**
	0.015*

	
	(0.020)
	(0.086)
	(0.008)

	EXPRI
	142.163***
	65.273**
	146.160***

	
	(34.543)
	(31.026)
	(53.203)

	ULC
	-43.808**
	12.082
	-9.983

	
	(18.271)
	(57.776)
	(18.696)

	NPA
	0.049
	0.038
	-0.128*

	
	(0.041)
	(0.039)
	(0.070)

	RDEFE
	1.222
	1.270
	-1.050**

	
	(236.000)
	(1.660)
	(0.452)

	CONS
	-31841.43***0
	-18119.650*
	-103908.1***

	
	(8536.222)
	(9669.195)
	(33074.2)

	
	
	
	

	OBS
	398
	287
	111

	R-Square
	0.3338
	0.4892
	0.4717

	
	F(7,364)=26.06
	F(7,260)=35.57
	F(7,97)=12.37

	sigma_u
	27320.1
	25379.9
	32169.4

	sigma_e
	10968.3
	10140.5
	8541.61

	rho
	0.86119
	0.86234
	0.93414

	
	F(26,364)=31.65
	F(19,260)=22.42
	F(6,97)=38.78


Standard Errors are in parenthesis

*** Significant at 1% level.

**   Significant at 5% level.

*     Significant at 10% level.

Table 8.  Econometric Results for the European Union, the EU Core and EU Periphery

Dependent Variable: US FDI Stock,  Fixed-Effects Estimation
	
	EU
	EUCORE
	EUCORE

(NotUK)


	EUPERIPH
	EUPER

(NotIRE)

	GDP
	23.938
	-11.713
	33.868***
	38.729***
	52.429***

	
	(25.831)
	(37.643)
	(11.539)
	(6.631)
	(5.779)

	GDPPC
	0.902**
	1.674*
	1.928***
	0.762***
	-0.169

	
	(0.429)
	(0.950)
	(0.481)
	(0.179)
	(0.209)

	EXMGR
	0.182**
	0.304**
	0.058*
	0.001
	0.008

	
	(0.087)
	(0.141)
	(0.036)
	(0.010)
	(0.013)

	EXPRI
	43.779
	250.361
	15.617
	16.184*
	4.823

	
	(50.078)
	(221.842)
	(126.281)
	(10.173)
	(8.331)

	ULC
	-12.303
	-219.820
	-141.886**
	-33.850**
	3.355

	
	(68.164)
	(151.514)
	(61.546)
	(14.833)
	(22.094)

	NPA
	0.006
	-0.085
	-0.019
	0.011
	0.009

	
	(0.045)
	(0.102)
	(0.084)
	(0.010)
	(0.007)

	RDEFE
	7.070***
	1.240**
	9.090***
	6.100***
	2.080

	
	(2.720)
	(0.511)
	(3.150)
	(1.750)
	(1.510)

	CONS
	-36054.790***
	-53278.830**
	-45237.530***
	-4312.070
	-5533.176

	
	(10410.480)
	(24045.140)
	(13273.130)
	(3705.008)
	(1243.237)

	
	
	
	
	
	

	OBS
	224
	144
	128
	80
	64

	R- Square
	0.4870
	0.5591
	0.6314
	0.9488
	0.9521

	
	F(7,203)=27.53
	F(7,128)=23.19
	F(7,113)=27.66
	F(7,68)=180.18
	F(7,53)=150.52

	sigma_u
	30037.1
	27467.8
	24014.5
	14602.1
	17232.7

	sigma_e
	11312
	13085.9
	6395.17
	832.324
	784.046

	rho
	0.87579
	0.81502
	0.93378
	0.99676
	0.99793

	
	F(13,203)=21.88
	F(8,128)=17.44
	F(7,113)=10.47
	F(4,68)=59.80
	F(3,53)=74.07


Standard Errors are in parenthesis

*** Significant at 1% level.

**   Significant at 5% level.

*     Significant at 10% level

Table 9.  Summary of the Results

	Area
	FDI Factors
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APPENDIX 1. 

Fixed Effects of estimated models

	
	FULL SAMPLE
	EUROPE
	NON EUROPE

	AUSTRALIA
	
	
	

	
	
	
	

	AUSTRIA
	-20976.280***
	-12042.010***
	(dropped)

	
	2316.901
	4668.014
	

	BELGIUM-LUX
	-16495.060***
	-16186.430*
	(dropped)

	
	3014.591
	8574.201
	

	CANADA
	31963.490***
	(dropped)
	28395.310***

	
	5271.048
	
	5199.789

	CZECH REP.
	15193.580***
	3217.977
	(dropped)

	
	5752.626
	10697.370
	

	DENMARK
	-30106.600***
	-11355.880***
	(dropped)

	
	4304.581
	3215.053
	

	FINLAND
	-25890.810***
	-10626.360**
	(dropped)

	
	4010.610
	5170.778
	

	FRANCE
	-30529.850***
	-53394.340***
	(dropped)

	
	5310.629
	17344.230
	

	GERMANY
	-40156.430***
	-96454.080***
	(dropped)

	
	9167.807
	28515.200
	

	GREECE
	870.893
	403.485
	(dropped)

	
	3809.421
	7362.852
	

	HUNGARY
	15141.730***
	4481.504
	(dropped)

	
	5501.329
	10653.550
	

	ICELAND
	-26944.230***
	-4896.244
	(dropped)

	
	4810.320
	5026.159
	

	IRELAND
	1813.689
	1069.503
	(dropped)

	
	2480.330
	9988.238
	

	ITALY
	-25708.210***
	-46641.120***
	(dropped)

	
	3717.045
	12167.200
	

	JAPAN
	-96698.660***
	(dropped)
	17108.400

	
	20865.880
	
	27651.880

	KOREA REP.
	2031.168
	(dropped)
	61042.540***

	
	5317.939
	
	22301.170

	MEXICO
	20646.680***
	(dropped)
	82828.330***

	
	5527.817
	
	24361.210

	NETHERLANDS
	-2231.808
	-10420.970
	(dropped)

	
	4068.078
	9386.039
	

	NEW ZEALAND
	-1532.468
	(dropped)
	14449.490**

	
	2623.408
	
	6802.620

	NORWAY
	-30246.000***
	-8515.443**
	(dropped)

	
	5047.294
	3639.354
	

	POLAND
	15235.880**
	427.036
	(dropped)

	
	6105.215
	10300.320
	

	PORTUGAL
	6665.396
	1903.596
	(dropped)

	
	4308.591
	8204.636
	

	SPAIN
	-6708.258**
	-15202.620**
	(dropped)

	
	3213.844
	6314.415
	

	SWEDEN
	-30765.610***
	-17733.040***
	(dropped)

	
	3596.317
	5268.581
	

	SWITZERLAND
	-22221.290***
	(dropped)
	(dropped)

	
	5975.630
	
	

	TURKEY
	8416.397
	(dropped)
	71986.540***

	
	5407.930
	
	23994.420

	UNITED KINGDOM
	38605.640***
	16427.870
	(dropped)

	
	10966.430
	13875.190
	

	
	
	
	


Coefficients and Standard Errors respectively

*** Significant at 1% level.

**   Significant at 5% level.

*     Significant at 10% level

Fixed Effects of estimated models

	
	EU
	EUCORE
	EUCORE

Not UK
	EUPER
	EUPER

NotIRE

	AUSTRALIA
	
	
	
	
	

	
	
	
	
	
	

	AUSTRIA
	2376.326
	9056.807
	10828.570***
	(dropped)
	(dropped)

	
	3328.341
	7351.430
	3950.004
	
	

	BELGIUM-LUX
	-2404.125
	-5380.204
	11264.140***
	(dropped)
	(dropped)

	
	6886.525
	11935.930
	3634.733
	
	

	CANADA
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	CZECH REP.
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	DENMARK
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	FINLAND
	920.661
	5362.976
	5470.221**
	(dropped)
	(dropped)

	
	2912.262
	6339.289
	2738.530
	
	

	FRANCE
	-39944.150**
	-8090.021
	-21217.440**
	(dropped)
	(dropped)

	
	19172.330
	23589.900
	10255.830
	
	

	GERMANY
	-83986.660***
	-45806.810
	-52062.940***
	(dropped)
	(dropped)

	
	30519.700
	35270.020
	14916.600
	
	

	GREECE
	19728.530**
	(dropped)
	(dropped)
	-5420.986***
	(dropped)

	
	7757.355
	
	
	2035.404
	

	HUNGARY
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	ICELAND
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	IRELAND
	18548.120**
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	9139.675
	
	
	
	

	ITALY
	-31026.220**
	(dropped)
	(dropped)
	-35534.810***
	-35722.870***

	
	12957.560
	
	
	4508.453
	3401.991

	JAPAN
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	KOREA REP.
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	MEXICO
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	NETHERLANDS
	5341.986
	10437.760
	25025.790***
	(dropped)
	(dropped)

	
	8365.693
	15087.910
	6287.881
	
	

	NEW ZEALAND
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	NORWAY
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	POLAND
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	PORTUGAL
	21231.200**
	(dropped)
	(dropped)
	-3039.723
	1230.186***

	
	8379.502
	
	
	2074.769
	350.941

	SPAIN
	2037.527
	(dropped)
	(dropped)
	-17654.930***
	-15120.720***

	
	7160.130
	
	
	3372.783
	1756.880

	SWEDEN
	-4542.004
	847.008
	3542.189
	(dropped)
	(dropped)

	
	3613.162
	6901.413
	2531.704
	
	

	SWITZERLAND
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	TURKEY
	(dropped)
	(dropped)
	(dropped)
	(dropped)
	(dropped)

	
	
	
	
	
	

	UNITED KINGDOM
	33330.410**
	60873.160***
	(dropped)
	(dropped)
	(dropped)

	
	14962.570
	18664.140
	
	
	

	
	
	
	
	
	


Coefficients and Standard Errors respectively

*** Significant at 1% level.

**   Significant at 5% level.

*     Significant at 10% level

APPENDIX 2. Statistical Tests

Correlation Matrix of Variables

	
	FDIP
	GDP
	GDPPC
	EXMGR
	EXPRI
	ULC
	NPA
	RDEFE

	FDIP
	1
	
	
	
	
	
	
	

	GDP
	0.3054
	1
	
	
	
	
	
	

	GDPPC
	0.2079
	0.205
	1
	
	
	
	
	

	EXMGR
	0.4426
	0.603
	0.1104
	1
	
	
	
	

	EXPRI
	-0.1106
	-0.3108
	-0.2455
	-0.2503
	1
	
	
	

	ULC
	-0.0339
	-0.2555
	-0.1542
	-0.1747
	0.3114
	1
	
	

	NPA
	0.3129
	0.9379
	0.2525
	0.5066
	-0.3247
	-0.2873
	1
	

	RDEFE
	-0.2473
	-0.2628
	0.0335
	-0.2706
	0.4659
	0.0191
	-0.2774
	1


Multicollinearity Diagnostic Tests
	Variable
	VIF
	Sq-VIF
	Tolerance
	Eigenval
	Cond Index
	R-Squared

	FDIP
	1.370
	1.170
	0.731
	3.166
	1.000
	0.269

	GDP
	10.500
	3.240
	0.095
	1.143
	1.664
	0.905

	GDPPC
	1.210
	1.100
	0.826
	1.114
	1.685
	0.175

	EXMGR
	1.950
	1.400
	0.512
	0.947
	1.828
	0.488

	EXPRI
	1.590
	1.260
	0.629
	0.732
	2.080
	0.371

	ULC
	1.210
	1.100
	0.826
	0.479
	2.571
	0.174

	NPA
	9.540
	3.090
	0.105
	0.368
	2.932
	0.895

	RDEFE
	1.490
	1.220
	0.670
	0.051
	7.868
	0.330

	Mean VIF
	3.61
	Condition Number
	7.8676
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Table 8.  Econometric Results for the European Union, the EU Core and EU Periphery

Dependent Variable: US FDI Stock,  Fixed-Effects Estimation
	
	EU
	EUCORE
	EUCORE

(NotUK)


	EUPERIPH
	EUPER

(NotIRE)

	GDP
	23.224
	-15.025
	35.525***
	37.903***
	51.136***

	
	(26.656)
	(39.558)
	(11.707)
	(6.903)
	(6.492)

	GDPPC
	0.949**
	1.695*
	1.962***
	0.752***
	-0.135

	
	(0.436)
	(0.955)
	(0.483)
	(0.198)
	(0.239)

	EXMGR
	0.183**
	0.313**
	0.054
	0.000
	0.008

	
	(0.089)
	(0.147)
	(0.038)
	(0.011)
	(0.014)

	EXPRI
	43.937
	228.570
	20.390
	15.448
	4.106

	
	(51.305)
	(232.757)
	(129.175)
	(10.342)
	(8.639)

	ULC
	-7.294
	-212.847
	-133.742**
	-34.166**
	4.190

	
	(69.540)
	(155.274)
	(62.423)
	(16.117)
	(24.169)

	NPA
	-0.004
	-0.102
	-0.023
	0.013
	0.009

	
	(0.045)
	(0.103)
	(0.087)
	(0.012)
	(0.009)

	RDEFE
	7.230**
	1.260**
	8.750***
	6.900***
	2.720

	
	(3.120)
	(0.566)
	(3.120)
	(2.030)
	(1.800)

	TIME 1985
	-2652.998
	-5010.680
	-1474.120
	-417.933*
	-331.702*

	
	(2974.007)
	(4389.849)
	(1965.840)
	(210.073)
	(199.122)

	TIME 1990
	-2169.823*
	-2176.820
	-2989.827**
	64.071
	81.772

	
	(1178.620)
	(1718.672)
	(1171.555)
	(361.814)
	(342.320)

	TIME 1992
	-642.757
	-112.479
	-1945.543***
	99.224
	-99.136

	
	(1291.473)
	(1844.738)
	(1143.288)
	(285.856)
	(303.645)

	CONS
	-37076.190***
	-51197.180**
	-46923.970***
	-4233.611
	-5729.272***

	
	(11197.170)
	(25756.440)
	(13475.910)
	(4030.996)
	(1675.820)

	
	
	
	
	
	

	OBS
	224
	144
	128
	80
	64

	R- Square
	0.4897
	0.5636
	0.6390
	0.9496
	0.9527

	
	F(10,200)=19.19***
	F(10,125)=16.14***
	F(10,110)=19.47***
	F(10,65)=122.54***
	F(10,50)=100.73***

	sigma_u
	29746.94
	27009.70
	24646.22
	14245.63
	16914.70

	sigma_e
	11366.08
	13173.76
	6414.72
	844.75
	802.14

	rho
	0.8726
	0.8078
	0.9365
	0.9965
	0.9977

	
	F(13,200)=21.75***
	F(8,125)=17.26***
	F(7,110)=10.37***
	F(4,65)=50.94***
	F(3,50)=58.10***


Standard Errors are in parenthesis

*** Significant at 1% level.

**   Significant at 5% level.

*     Significant at 10% level
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� The critical values for 10%, 5% and 1% are –1.820 , -1.910 and –2.080 respectively.


� The critical values for 10%, 5% and 1% are –1.890 , -1.990 and –2.210 respectively.


� The critical values for 10%, 5% and 1% are –2.040 , -2.190 and –2.500 respectively.





� See Dunning, 1993; Caves 1996 and Amiti 1998a,b  for updated literature reviews.





� Blomstrom et al. (1997) reported the effect of foreign production on home –country employment and compared USA and Sweden.  Their findings suggested the US firms tend to allocate abroad the labour-intensive parts of their production. This outcome has a negative impact on home-country employment.  On the contrary,  Swedish firms experience an increase of home –employment





� US companies' investment in Europe provided the context for a major early wave of studies of determinants of FDI.  For summaries and critiques of these see Dunning (1997), Yannopoulos (1990), Clegg (1996) and Tavares (2001a).  More recent extensions of analysis of this context include Barrel and Pain (1999a).





� Tabulations of descriptive statistics for the variables, by subgroup and time-period, are available from the authors.





� Using the properties of the residuals and the Lindeberg-Levy central limit theorem.





� An alternative measure of R&D intensity is the Business Expenditure on R&D (BERD).  We decided not to use this variable because it captures mainly the private sector’s effort in R&D while we wanted to capture the country’s total commitment in  R&D as a location specific factor.





� The fixed effects and the appropriate tests for multicollinearity can be found in the Appendix.


� The descriptive statistics in table 4 provided an initial insight in each group of countries key economic characteristics.
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