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Abstract
One of the most important question in economics is “what determines economic growth?”.
In theory there is a lot of support for the FDI led to economic growth hypothesis. It is therefore not surprising that governments are prepared to give foreign firms generous incentive packages. the question is whether this is justifiable since empirical evidences show that the relationship between FDI and growth is still ambiguous, both at microeconomic and macroeconomic level.
This paper argues that the growth effects of FDI depends on the different types/nature of investment. Using US foreign affiliates sales data, this study has been able to distinguish between three main types of FDI stocks, namely, horizontal, vertical and export-platform FDI respectively. With data from 20 developing countries for the period of 1985 to 2005 and applying both cross-section and panel data analysis, results indeed indicate that there are growth effects differences between the three main types of FDI. Most noticeable is that the resource-seeking nature of vertical FDI shows a robust, negative significant growth effect. horizontal FDI also shows a negative sign, but insignificant. the relationship of export-platform FDI and economic growth are ambiguous. All this suggest that resources and special incentive packages should not be given to all types of FDI. Instead policymakers should screen projects for their benefits, if possible and simultaneously invest more in the development of local firms and workers. these recommendations may be too ambiguous for developing countries with little resources and weak institutions.
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Introduction:
During the last couple of decades many developing countries have witnessed a major shift regarding the size and importance of Foreign Direct Investment (FDI)[footnoteRef:1].  [1:  Definition of FDI: net inflows of investment to acquire a lasting management interest (usually 10 percent or more of voting stock) in a company operation in an economy other than the investor. (UNSTAT)] 

The charts below show that the flows of FDI and the share of multinationals in the developing countries’ economies have grown substantially since 1985. 

Chart 1: trend FDI inflow in developing countries 1985-2005 
Data source: UNCTAD, FDI statistics (own calculation) (FDI inflow based on current prices and exchange rate 2009)

Chart 2: FDI stocks as a percentage of the GDP 1985-2005

Data source: UNCTAD, FDI statistic (own calculation) (FDI stocks based on current prices and exchange rate 2009)


The growing size and importance of FDI draws attention to the need of addressing FDI as an 
important tool for economic development. Early support for investments by multinational corporations (MNC) can largely be attributed to the neoclassical and the new growth theory analysis[footnoteRef:2]. Especially the new growth theory, i.e. endogenous growth theory, shows that through R&D, learning of new technologies, capital accumulation, technical diffusion and various knowledge spillover effects can act as an important source of economic growth in the long run (see Romer 1986, 1987, Jones 2002). As shown in the scatter plot below, there is a positive relationship between the inflows of FDI stocks and economic growth of 20 selected developing countries. [2: ] 


Figure 1: relation average annual inward FDI stocks per capita to the average annual economic growth per capita during period 1985 to 2005
. [image: ]
Data source: World development bank and UNCTAD, scatter plot Eview.6 (statistical program)

Based on the theoretical benefits of FDI, many policymakers of developing countries have given special treatments and conditions to lure foreign investors into their country.
However, there is still a substantial amount of debate within the empirical works whether host countries can really profit from the benefits of FDI and earn back the generous incentives offered to foreign firms. Both at firm and national level, signs of beneficial impact of FDI have been ambiguous, especially empirical studies regarding developing countries (Blomström and Kokko, 1998). Recent review of microeconomic data on spillover effects from foreign firms to domestic firms, Gorg and Greenwood (2002) conclude that the effects are mostly negative[footnoteRef:3].   [3:  Microeconomic studies have been looking for the impact of foreign firms on the productivity of locally owned firms in the same industry, horizontal spillovers, or in the down and upstream industry, vertical spillovers. 
If MNCs are generating positive spillovers, they are more likely to be vertical spillovers rather than horizontal FDI, since MNCs have the incentives to prevent any leakage of their technology and knowledge to competitors in the same industry (see Javorcik (2003), Blalock and Gertler (2003).
] 

In contrast, Lipsey‘s (2002) review of microeconomic data suggests that there is evidence for positive effects. Also at the macroeconomic level, studies carried out by Carkovic and Levine (2003) and Borensztein, De Gregorio and Lee (1998) show that there is no consistent relationship between FDI and the economic growth of the host country. 
So what might be the cause of these inconclusive results in most of the existing FDI-growth studies? Nunnenkamp and Spatz (2004) stress that the use of aggregated FDI data in earlier FDI-growth studies may blur the differences between the different kind of investments, while it is of great importance to differentiate between the motivation of investment to really understand  the effects of FDI on growth. Surprisingly, only a limited amount of empirical studies have focused on the possible growth effects of the different types/motivations of foreign investments. This may be due to data limitations and/or empirical bases for the different types of investment have only been created recently. Fortunately, with  new and updated data available from US multinationals it is now possible to make a distinction between the three main types of FDI namely, vertical, horizontal and export-platform, respectively, for a number of developing countries. To find out what the possible implications could be of these various FDI on the economic development of the host country, this paper empirically searches for a possible relationship between the different types of FDI and the economic growth of developing countries. Empirical findings in this paper may partly answer the important question whether it is a good policy to sacrifice scarce resources or give generous incentives to foreign firms by developing countries.

This thesis is divided in four sections. The first section gives a review of the existing FDI-growth studies at macroeconomic level.  Section two discusses the background of the different types of FDI and the literature of FDI spillovers. Next, both strains are combined which then explains how the different types of investment may affect the economic growth of the host country. The third section presents the empirical analysis, with first a description of the data followed by the applied methodology. The fourth section shows the results and finally, based on the results, conclusions are drawn and remarks are made. 


1. Literature review

This section reviews some empirical studies that have analyzed the relationship between FDI and the economic growth of the host country. To keep the review in the same context of this paper to a certain extent, only studies that also have developing countries in the sample (with some exceptions) are discussed. 

Balasubramanayam, Salisu and Spasford (1996) analyze the effects of FDI on the economic growth of developing countries, using cross-section data and OLS estimators. They find that FDI does not have positive effects for every country in their sample. Countries that have adopted an outward trade policy tend to have greater beneficial effects of FDI than countries that are more inward orientated. Not only do export orientated countries receive more FDI, export induced FDI is also likely to be more efficient in stimulating economic growth. In EP (export promotion) countries, resources are located by market forces and on the basis of comparative advantage which promotes specialization and scale economies[footnoteRef:4]. [4:  The analyses of Balasubramanayam are based on the hypothesis made by Bhagwati (1978).
Firstly export orientated countries will receive more FDI and secondly the social return (efficiency) is greater in export orientated countries. Balasubramanayam has found evidence that supports both volume effect (see Balasubramanyan, 1991) and the efficiency effect (see Balasubramanyan (1996).] 


Borensztein et al. (1998) investigate the growth effect of FDI through technology diffusion. Using cross-section data of 69 countries covering the period of 1970-1989, results indicate that FDI has a positive effect on growth. However, positive FDI spillovers and externalities can only be absorbed when the host economy has a minimum threshold of human capital.

Contrary to the preceding studies, De Mello (1999) finds only a weak relationship between FDI and the output growth regardless of  using times series or panel data fixed effects estimations in a sample of 32 OECD and non OECD countries. Further, the study even shows that FDI has a negative effect on the total factor productivity (TFP) of Non-OECD countries[footnoteRef:5].   [5:  OECD countries: Organization for Economic Co-operation and Development; is an economic organization of 31countries, mainly high income countries. See for the countries the  website: http://www.oecd.org/countrieslist/0,3351,en_33873108_33844430_1_1_1_1_1,00.html] 


Zhang (2001) looks at the causality between FDI and growth for 11 developing countries in East Asia and Latin America and finds mixed evidence of FDI led to economic growth. Results show that only in five countries, FDI has a positive effect on economic growth. Zhang (2001) argues that FDI can only enhance economic when some country characteristics are present like, good human capital condition, adopt liberal trade regimes and macroeconomic stability. 

Ram and Zhang (2002) analyze the rate of growth of aggregated real output. Their study use panel data and cross-country regression of 85 middle and low income countries for the 1990s and concludes that FDI has a general positive effect on economic growth. In the same study Ram and Zhang (2002) also look at the complementarity of human capital and FDI. Results reveal that such a relation does not exist. Testing the robustness of the results, Alfaro (2004) also includes the interaction term FDI*human capital (measured by the average years of schooling) in one of the specification, and also found no significant results. The interaction term even shows a negative sign. These results do not support the argument made by Borensztein et al. (1998). It should be noticed that the empirical analysis of Ram and Zhang (2002) and Alfaro (2004) cover other decades than the study of Borensztein et al. (1998) which may have caused different outcomes.  However, if there were any significant complementarity that existed between FDI and human capital in one decade, the effects could not have simply disappeared in the following decade.

Carkovic and Levine, (2002) claim that previous FDI and growth studies should be viewed skeptically, given that most of these studies do not control for possible endogeneity (i.e. higher growth leads to higher FDI) when using FDI flows and heterogeneity among countries (country-specific effects)[footnoteRef:6]. Accordingly, they constructed a panel data set covering 71 developing and developed countries to re-assess the relationship of FDI and growth. Performing both cross-country OLS analysis and dynamic panel data analysis using General Methods of Moments (GMM), Carkovic and Levine (2002) conclude that the exogenous component FDI does not have a robust positive link with economic growth.  [6:  This can cause a bias in the coefficient estimation in which the direction of the bias is unknown (Bossworth, 1999). Some have tried to solve this endogeneity with instrumental variables techniques (Li & Liu, 2005), Granger causality, the Arrelano-Bond generalized methods of moments (GMM) approach (Carkovic & Levine 2005, Yoa, 2006) or using time-series and cross-section estimates which controls for country-and time specific effects (Nair-Reichert and Weinhold, 2001).] 



As stressed before, a shortcoming in almost all of the previous FDI-growth studies is the use of aggregated FDI data as explanatory variable. Recently, only a few studies have been focused on the relationship of different types FDI and growth.  In context with this paper, it is relevant to review the following recent papers:

Alfaro (2003) uses cross-country data from 47 developed and developing countries for the period of 1981-1999 to investigate whether benefits of FDI exerts differently across sectors. First, Alfaro (2003) shows that total FDI has no robust effect on growth. However, when disaggregate FDI by sectors, results indicate that investments in the primary sector tend to have a negative effect on economic growth. On the other hand, FDI in the manufacturing sector has a positive impact on growth, while results from the service sectors are ambiguous.

Nunnenkamp and Spatz (2004) also differentiate between different types of FDI.  Using US FDI stocks by sector for a large number of developing host countries, they conclude that efficiency seeking FDI has a positive effect on growth and is superior to market-seeking FDI, even when the host country has unfavorable characteristics.

Driffield and Love (2007) analyze the knowledge spillover effects of different types of FDI from 30 countries in UK manufacturing sectors. The researchers make a distinction between technology sourcing FDI (vertical FDI) and technology ownership advantage (horizontal FDI) and show that the UK manufacturing sector only benefits from horizontal FDI. 

Based on a modification of the “Constructed Capital” general Equilibrium model, Beugelsdijk, Smeets and Zwinkels (2008), also argue that both horizontal FDI and vertical FDI may have a positive effect on the economic growth[footnoteRef:7]. However, horizontal FDI will have a larger effect on growth than vertical FDI, because horizontal FDI makes more use of the knowledge capital of the host country. To test this Beugelsdijk et al. (2008) estimated the growth effect of vertical and horizontal FDI from the US into 44 developed and developing countries with panel data. Results indeed show that horizontal FDI is superior to vertical FDI, but the positive effects of both FDI’s are not significant for developing countries. For developed countries the positive results are significant. [7:  Baldwin, Braconier and Forslid (2005) use the dynamic “constructed Capital” model to study the growth effect of multinationals.] 


While all preceding empirical studies have created additional insights and a much clearer picture of the impact of FDI on growth emerges, the results are still ambiguous. Studies using different methods, time periods and samples may result in different outcomes. Temple (1999) encourages the use of multiple models, since the results from a single model are fragile. With respect to the construction of the samples, Bloningen (2004) notices that there could be problems in the sample choice. He argues that it is inappropriate to used pooled data (developing plus developed countries) since this may take away the statistical significant effect of FDI.  All this puts in doubt the results from the studies by De Mello (1999), Carkovic and Levine (2002) and Alfaro (2003). The discussion by Temple (1999), Bloningen (2004) and the diverging results mean that there is still scope for further investigations.  
















2. The growth effect of different types of FDI

This section continues by look at the possible growth effects of different types of FDI. Firstly, the different types of FDI and the spillover literature are discussed. Then, by combing both literatures, it will show that different types of FDI may affect growth in different ways.

2.1 Main types of FDI
According to traditional theoretical literature on multinationals and FDI, a distinction can be made between three main types of investments, namely horizontal, vertical FDI and export-platform FDI. Conventionally, horizontal FDI occurs when MNCs roughly have the same production process in the home- and host country, with the headquarter in the home country and where each plant provides products for its local market (Markusen, 1992)[footnoteRef:8]. So, horizontal FDI may act as a substitute for exporting and a desire to be close to the foreign markets and thereby avoiding transportation cost and other trade barriers. Horizontal FDI is also often referred as market-seeking FDI. [8:  The headquarter provides both home and host country plants with services (Markusen, 1992).] 

Vertical FDI arises when MNCs divide the production process into more than two parts, with a plant in the host- and home country and maintaining its headquarter in the home country (Helpman and Krugman, 1985). The basic idea behind vertical FDI is that each production process has different input requirements. For example, processes like assembling need cheap labor and headquarter activities needs technology and skilled labor. Through the differences in prices of these different kinds of input between countries, it generally becomes cost-effective to separate the production. Thus, the main motivation for vertical FDI is to lower the costs of the production. Furthermore, vertical FDI can be distinguished into backward and forward vertical FDI, based on where all the various kinds of input are coming from. In case of backward vertical FDI, foreign affiliates act as suppliers of input for the parent firm. This type of investments can typically be seen in primary sectors like mining, oil and agriculture.  Consequently, backward vertical FDI is also referred to as resource seeking FDI. In case of forward vertical FDI, the parent companies export their products to foreign affiliates for further production, where intermediate or final products are send back to the home country or even exported to a third country. The latter case is known as export-platform FDI (efficiency seeking FDI).  


2.2 Spillover effects of the different types of FDI
As Blomström and Kokko (1998) argue, the most important reason for countries to seek investments by multinationals is to acquire modern technology and knowledge. It is also suggested that new technology and knowledge could spill over to local firms which will enhance their productivity. These spillovers and externalities are known to occur through different channels. At first, spillover may take place through the movement of workers when well trained employees of foreign firms establish their own firms or take employment in domestically owned firms[footnoteRef:9]. Secondly, the presence of multinationals may lead to the spread of information on new technology and production processes also known as “the demonstration effect”. Thirdly, through linkage with local firms, foreign affiliates may enhance the production efficiency of the host country (see Rodriguez-Clare, (1996). Fourthly, the entrance of foreign firms may increase competition and thereby force local firms to be more productive and innovative, “the competition effect”. The importance of all these channels tend to relate differently with different types of FDI as this paper will explain in the following sections.  [9:  Javorcik and Spatareanu (2005) suggest that the opposite flow may also occur when well skilled workers are attracted by foreign firms, this drain of workers may damage the performance of indigenous firms. ] 


2.2.1 Labor turnover
Technologies and knowhow that comes along with FDI is not only embodied by machinery, equipment, patent rights and technicians, but it also includes training of local employees in foreign affiliates. Considering that the educational level in developing countries is low, training of local employees may be an important channel through which new technology and knowledge are spread.  Mostly, the training affects employees at all levels in foreign affiliates, from workers with simple operative activities, supervisors to local managers. Spillovers may then occur when these employees start their own business or move to local firms where acquired knowledge is spread further[footnoteRef:10]. According to Blomström and Kokko (1996), the intensity and extent of on job-training or schooling, perhaps overseas at the parent firm, depends mainly on the skills that are required. This suggests that cheap labor required by vertical FDI have little on job-training or schooling and thus may have little spillover effects. Benefits from labor turnovers may be more prominent with foreign firms where all types of local employees exist.  [10:  Katz (1987) notes that managers worked at locally owned firms in Latin America often has started their career at foreign affiliates.] 




2.2.2 Demonstration
Learning opportunities from foreign affiliates do not only occur with local employees at foreign affiliates. Imitations or adaptations are usual mechanisms through which local firms may also develop or obtain new products from foreign firms (Wang and Blomström, 1992). Obviously, the extent to which spillover effects may occur depend mainly on the complexity of new products or services and on the accessibility of foreign products and services to local competitors. The complexity or the degree of imitation opportunity is often measured by the technology gap between foreign affiliates and locally owned firms. In the literature two opposing hypotheses have been made regarding the complexity or technology gap and the extent of spillover effects. Findlay (1978) argues that large technological gaps will give domestic firms the scope to take advantage of the available foreign technology and know-how which in extent increases positive spillover. Under the assumption that the technology gap between foreign affiliates and locally owned firms are larger in the technological intensive industry than in the labor intensive industry, this suggests that spillover effects may be large with FDI in technological intensive industry. If this view is followed, it implies that horizontal FDI, which are predominately active in technological intensive industries, are beneficial for local firms and economic growth through the demonstration channel[footnoteRef:11].    [11:  As we know from conventional literature on multinationals and FDI, horizontal FDI is driven by firm-level scale economies (knowledge based assets) owned by multinational corporation (Markusen (1992). Firm-level scale economies are firm-specific assets (ownership advantages) which is based on R&D activities, product differentiation, engineering experience or brand reputation and becomes some sort of joint inputs “public goods" that can be spread and used in multiple production process without any loss. Markusen (1995) notes that these MNCs tend to have a high ratio of intangible assets to market value and suggest that these multinational firms are predominately active in technological intensive industries (see also Dunning, 1993).] 

Contrary to the proposition of Findlay (1978), Perez, (1997) argues that with a very large technology gap it is unlikely that spillovers will occur. Kojima (1973) reckons that the growth effect of FDI in developing countries is larger in labour intensive industry than in technological intensive industry[footnoteRef:12]. Local firms can benefit more from spillovers through imitation and adaptation when foreign technology and knowhow is compatible with the host country’s level of development (Nunnenkamp and Spatz, 2004). So rather than horizontal FDI, it is expected that export-platform FDI  and some parts of vertical FDI that draw on the comparative advantages and local assets of the host county, may have a positive effect on growth through the demonstration channel.[footnoteRef:13]  One should keep in mind that the demonstration effect of vertical FDI in primary sectors like oil and mining industries are very weak since technologies and knowhow involved in these kinds of investments are usually very complex.  [12:  This proposition is consistent with empirical findings of De Mello (1997) and Nunnenkamp and Spatz (2004).]  [13:  Theoretical literature predicts that export-platform FDI and some part of vertical FDI should occur more in labor intensive industries (Helpman and Krugman 1985, Markusen 1995).  Technological intensive services or skilled labor intensive intermediates inputs are supposed to be produced at home (western countries), while labor intensive work like assembling are shipped to developing countries where cheap unskilled-labor is abundant.] 


2.2.3 Linkages
Beside the demonstration effects, some have shown the importance of linkages between foreign affiliates and domestic firms. Whether through backward linkages as supplier, forward linkages as buyers or as a competitor, spillovers and externalities are more likely to arise when there is interaction between local and foreign firms. Kokko (1994) argues that spillovers should not be expected when firms operate in “enclaves” since it offers little possibilities for the local economy to benefit. This relates in particular to export-platform and vertical FDI looking for economic efficiency and resources. Well-known sites of concentration of vertical and export-platform FDI are special export economic zones in most developing countries[footnoteRef:14].  Cheap labor, fiscal regulatory laxity and concentration benefits make these zones very attractive for multinationals which seek cost efficiency. MNCs in these export zones are not necessarily interested in well established linkages with local firms. With export-platform FDI as a critical input in the global production process, multinationals are often reluctant to cooperate with local partners in order not to jeopardize the global production circle. However, Moran (2001) shows in a number of case studies that the parent-affiliates relationships become more integrated, especially within export orientated firms.  Besides purely looking for low-cost assembly sites, affiliates in developing countries are increasingly treated as an important part of the supply network[footnoteRef:15]. Although, Moran (2001) does recognize that the number of linkages is still relatively small when foreign affiliates are a part of an international network. The reliance on imported input is still larger than input from the local markets. Hirschman (1958) warned that due to the lack of linkages, FDI may have limited impact on the economic growth of the host country.  [14:  Cheap labor, fiscal regulatory laxity and concentration benefits in these zones are attractive for multinationals which seeks cost efficiency. Economic export processing zones mainly create low skilled assembly employment, provide employees with simple assembly and production skills, generate foreign exchange and introduce some new technology.]  [15:  Examples, International electronics companies change their Asian production supply chain with the latest products development in the home market (Borus, Ernst, and Haggard (2000). General Motors equipped their high performance export affiliates in Hungary with special cylinder head equipment that can adapt to the ongoing development without rebuilding the production line. Regarding the assistances of the affiliates, Ford has facilities in Hermosillo (Mexico) where managers are trained in quality control techniques (Womack, Jones, and Roos (1991).] 

Contrary, horizontal FDI is domestically oriented and relied more on local inputs for their production and can be considered more integrated and relative importance for the host country (Kokko, 2001). Domestic suppliers, consumers or rivals are increasingly drawn to foreign technology and know-how when close contacts exist. Lall (1980) points out that the transfer of knowledge and spillover are greater when foreign affiliates are more embedded into the host country, through the higher possibility of interaction between foreign affiliates and local firms. For instance, local suppliers receive assistance like setting up production process, they are involved in the production process and they are trained (Chen, Chen, &Ku, 2004). The intensive use of intermediate goods by multinationals may also be beneficial for other domestic final goods producers. A theoretical framework constructed by Rodriquez-Clare (1996) shows that the intensive use of domestic input by multinationals improves the production efficiency in the host country.  According to this framework, the increase in demand for input creates positive externalities to other final goods producers due to an increase in variety. Similarly, Markusen and Venables (1999) noted that while multinationals compete with domestic producers, through linkages with local suppliers, they also create additional demands for domestic intermediate goods. This boost in demand can lead to more domestic firms entering into the intermediate sector which results in lower cost of intermediate goods and hereby also beneficial to domestic producers of final goods.
All this hints that horizontal FDI may create large spillover effects through the intensive use of the knowledge and capital of the host country. In fact, results from Javorcik’s (2004) firm-level study of Lithuania companies shows that multinationals have positive spillover effects on domestic firms in the downstream sectors. Moreover, results indicate that spillover benefits are particularly associated with market orientated horizontal FDI rather than vertical FDI. At country-level, Beugelsdijk et al (2008) also finds that horizontal FDI especially has a positive effect on the overall growth of the host country which may be due to the higher level of linkages with local firms in the case of horizontal FDI rather than in the case of vertical FDI and export-platform FDI.

2.2.4 Competition
Another, channel through which FDI may also affect growth is the increase in competition. The entrance of multinationals in the local market may spur innovation and investment by established domestic companies, which should make them more productive and competitive. But when FDI enters the economy, it may also well displace domestic firms or even cause their bankruptcy, given the superiority of foreign affiliates over domestic firms in most developing countries (Markusen and Venables, 1999). Fear for this type of negative spillover comes especially from foreign affiliates producing for the domestic markets (see horizontal FDI) and particularly when foreign affiliates enter in sectors where domestic firms are already established. Foreign investments in these sectors may take away opportunities for local entrepreneurship and most likely will lead to a reduction in domestic investments. For example, Aitken and Harrison (1999) show that the entrance of multinationals could disturb the existing market equilibrium and thereby force domestic firms to cut their production. Consequently, productivities of these domestic firms will fall, since fixed cost could be spread only over a smaller production. Even when foreign affiliates do not operate in the same sector as existing domestic firms, they may pre-empt investment by domestic firms that are able to. However, this scenario is not very likely in most developing countries, as the costs as well as the time are too high for domestic producers to enter new sectors. 
The relationship between FDI and domestic investment is expected to be complementary when foreign investments are made in sectors that are underdeveloped, or where imported technology and knowledge are new for the host country. One can argue that in most developing countries, vertical and export-platform FDI can be complementary with domestic investment. In developing countries, where there is little knowledge about foreign markets and where the export sector is still underdeveloped, foreign affiliates that are orientated toward export can open and bring in new knowledge of foreign markets for domestic firms. 

2.3 Direct effect of the different types FDI
Beside the effects through the spillover channels, horizontal, vertical and export-platform FDI may also affect the economy of host country directly. One of the reasons why governments are stimulating investments is that it boosts employments. It is believed that export orientated FDI have a large impact on the employment of the host country than horizontal FDI. According to Beugelsdijk(2008), export orientated FDI’s are likely to have large employment effect, because they produce for the home market as well as the local market, this require more labor than horizontal FDI which only focuses on the local market. Protensko (2003) confirms this by empirically showing that in the Czech Republic in 1999, vertical FDI was more beneficial than horizontal FDI regarding employment. 
	Also the export orientation of vertical and export-platform FDI should generate more foreign exchange earnings for the host country. Contrary, foreign affiliates aiming at the domestic market do not generate export revenues. Instead, in the long run, horizontal FDI may even deteriorate the balance of payments of the host country due to the repatriation of funds. All this may weaken the growth impact of horizontal FDI and strengthen the case for vertical and export-platform FDI. However, for economic growth in the long run, diffusion of technology and knowledge by MNCs to local firms may of greater of importance than the direct effects of FDI.
The box below summarizes the possible positive and negative growth effects of the different types of FDI.
	
	Motivated by:
	Expected growth effects:

	Vertical FDI
	-resource seeking
-) natural resources
-) cheap labor

	 (+) export revenues
vertical FDI in primary sector: 
(-) little spillover effects from labor turnover
(-) complex technology, little demonstration effects
(-) little linkages with local firms

	Horizontal FDI
	-market seeking
-) expansion of market
-) close to foreign customers
	(+) linkages with local firms
(+) spillover effects from labor turnover 
(-) crowding out locale firms


	Export-platform FDI
	Efficiency seeking
-host country condition
-geographical advantage
	(+ )introduce local firms to international markets
(+)knowledge and know how imitation and duplication opportunity 
(+) export revenues
(-) little linkages with local firms




2.4 Expectations
Looking at the possible positive and negative effects of the different types of FDI, the following expectations can be made:

· Vertical FDI stocks, i.e. resource seeking FDI are expected to have no positive significant effect on economic growth in developing countries.
· Horizontal FDI stocks, i.e. market-seeking FDI are expected to have a positive significant effect on economic growth in developing countries.
· Export-platform FDI stocks, i.e. efficiency seeking FDI are expected to have a positive significant effect on economic growth in developing countries.
 
In the next section an extensive empirical analysis will be conducted to find out which of these expectations hold. With the use of different methods and estimators, this paper tries to find additional supportive evidence for the economic growth effects of FDI and the different types of FDI.


3. Empirical Analysis

Concerning the variables of interest in this paper, the only known available data from foreign affiliates comes from the United States Bureau of Economic Analysis (BEA). Consequently, this paper can only investigate the relationship of the different types of US multinationals on the economic growth of developing countries. The section starts with some descriptive data of US FDI and economic growth. Subsection 3.2 and 3.3 presents the data and methodology respectively.

3.1 Descriptive data 
The empirical analysis starts with a scatter plot of the relationships between the inflows of US FDI stocks and economic growth. This provides a rough indication of the importance of the activities of US MNCs for the economic growth of the chosen host countries. Figure 1 shows the plot of the average inward US FDI stocks to the average economic growth of the 20 developing and emerging countries during the period of 1985 to 2005. (For a relationship of the world FDI and growth see the scatter plot in the introduction).

Figure 2: relation average annual inward US FDI stocks per capita to the average annual economic growth per capita during period 1985 to 2005. 

[image: ]


















Data source: World development bank and UNCT, scatter plot EViews 6 (statistical program, own calculation)





Figure 2: relation average annual inward US FDI stocks per capita to the average annual economic growth per capita during period 1985 to 2005.(excluding Singapore) 

[image: ]
Data source: World development bank and UNCT, scatter plot EViews 6 (statistical program, own calculation)

The first plot indicates that there is a positive relation between FDI stock per capita and the average annual growth rate of the host countries. However, the line is mainly driven upwards by one country, which is Singapore (extreme high capital stock per capita, with high economic growth). When Singapore is excluded from the sample the relation between US stock per capita and the average annual growth rate turns negative. As shown in Table 1 below, countries with high economic growth during the period 1985-2005 do not necessarily have high US FDI stock per capita. For example, China, India and Thailand have a relatively small US FDI stock per capita, but are among the best economic performers of the last of couple decades. Even the lowest economic performers have more inward US FDI stock per capita, see Mexico, Venezuela and the United Arab Emirates. Singapore, South Korea and Chile do indicate that there is a positive relationship between FDI stock and growth.

Table 1: highest and lowest 7 countries average annual economic growth 1985-2005.
	High growth countries
	Average annual economic growth 1985-2005 
	Inward US FDI stock per capita 2005
	Low growth countries
	Average annual economic growth 1985-2005
	Inward US FDI stock per capita 2005

	China
	8,71%
	15
	Honduras
	1,25%
	119

	Korea, republic
	5,86%
	410
	Mexico
	1,25%
	715

	Thailand
	5,00%
	155
	Ecuador
	1,16%
	72

	Chile
	4,48%
	683
	Philippines
	1,10%
	76

	Singapore
	4,33%
	17908
	Argentina
	1,00%
	73

	India
	4,30%
	7
	Venezuela
	0,24%
	261

	Malaysia
	4,14%
	433
	United Arab Emirates
	-1.47%
	559


Data source: World development indicators 20XX and UNCTAD, (own calculation)

Furthermore, table 1 shows that there is a substantial cross-country variation in the average annual growth rate. Among the high growth countries list we see that namely Asian countries have experienced high economic growth. China has achieved the highest average economic growth with almost nine per cent annually during the period of 1985-2005. This is in accordance with the well-known stylized fact from economic growth studies. Countries that have achieved quite poorly are namely Middle and Latin American countries and the United Arab Emirates even has a negative growth. In section 4 a more formal investigation on the relationship between FDI and economic growth will be presented.

3.2 Data
This paper follows the line of the standard empirical growth literature (see Barro, 1991), where economic growth is explained by a key number of economic variables and in addition by the horizontal, vertical and export-platform FDI measurement.

For the measurement of the FDI variable, data of FDI stocks are used instead of FDI flows. Dutt (1997) stresses that particularly FDI flows may suffer from potential endogeneity problem, making it better to use FDI stock data. Although it cannot be ruled out that the endogeneity problem are solved, but it may diminish the problem considerably since FDI stocks activities are undertaken long before the calculated economic growth rates. 

3.2.1 The disaggregation of the overall FDI stocks into different types of investment
As stressed before, it is not possible to differentiate between different types of investments made by multinationals with traditional FDI data. Another step is needed to calculate the proportion of horizontal, vertical and export-platform FDI. According to Beugelsdijk (2008), sales data from foreign affiliates can be used to differentiate between the various types of FDI because it is a good measurement of operational activities by multinationals.  From foreign affiliates’ sales data, three types of multinational investments can be extracted. The market-seeking nature of horizontal FDI can be measured by the “sales to local market” data. The resource seeking nature of vertical FDI can be measured by the “sales to the home market” data and the efficiency seeking nature of export-platform FDI can be measured by the “sales to other countries” data. When dividing these different sales numbers by the total sales of US foreign affiliates, the percentage of the different types of foreign affiliates can be obtained. Expecting that the amount of FDI stock in the host country is divided in the same proportion as the sales proportion, the share of the different types of FDI stocks then can be computed (see appendix 2 for the calculations). Base on the availability of US foreign affiliates sales data, only 20 developing countries observed over the period of 1985 till 2005 are included in the sample. In all the countries of the sample, the US FDI stocks accounts for a large share of the total FDI stocks (> 20%). This threshold is important because it indicates that US multinationals plays a significant role in the host country and their activities may probably have a significant impact on the economic growth. See Appendix 1 for the complete list of all the countries in the sample.

So, what are the activities of US multinationals in developing countries? It is well-known and there has been strong empirically evidence for horizontal FDI (see Brainard (1997), Markusen, Maskus, (2002), Bloningen, (2002). Here again sales numbers show that a large proportion of the activities of the US multinationals in the host country serve the domestic market i.e. horizontal FDI. There is also a considerable cross-country variation in the activities of US MNCs. The proportion of horizontal FDI (+-75%) is higher in high growth, predominately Asian countries than low growth, Latin American (+-60%) countries. 

Table 2: activities of US multinationals in developing countries 1985 and 2005. 
	High growth countries
	Share vertical FDI stocks i.e. Sales to home US 1985 and 2005
	Share horizontal FDI stocks i.e. Sales to domestic market 1985 and 2005
	Share Export-platform FDI stocks i.e. Sales to other countries  1985 and 2005

	China
	…  -         0,09+
	…  -      0,68+
	…  -        0,23

	Korea, republic
	0,44  -   0,07
	0,06  -   0,73
	0,50  -   0,20

	Thailand
	0,44  -   0,09
	0,06  -   0,70
	0,50  -   0,21

	Chile
	0,49  -   0,11
	0,01  -   0,74
	0,50  -   0,10

	Singapore
	0,43  -   0,08
	0,07  -   0,35
	0,50  -   0,57

	India
	0,11  -   0,12
	0,38  -   0,78
	0,51  -   0,10

	Malaysia
	0,33  -   0,37
	0,17  -   0,39
	0,50  -   0,24

	Low growth countries
	
	
	

	Honduras
	               0,15
	             0,75
	               0,10

	Mexico
	…     -     0,22
	…  -        0,68
	…  -        0,10

	Ecuador
	0,47  -   0,23
	0,03  -    0,59
	0,50  -   0,18

	Philippines
	0,44  -   0,13
	0,06  -    0,56
	0,50  -   0,31

	Argentina
	…    -     0,06
	…  -         0,66
	…  -        0,28

	Venezuela
	0,5  -     0,06
	0,003 -  0,83
	0,047  - 0,11

	United Arab Emirates
	0,22  -   0,01
	0,28  -   0,56
	0,50  -   0,43

	
	
	
	

	Continents
	
	
	

	Mid-Latin America
	0,46  -   0,14
	0,04  -   0,70
	0,50  -   0,16

	Middle East
	0,32  -  0,17
	0,18  -   0,48
	05.0  -   0,35

	Asia
	0,34  -  0,12
	0,16  -   0,60
	0,50  -   0,28


Data Source: US Foreign Affiliates are available from the United States Bureau of Economic Analysis (BEA)

3.2.2 Dependent and independent variables
Beside FDI, the theory does not provide a clear guidance for which variables should be included in the growth regression. Various variables have been used depending on the aim of the research and the insight of the authors.  In an analysis of cross-country growth regression, Levine and Renelt (1992) use extreme bounds test and conclude that conclusions from existing studies are all fragile when small changes in the information sets are made[footnoteRef:16]. Only a robust relationship exists between economic growth and the investment share. Sala-i-Martin (1997a, 1997b) argues that the extreme bounds test is too strong to be meaningful. He has proposed a number of variables that can be considered to be strongly or robustly related to growth and have now been used in most of the growth regressions. Variables that are commonly used in existing growth regressions are: the initial GDP per capita, some measurement of human capital and investments. Additionally, this paper will also include other variables that have been proven to be important for economic growth. These variables are: inflation, openness to trade, average years of schooling (human capital), government expenditures and private credit (financial development). Including these variables as an addition of determinants for economic growth reduce the problem of omitted variables bias. [16:  For more on extreme bounds test paper, read “A sensitivity analysis of cross-country growth regressions” by Levine an Renelt  (1992)] 


Next, the following baseline regression equation will be used throughout the empirical analysis:



X and C represent vectors of variables,   is the error term 

Vector X contains the variables of interest: aggregated FDI, US FDI, horizontal FDI, vertical FDI, export-platform FDI. 

Vector C contains a limited amount of control variables that have been used frequently in the literature to explain per capital economic growth. Commonly used control variables: human capital openness to trade, Investments, Inflation, government spending and financial development.



The measurement of the variables needs some further explanation.  

In all the specifications the annual per capital growth rate of output as dependent variable is used, which has been provided by the World Bank World Development Indicators (WDI).  

For the initial per capita GDP, the rate in 1985 was selected, i.e. the starting year of the sample. This variable is often used in growth theory to examine the existence of the convergence theory (Solow, 1956). A negative sign of the initial_GDP 1985 may indicate that the economies in the sample tend to converge to the same income level under the condition that all other variables are being equal (conditional convergence). For empirical evidence see the studies by Barro (1991) and Mankiw, Romer and Weil 1992).

For the human capital variable, the initial average years of schooling in 1985 was used. This measures the level of education and the absorptive capability of the host country. Data of education has been provided by Barro and Lee (2000).  It is generally believed that human capital plays a crucial role in the economic development of a country. The concept of human capital is however quite complex, since this involves more than just education. It encompasses all the investments that are made in a person which enhance his or her skills.  Due to the fact that data on human capital is often limited, empirical evidence remains inconsistent.  (See Borensztein et al. (1998), Alfaro (2003), Ram and Zhang (2002))

The level of investment in the economy can best be measured by the fixed capital stock formation and refers to the addition of physical stocks of capital. This includes both domestic and multinational investments in the operating country. To prevent double measurement of FDI in the regression, the percentage of FDI stock from the fixed capital formation is excluded. Intuitively one would expect that the investment level should have a positive effect on the economic performance of a country.

 Inflation is used as a proxy for the macroeconomic stability of a country and is measured by the change in the rate of the GDP deflator, taken from the WDI. Macroeconomic stability is defined with low inflation and is assumed to be positively related with growth. High inflation may exert negative externalities when it hampers the economy’s efficiency. For example, inflation can cause uncertainty about future profitability of investment projects which leads to conservative investment decisions and reduces the country’s competitiveness by making its export more expensive (Gokal and Hanif, 2004). 

The openness of a country for international trade is measured by the sum of export of goods and services plus the import of goods and services as a share of GDP, also from the WDI.  According to the export led growth hypothesis, export is one of the most important determinants for economic growth. The export sector generally generates positive externalities in the economy through efficient production and management techniques which may also effect non-export sectors (Feder,1983). Moreover, an expansion of the export sector stimulates productivities by creating scale economies and increases foreign exchange earnings which provide greater access for countries to the international markets (Krugman, 1997, Esfahani, 1991). 

The ratio of government spending to GDP is taken from WDI and measures the involvement of the government in the economy. The existing studies on the impact of government expenditures and economic growth still provide ambiguous results. Positive arguments for a large government may be that valuable “public goods” like education and infrastructure are created and governments may also create a favorable economic environment for private investments. On the other hand, a large government may also hamper private investment by replacing them (Mitchell, 2005.Ram, 1996).
Reviewing the relationship of government spending and economic growth in developing countries, Lindauer, Velenchik, (1992) noticed that studies using the growth rate of government spending as variable (comparable to our measurement) generally show a positive effect of government spending on growth. Though, they stress that the correlation of government spending and economic growth is not so straightforward and the results should be interpreted with caution. 

The Financial development of a country can be measured by domestic credits to GDP which is also taken from the WDI. A high degree of availability of external financing is an indicator for the level of financial development of the country. In the literature as well as in empirical studies there is a consensus for the hypothesis that “countries with better developed financial system have higher economic growth” (Levine, 2003). An extension of financial abilities is related to a decrease in the costs of external finance and consequently an increase in the efficiency of the economy. (Odedokun, 1996, Kahn, 1999)


Table 3 below shows a summary description of the dependent and the independent variables use in this study and their sources (see for descriptive statistics in appendix A3). 

Table 3: regression variables
	Variables
	definition
	Source
	Expected signs

	Dependent variable
	
	
	

	Growth 
	Average annual growth rate of GDP per capital
	WDI, 1985-2005
	

	Independent variables
	
	
	

	FDI
	Log US inward FDI stock as a percentage of GDP
	UNCTAD, 1985-2005
	Positive  (Borensztein, 1998, Ram and Zhang, 2002)

	Horizontal FDI
	See Appendix for calculation
	US Bureau of Economic Analysis (BEA), UNCTAD, 1985-2005
	Positive (Beugelsdijk, 2008)

	Vertical FDI
	See Appendix for calculation
	US Bureau of Economic Analysis (BEA), UNCTAD, 1985-2005
	Positive (Beugelsdijk, 2008)
Negative (Alfaro, 2003)

	Export-platform FDI
	See Appendix for calculation
	US Bureau of Economic Analysis (BEA), UNCTAD, 1985-2005
	Positive (Nunnenkamp and Spatz,2004) 

	Initial_GDP
	Log Initial_GDP starting year 1985
	
	Negative (Barro, 1991, Mankiw et al 1992)

	Investment
	Log Gross fixed capital formation as a percentage of GDP
	WDI, 1985-2005
	positive (Barro, 1991)

	Openness
	Log Export and import of goods and services as a percentage of GDP
	WDI, 1985-2005
	Positive (Esfahani, (1991. Balasubramanyan et al (1996))


	Inflation
	Percentages changes in the GDP deflator
	WDI, 1985-2005
	Negative (Gokal and Hanif, 2004). Zhang, 2001)

	Financial development
	 Log Domestic credit to private sector as a percentage of GDP
	WDI, 1985-2005
	Positive (Kahn, 1999, Alfaro, 2004, Levine et al 2005. Hermes and Lensink 2003, Li, 2007)

	Human Capital
	Log initial Average years of secondary schooling population at age >25 years in 1985
	Barro and Lee (2000) updated.
	Positive (Borenztein,1998)

	Government
	Log government spending as a percentage of GDP
	WDI,1985-2005
	Positive (Ram, 1996)





3.3 Methodology

This sub-section explains the approaches and methods that will be used throughout the empirical analysis. Earlier FDI and growth studies reveal that cross-section analysis is the preferred analysis (Alfaro, 2003, Balasubramanyan et al (1996), Borensztein, 1998 Carkovic and Levine, 2002) or panel data (Carkovic and Levine, 2002, De Mello, 1999). The methodological approach of this paper closely relates to the research of Alfaro (2003). 
 As previously mentioned, Temple (1999) suggested that researches should try to avoid presenting the results of a single model, as this could be misleading. Because of the fragility of many independent variables in growth studies, it is better to present a wider range of results. Accordingly, this paper will presents results from both cross-section and panel data regressions. For the panel data analysis this study has tried to avoid using annual data, since the results may be affected by short-run business cycles as suggested by Temple 1999). Hence, an average per five-year period has been used instead. So, there are four five-year observations per country covering the period of 1985-2005. More on the use of panel data is discussed below.

3.3.1 Panel data Analysis
Panel data analysis is a frequently used approach in FDI and growth research since it enables the researcher to study the dynamics of the change of economic growth per capital for a short time series (1985-2005). Since panel data combines both cross-sections and time series it can enhance the quality of data and sort out economic effects that cannot be distinct with only cross-sections or time series data. Also, with panel data, there are more numbers of data points that generate additional degrees of freedom which improve the efficiency of the econometric estimates. Moreover, using information of both temporal (time) and country (cross-section) effect can substantially taking out the problems of omitted or missing variables (Hsiao, 1986). Some models that can be used for panel data analysis are described below.

Constant coefficient model:
 		j = 1,…N,
				j = 1,…T,

The basic assumption of the constant coefficient model is that all coefficients, both the slopes  and intercepts, are constant and with as the error term. The constant intercept assumption means that all countries are considered to be same and there are no significant country specific and temporal effects. The first step here is simply combining both the time-series and cross-section data, also known as pooling, and then estimating parameters with ordinary least squares (OLS). This simple use of pooled data enables the testing of theories and assumptions with relative ease. The estimated parameters of this model will be used as a benchmark against other estimates from the more sophisticated models. 
A drawback of the constant coefficient model is that it is very unlikely that with pooled data of different developing countries, the assumption that the relationship between  and Y will be the same for all the countries will hold (Sayrs, 1989). By ignoring the country and or time specific effects that possibly exist among cross-sections and times series unit can lead to heterogeneity in the model specification. As a consequence, the parameter estimates will be meaningless and inconsistent (Hsiao, 1986).  

To account for possible heterogeneity among countries, fixed effects models and random effects models are considered to be more appropriate for handling panel data.

Fixed effects model:
Model with intercept dummies:



Contrary to the constant coefficient model, the fixed effects model assumes that the country specific intercept  that relates to the different countries may not be constant and it may or may not differ over time. Adding cross-section and or period dummy variables in the model may control for the effects of omitted variables that are specific to the individual countries. The intercept  represents the omitted variables for every specific country (cross-section and time fixed effects) and induce the unobserved heterogeneity in the model. The intercept is allowed to be correlated with the independent variables. The   are the observed parts of the heterogeneity.  The error term  contains the rest of the omitted variables. The model can then be estimated by OLS or GLS. 
A disadvantage of the use of dummy variables in the fixed effect model is that when there is too much cross section and time series data, a lot of dummy variables have to be included which will take away many degrees of freedom, resulting in a less powerful statistical test. Furthermore, the uses of dummy variables do not indicate directly what might cause the regression line to shift over time and over countries (Pindyck and Rubinfield, 1998).  

Random effects model:



		 = cross country error
			 = time-series error
			
For further improvement of the efficiency of the estimation process, by accounting for cross-section and times series disturbances, the use of a random effects model may also be appropriate. Contrary to fixed effects models where each country has its own intercept through the inclusion of dummy variables, random effects model treats the intercept as a result of a draw from some distribution. Only the mean effect from the random cross-section and time-series effects are included in the intercept term. This has an advantage over the fixed effects model since it does not sacrifice the number of degrees of freedom. 
The random deviations about the mean are now a component of the error term (see above). However, these errors component are not allowed to be correlated with the independent variables.

3.3.2 Fixed versus Random effects model
Now, the question is whether to treat the effects,, fixed or random. According to Hsiao (1986) it should make no difference whether fixed or random effect models are used when T (time serie) is large, but if T is finite and N is large it could make a surprisingly difference in the estimates. Since the data set of this paper only consist of four periods of 5 years for each country, it is essential to choose the correct model to make the best use of this small amount of information. This paper follows Hsiao (1986): “one way to decide to use fixed effects or random effects model is to test for misspecification of the random effects model, where  is assumed to be random and uncorrelated with the independent variables” (Hsiao (1986 p.49)),  

The following hypothesis has to be tested::  and : . 
To test this hypothesis, this paper performs a Hausman-test which tests for correlated random effects. If  is uncorrelated with the independent variables and thus the null hypothesis holds then a random effects model should be applied. Contrary, if the alternative hypothesis holds, a fixed effects model should be applied. 

	Test cross-section random effects
	

	
	
	
	
	

	
	
	
	
	

	Test Summary
	Chi-Sq. Statistic
	Chi-Sq. d.f.
	Prob. 

	
	
	
	
	

	
	
	
	
	

	Cross-section random
	7.396605
	6
	0.2857

	
	
	
	
	

	
	
	
	
	


Note: Hausman-test performed with Eviews 6 statistical program.

The Hausman-test suggest that the null hypothesis cannot be rejected, P-value 0,2857 > critical value 0,05 and therefore it is possible to use cross-section random effects estimators.

3.3.3 Heteroscedasticity and serial correlation
However, the multi-dimensions aspect of panel data also adds new difficulty to the model specification problem. For all the models it is necessary to make the assumption that the observations are uncorrelated over time (no autocorrelation) and across individuals (homoscedastic). Violation of one of the assumption will affect the power of the estimator. Normally with just cross-section data there may be a problem with the assumption of a constant error variance, homoscedasticity (). For example, in a cross-section of several different developing countries, the error term associated with a large sized country may have a large error variance than a small sized country. In the case that heteroscedasticity is present and no correction has been made, the OLS estimates will place more weight on large error variance than those with a smaller error variance. The main complication for OLS is that the parameter estimators become inefficient, but are still unbiased and consistent. Additionally, the inclusion of a time dimension to the dataset can also cause the problem of serial autocorrelation. Often in time series data the error terms of the different time periods may be correlated with each other. This violates the assumption, which also leads to inefficiency. Standard errors obtained from least squares regression will be smaller or large than the true standard errors depending on the kind of autocorrelation. 



Tests like the White’s test for heteroscedasticity and the Durbin Watson test are easy tools for detecting non constant error variance and serial autocorrelation. Unfortunately the statistics program EViews.6 does not allow the performance of both the White and Durbin Watson test for a panel data set. Considering that it is most likely that the models in this paper display some kind of heteroscedasticity and/or serial correlation, the White’s robust standard errors correction will be applied in all the models[footnoteRef:17]. [17:  White’s robust standard errors allow for possible cross-section heteroscedasticity and contemporaneous correlation among cross-sections for reliable significance interpretations and only affect the standard errors and not the estimators.] 

























4. Results
The purpose of this section is to determine whether FDI has an impact on economic growth. Moreover, the subject of interest is whether the three main types of FDI: vertical, horizontal and export-platform, from US multinationals exert different effects on economic growth of developing countries. It should be noticed that only the signs of the different variables are meaningful, since no real conclusion can be made about the coefficient. 

5.1 Results FDI and growth
Following empirical studies by Alfaro (2003), Borensztein et al (1998) and Carkovic and Levine (2002), this paper initially looks at the growth effects of the aggregated FDI stocks and US FDI stocks using cross-section data regression with 20 developing countries for the period of 1985-2005. Subsequently, results from panel data analysis: OLS, cross-section random effects and period fixed effects are presented. In the following parts, the results from only panel data and not cross-section data are shown, because the results from cross-section data do not differ substantially from panel data. 

The following regression will be estimated:

 


Where country and time specific variables are given by j and t respectively.











Table 4: Growth and aggregated FDI stocks (cross-section analysis: OLS)
Dependent variable: period average per capita growth (1985-2005)
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	c
	0.116
(4.898)***
	0.104
(6.075)***
	0.113
(5.188)***
	0.119
(16.570)***
	0.169
(8.133)***
	0.133
(2.144)**
	0.145
(2.382)**

	Initial GDP (1985)
	-0.030
(-3.991)***
	-0.021
(-3.409)***
	-0.022
(-3.052)***
	-0.023
(-16.303)***
	-0.015
(-5.538)***
	-0.024
(-2.414)***
	-0.021
(-6.016)***

	Human capital
	0.019
(2.748)***
	
	
	
	
	
	0.020
(2.122)**

	Inflation
	
	-0.004
(-2.111)*
	
	
	
	
	-0.006
(-2.191)**

	Openness
	
	
	0.003**
(2.125)
	
	
	
	0.035
(3.317)***

	Financial
	
	
	
	0.050
(5.271)***
	
	
	0.031
(2.223)**

	Investment
	
	
	
	
	0.132
(4.860)***
	
	0.127
(2.106)**

	Government
	
	
	
	
	
	0.016
(0.500)
	-0.007
(1.223)

	
	
	
	
	
	
	
	

	FDI
	0.013
(1.543)
	0.011
(2.462)***
	0.010
(1.722)
	0.009
(1.454)
	0.005
(0.600)
	0.013
(2.944)***
	0.014
(1.394)

	
	
	
	
	
	
	
	

	
	0.328
	0.287
	0.276
	0.602
	0.592
	0.282
	0.761

	N
	19
	20
	20
	20
	18
	20
	18


 Notes: regressions are estimated with White cross-section standard errors correction. T-values are in parentheses. The asterisks *, ** and *** denotes statistical significance at 10, 5 and 1 per cent level respectively. For definition of the variables and sources see table 3.



Table 5: Growth and aggregated FDI stocks (panel data analysis: OLS, cross-section random effects and period fixed effects) Dependent variable: period average per capita growth (1985-2005)

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	c
	0.153
(4.916)***
	0.109
(2.074)**
	0.155
(3.782)***
	0.109
(1.860)*
	0.161
(6.189)***
	0.110
(1.905)*

	Initial GDP (1985)
	-0.015
(-2.298)**
	-0.006
(-0.609)
	-0.017
(-1.815)*
	-0.004
(-0.351)
	-0.013
(-2.764_***
	-0.004
(-0.318)

	Human capital
	0.008
(2.081)**
	0.003
(0.758)
	0.009
(1.752)*
	0.003
(0.526)
	0.024
(2.610)***
	0.001
(1.044)

	Inflation
	-0.023
(-3.862)***
	-0.021
(-4.527)***
	-0.018
(-2.570)**
	-0.016
(-2.635)**
	-0.022
(-2.779)***
	-0.024
(-3.251)***

	Openness
	-0.031
(-3.748)***
	-0.014
(-6.192)***
	-0.024
(-2.076)**
	-0.003
(-1.228)
	0.034
(4.701)***
	-0.018
(-1.423)

	Financial
	0.020
(4.153)***
	0.020
(3.313)***
	0.011
(1.872)*
	0.008
(1.269)
	0.021
(4.001)***
	0.021
(4.161)***

	Investment
	0.092
(3.569)***
	0.085
(3.288)***
	0.089
(3.070)***
	0.090
(3.194)***
	0.099
(6.968)***
	0.095
(6.917)***

	Government
	0.015
(0.506)
	0.020
(0.635)
	0.018
(0.550)
	0.029
(0.858)
	0.018
(0.643)
	0.016
(0.508)

	
	
	
	
	
	
	

	FDI
	0.005
(1.187)
	
	0.005
(0.997)
	
	0.008
(1.540)
	

	US FDI
	
	-0.011
(-1.686)*
	
	-0.015
(-1.952)*
	
	-0.010
(-0.792)

	OLS
	Yes
	Yes
	
	
	
	

	Cross-section random effects
	
	
	Yes
	Yes
	
	

	Period fixed effects
	
	
	
	
	Yes
	yes

	
	
	
	
	
	
	

	
	0.504
	0.491
	0.344

	0.355

	0.572
	0.564

	N
	58
	61
	58
	61
	58
	61


Notes: regressions are estimated with White cross-section standard errors correction. T-values are in parentheses. The asterisks *, ** and *** denotes statistical significance at 10, 5 and 1 per cent level respectively. For definition of the variables and sources see table 3.

Table 4 shows the results from cross-section data. Column (1) includes the initial_GDP, FDI stocks and Human capital (schooling) variables. The results show that FDI is positively related to economic growth, but this relationship is not significant after controlling for the Initial_GDP and human capital variables. The initial_GDP variable is negatively significant at the 10 per cent level in the OLS model and at the 5 per cent level in the random effects model. In column (2), FDI and Initial_GDP are controlled for by the inflation variable. Controlling for further robustness, columns (3), (4), (5), (6) also show the relationship of FDI with growth controlled for openness (3), financial development (4), investment (5) and government (6). Finally, column (7) includes all the variables.

FDI
After controlling for other determinants of growth, the findings so far indicate that FDI has a general positive effect on growth, but this effect is not significant in most of the specifications and models. The results are in line with both the studies of Alfaro (2003) and Carkovic and Levine (2002). It seems plausible to argue that it is not a certainty that FDI alone has a positive impact on growth. A notable result is the negative relationship between US FDI and growth which is even significant at the 10% level. The result of a negative US FDI on growth seems to be more stabile according to the OLS estimator than with cross-section random effects. To our knowledge, comparable studies or results do not exist. In the next part of the empirical analysis the relationship between the different types of US FDI and the economic growth of the host countries will be investigated more thoroughly.

Human capital
The human capital variable is positively related to economic growth and significant at the 5 per cent level. This indicates that a high education level may be important for the economic growth in developing countries as suggest by Borensztein et al. (1998). However, the positive relationship does not seems be very robust. This result is in accordance with a review of the human capital and growth literature by Hers (1998). Hers (1998) noticed that the magnitude and robustness of the impact of human capital strongly varies between studies, depending on the methods and data used.






Initial_GDP 
The significant results of the initial_GDP variable indicate that there is evidence for the convergence of income levels among developing countries (see Barro, 1991 and Mankiw et al 1992). 

Inflation
As expected, there is a robust negative significant relationship between inflation and economic growth. Similar results have also been found by Dewan and Hussein ((2001). Using panel data approach for 41 developing countries they concluded that high inflation is accompanied with low economic growth. Our results add to the broad consensus that low inflation i.e. macroeconomic stability is desirable for economic growth. 

 Financial development
The robust positive sign of the financial development variable is in line with studies of Odedokun (1996) and Dawson (2008), where it has also been shown that financial development in developing countries promotes economic growth. Our results reaffirm the hypothesis that financial development promotes economic growth. 

Investment
As expected, the investment variable is robustly and positively related to growth. Mentioned before, it is logical to reason that an increase in the fixed capital formation also increases economic growth. This variable has constantly been included in most growth regressions and has shown the same robust positive sign (see Barro, 1991). 

Openness
According to cross-section data (table 4), openness has the expected positive significant effect. This outcome is similarly to the results from Carkovic and Levine (2002). However, the significant positive relationship between openness does not hold when panel data is used. Panel data with OLS estimator even shows that openness has a negative significant relationship with growth. Similarly, using the same definition for openness, Beugelsdijk (2008) also found a negative sign for openness in developing countries, although this effect was not significant. An explanation as to what may be the cause of the negative effect of openness was not given. Andersen and Babula, 2008 stress that a possible explanation for the inconsistency in results of the openness variable is the endogeneity problem. In case there is a bidirectional link between openness and trade, OLS estimators may be biased and inconsistent. 

Government
Government spending is positively related with growth, but very insignificant in all the specifications. Therefore no real conclusion can be made. This result certainly does not reflect the view made by Ram (1996) in which public (government) investments (spending) is considered to be more productive than private investments in ’70s and ‘80s in developing countries. 

5.2 Results different types of FDI and growth
As argued before, aggregated FDI data do not make a distinction between the different types of motivation or activities like market seeking, resources or efficiency nature of multinationals. Positive or negative externalities tend to be more relevant to the different types of investment that are made as this paper has explained.  Therefore, this sub-section continues with the analyses of the effects of the three main types of FDI on growth. The baseline regression and robustness steps remain the same, but now the aggregated FDI variable will be replaced by the different types of FDI stocks. See the following regression:



Here the subscript i corresponds to vertical, horizontal and export-platform FDI.


Table 6: Growth and Vertical FDI (panel data analysis: OLS)
Dependent variable: period average per capita growth (1985-2005)
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	c
	0.058
(3.603)***
	0.067
(4.979)***
	0.040
(2.976)***
	0.023
(1.590)
	0.068
(2.944)***
	0.082
(3.136)***
	0.102
(2.378)**

	Initial GDP (1985)
	-0.019
(-4.819)***
	-0.017
(-4.050)***
	-0.009
(-4.098)***
	-0.003
(-3.045)***
	-0.005
(1.809)*
	-0.020
(-3.550)***
	-0.006
(-0.621)

	Human capital
	0.014
(8.360)***
	
	
	
	
	
	0.003
(0.673)

	Inflation
	
	-0.022
(-4.459)***
	
	
	
	
	-0.021
(-3.223)***

	Openness
	
	
	0.028
(2.734)***
	
	
	
	-0.011
(-1.538)

	Financial
	
	
	
	0.036
(4.425)***
	
	
	0.019
(3.222)***

	Investment
	
	
	
	
	0.134
(7.627)***
	
	0.085
(3.062)***

	Government
	
	
	
	
	
	0.006
(0.625)
	0.019
(0.700)

	
	
	
	
	
	
	
	

	Vertical FDI
	-0.007
(-3.401)***
	-0.008
(-3.306)***
	-0.012
(-3.012)***
	-0.013
(-2.773)***
	-0.007
(-2.318)**
	-0.007
(-3.525)***
	-0.010
(-2.510)**

	OLS
	yes
	yes
	yes
	yes
	yes
	yes
	yes

	
	
	
	
	
	
	
	

	
	0.201
	0.206
	0.158
	0.199
	0.213
	0.182
	0.515

	N
	73
	77
	75
	78
	74
	77
	60


Notes: regressions are estimated by OLS White cross-section standard errors correction. t-values are in parentheses. The asterisks *, ** and *** denotes statistical significance at 10, 5 and 1 per cent level respectively. For definition of the variables and sources see 

Table 7: Growth and vertical FDI (panel data analysis: cross-section random effects and period fixed effects)
Dependent variable: period average per capita growth (1985-2005)
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	c
	0.063
(1.938)*
	0.064
(2.204)**
	0.070
(3.865)***
	0.083
(2.981)***
	0.117
(7.144)***
	0.110
(2.266)**
	0.106
(2.295)**

	Initial GDP (1985)
	-0.020
(-2.192)**
	-0.017
(-1.845)*
	-0.017
(-4.004)***
	-0.020
(-2.323)**
	-0.012
(-3.307)***

	-0.007
(-0.608)
	-0.003
(-0.345)

	Human capital
	0.015
(3.158)***
	
	
	
	
	0.004
(0.692)
	0.016
(1.713)

	Inflation
	
	-0.020
(-2.512)**
	
	
	
	-0.018
(-2.427)**
	-0.023
(-2.557)**

	Openness
	
	
	0.016
(1.498)
	
	
	-0.010
(-1.144)
	0.011
(2.158)**

	Financial
	
	
	
	0.030
(2.589)**
	
	0.013
(1.985)*

	0.019
(3.926)***

	Investment
	
	
	
	
	0.105
(3.296)***
	0.089
(2.804)***
	0.124
(5.057)***

	Government
	
	
	
	
	
	0.022
(0.737)
	0.019
(0.723)

	
	
	
	
	
	
	
	

	Vertical
FDI
	-0.006
(-2.329)**
	-0.009
(-2.821)***
	-0.007
(-2.079)**
	-0.009
(-3.989)***
	-0.008
(-2.212)**
	-0.009
(-1.951)*
	-0.010
(-2.108)**

	Cross-section random effects
	Yes
	yes
	yes
	yes
	yes
	yes
	

	Period fixed effects
	
	
	
	
	
	
	yes

	
	
	
	
	
	
	
	

	
	0.096
(0.199)
	0.124
(0.206)
	0.103
(0.207)
	0.212
(0.333)
	0.306
(0.428)
	0.411
(0.512)
	0.587

	N
	73
	77
	75
	78
	74
	60
	60


Notes:  regressions are estimated with White cross-section standard errors correction. T-values are in parentheses. The asterisks *, ** and *** denotes statistical significance at 10, 5 and 1 per cent level respectively. For definition of the variables and sources see table 3.

First, looking at only the effect of Vertical FDI, some really interesting results emerge.
According to table 6 column (7) and table 7 column (6) and (7), Vertical FDI shows a small negative significant impact in the economic growth of the host countries. These results are generally robust when controlled for other determinants of growth, see column (1) through (5). The negative sign of vertical FDI is at least significant at 5% level with a range from -0,007 to -0,013 in the OLS model, 10% level with a range from -0,006 to -0.009 in the random effects model and at 5% level -0,010 with period fixed effects estimator. The negative results of vertical FDI may support the view that multinationals seeking for (natural) resources do not exert potential positive spillovers for the host country’s economy (Alfaro, 2003). As mentioned before, Hirschman (1958) warned that the lack of linkages in the case of vertical FDI may result in a limited growth effect. Moreover, vertical FDI seeking for cheap labor may not create any on job-training or schooling at such a level that increases the skills of local employees that may potentially lead to an increase in spillover effects.




 Table 8: Growth and horizontal, export-platform FDI 
Dependent variable: period average per capita growth (1985-2005)
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	c
	0.148
(3.153)***
	0.148
(7.088)***
	0.152
(3.045)***
	0.150
(5.562)***
	0.162
(2.765)***
	0.164

	Initial GDP (1985)
	-0.013
(-1.416)
	-0.013
(-2.221)**
	-0.014
(-1.244)
	-0.014
(-1.646)
	-0.012
(-2.332)**
	-0.012
(-2.884)***

	Human capital
	0.006
(1.370)
	0.006
(1.888)*
	0.007
(1.245)
	0.007
(1.587)
	0.015
(1.373)
	0.017
(1.221)

	Inflation
	-0.023
(-3.472)***
	-0.023
(-4.734)***
	-0.018
(-2.343)**
	-0.019
(-2.838)***
	-0.025
(-2.830)***
	-0.025
(-2.744)***

	Openness
	-0.026
(-4.546)***
	-0.026
(-2.523)**
	-0.019
(-2.118)**
	-0.020
(-1.669)
	0.031
(6.745)***
	0.032
(2.366)**

	Financial
	0.021
(3.065)***
	0.021
(3.102)***
	0.011
(1.389)
	0.012
(1.633)
	0.022
(3.429)***
	0.022
(3.002)***

	Investment
	0.090
(3.486)***
	0.091
(3.239)***
	0.091
(3.212)***
	0.092
(2.909)***
	0.101
(7.439)***
	0.101
(6.414)***

	Government
	0.021
(0.668)
	0.020
(0.688)
	0.028
(0.807)
	0.026
(0.791)
	0.020
(0.682)
	0.021
(0.766)

	Horizontal FDI
	-0.001
(-0.033)
	
	-0.0013
(-0.228)
	
	0.003
(1.517)
	

	Export-platform FDI
	
	-0.0002
(-0.065)
	
	-0.0012
(-0.267)
	
	0.0032
(0.386)

	OLS
	yes
	yes
	
	
	
	

	Cross-section random effects
	
	
	yes
	yes
	
	

	Period fixed effects
	
	
	
	
	yes
	yes

	
	0.479
	0.475
	0.342
(0.471)
	0.344
(0.468)
	0.560
	0.557

	N
	61
	60
	61
	60
	61
	60


Notes:  regressions are estimated by OLS cross-section random effect and period fixed effects with White cross-section standard errors correction. T-values are in parentheses. The asterisks *, ** and *** denotes statistical significance at 10, 5 and 1 per cent level respectively. For definition of the variables and sources see table 3

Table 8 shows the impact of horizontal and export-platform FDI on growth. Columns 1-, till (6) show the results of horizontal and export-platform with the inclusion of the initial_GDP and all control variables with different estimators. Contrary to the expectation if this paper, both horizontal FDI and export-platform have a negative effect on growth. However, the negative effects are not significant. The negative relationship horizontal FDI is not in line with the findings of the study by Beugelsdijk (2004), where market-seeking FDI is assumed to have a positive effect on growth. 

In the following regression, it is tested whether the inclusion of only one type of foreign investment captures the effects of other types of FDI by including all three different FDIs in the estimation simultaneously. See the following regression: 




Table 10: Growth and all types of FDI (OLS)
Dependent variable: period average per capita growth (1985-2005)
	
	(1)
	(2)
	(3)

	c
	0.116
(2.780)***
	0.119
(2.363)**
	0.148

	Initial GDP (1985)
	-0.006
(-0.507)
	-0.007
(-0.495)
	-0.008
(-0.717)

	Human capital
	0.004
(0.889)
	0.005
(0.834)
	0.017
(1.433)

	Inflation
	-0.019
(-2.105)**
	-0.015
(-1.544)
	-0.020
(-1.831)*

	Openness
	-0.011
(-1.939)*
	-0.007
(-1.162)
	-0.019
(-1.225)

	Financial
	0.014
(1.909)*
	0.009
(0.997)
	0.015
(2.361)**

	Investment
	0.098
(2.984)***
	0.100
(2.705)***
	0.107
(5.352)***

	Government
	0.026
(1.015)
	0.027
(0.916)
	0.029
(1.323)

	Horizontal FDI
	-0.004
(-0.595)
	-0.004
(-0.681)
	-0.000684
(-0.076)

	Vertical FDI 
	-0.017
(-2.212)**
	-0.015
(-1.815)*
	-0.016
(-2.059)**

	Export-platform FDI
	0.011
(1.904)*
	0.010
(1.671)
	0.014
(1.947)*

	
	
	
	

	OLS
	yes
	
	

	Cross-section random effects
	
	yes
	

	Period fixed effects
	
	
	Yes

	
	
	
	

	
	0.537
	0.424
(0.534)
	0.613

	N
	60
	60
	60


Notes: regressions are estimated White cross-section standard errors correction. T-values are in parentheses. The asterisks *, ** and *** denotes statistical significance at 10, 5 and 1 per cent level respectively. For definition of the variables and sources see table 3.

The results from table 10 confirm earlier findings. Vertical FDI continues to have a negative and significant effect on growth. The significance level remains almost the same and the effects range from -0,008 to -0,015 for the OLS model and -0.009 to -0.017 for random effects model. Horizontal FDI still has a minimum negative sign and remains insignificant. It is notable that export-platform FDI switches from negative to positive effects when accounting for period fixed effects. The positive effect is even significant at the 10% level when all the other variables are included in the random effects model. This result is more in the line with our expectation. Export-platform FDI may have positive effects on economic growth. However, results show that it is not robust for all the specifications.

5.3 interaction human capital and FDI
Finally, checking for further robustness and assessing whether the effects of FDI on growth is driven by the countries’ absorptive capability (level of schooling), the interaction effects is tested. Borensztein (1998) shows that sufficient human capital stocks are necessary for FDI to be significantly important for economic growth[footnoteRef:18] . [18: Borensztein et al.(1998) notices that there is a positive and significant interaction between FDI and the level of human capital of the host country. He argued that “the flow of FDI into a country can increase economic growth only when it interacts with the absorptive capability of that country”.
] 



Here the subscript i corresponds the different types of FDI and the overall FDI variable. Results from the initial_GDP and control variables are left out of the table for a clearer overview.

Tables 10 shows that even with the inclusion of the interaction terms, the effects of aggregated FDI and the different types of FDI remain consistent. With the inclusion of the interaction term the effect of the vertical FDI variable continue to be negatively significant. Horizontal FDI displays a non significant negative sign. Export-platform FDI has a positive sign when the interaction terms are included. Contrary to the findings of Borensztein (1998), this paper has not been able to find any significant positive effects of the interaction terms. Instead of a positive sign, the interaction term is even negative, although not significant. For this counterintuitive result no logical explanation can be given. Similar non-significant negative signs for the interaction terms were also found by the studies of Beugelsdijk (2008), Alfaro (2004) and Carkovic and Levine (2002).
FDI and economic growth in developing countries: The growth effects of Vertical, Horizontal and Export-platform FDI.
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Table 10: interaction terms: human capita and FDI
Dependent variable: period average per capita growth (1985-2005)
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)

	FDI
	0.017
(2.040)**
	
	
	
	0.014
(1.532)
	
	
	
	0.022
(2.637)**
	
	
	

	Horizontal FDI
	
	-1.86E-05
(-0.003)
	
	
	
	-0.001
(-0.191)
	
	
	
	0.008
(1.234)
	
	

	Vertical FDI
	
	
	-0.009
(-2.178)**
	
	
	
	-0.005
(-0.623)
	
	
	
	-0.002
(-1.530)
	

	Export-platform FDI
	
	
	
	0.011
(1.918)*
	
	
	
	0.009
(1.176)
	
	
	
	0.011
(1.920)*

	
	
	
	
	
	
	
	
	
	
	
	
	

	Human capital*FDI
	-0.050
(-1.303)
	
	
	
	-0.042
(-1.403)
	
	
	
	-0.058
(-1.179)
	
	
	

	Human capital*horizontal FDI
	
	-0.010
 (-2.578)**
	
	
	
	-0.013
(-2.474)**
	
	
	
	-0.039
(-2.14)**
	
	

	Human capital*vertical FDI
	
	
	-0.027
 (-0.991)
	
	
	
	-0.003
(-0.396)
	
	
	
	-0.041
(1.383)
	

	Human capital*export-platform FDI
	
	
	
	-0.010
(-1.340)
	
	
	
	-0.009
(-1.010)
	
	
	
	-0.045
(-1.318)

	OLS
	yes
	Yes
	yes
	yes
	
	
	
	
	
	
	
	

	Cross-section random effects
	
	
	
	
	yes
	yes
	yes
	yes
	
	
	
	

	Period fixed effects
	
	
	
	
	
	
	
	
	yes
	yes
	yes
	yes

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	0.521
	0.493
	0.517
	0.485
	0.346
	0.345
	0.405
	0.354
	0.592
	0.572
	0.600
	

	N
	58
	61
	60
	60
	58
	61
	60
	60
	58
	61
	60
	


Notes:  regressions are estimated with White cross-section standard errors correction. T-values are in parentheses. The asterisks *, ** and *** denotes statistical significance at 10, 5 and 1 per cent level respectively. For definition of the variables and sources see table 3
5. Conclusion and remarks
This paper has argued that it is important to differentiate between different types of FDI to really understand the impact of FDI on the economic growth of a host country. With empirical data, this paper shows that indeed different motivation for FDI tend to have different growth effects. 
With the help of US foreign affiliates’ sales data, a distinction can be made between three main types of FDI, namely, Vertical, Horizontal and export-platform FDI. First, it is expected that vertical FDI may not have a positive significant effect on growth since this type of investment does not create any linkages with local firms or provide local employees with extensive skills. Consequently, positive spillovers effects may not even occur. Second, horizontal FDI is expected to have a small but positive effect on growth. Through the embeddedness of horizontal FDI in the host country, the chance for positive spillovers and externalities are more likely to take place. However, negative consequences of too much local market orientation is that through increasing competition, foreign firms may well crowd-out their local competitors and possibly create undesirable market conditions. Third, the most growth enhancing type of FDI is expected to be export-platform FDI. In most cases, this type of investment draws on the comparative advantage of the host country and is likely to bring in technologies and know how that is comparable to host country economic development and hereby increasing the opportunity for spillover effects. 
An extensive empirical analysis of this paper has not been able to confirm all three expectations, although some interesting results have emerged. This paper shows that vertical FDI stocks have a negative significant effect on economic growth in developing countries. Also the inflows of horizontal FDI stocks are negative but non-significant related to growth. The evidence for export-platform FDI stocks is ambiguous. The negative results of vertical FDI is robust for the inclusion of all the determinants of growth like the initialGDP, investments, human capital, government spending, openness and financial development. Moreover, the results of the vertical FDI variable are robust under different data analyses (cross-section and panel) and estimators (OLS, cross-section random effects and period fixed effects). So, the main significant finding of this paper is that with vertical FDI, given their resource seeking nature, there is little potential for spillover effects in developing countries. 
It is important to view the results in this paper with caution. First, the explanatory value would be stronger if some of the determinants of growth variables would be significant. Second, through unbalanced data, this paper has not been able to use alternative methods that have been used by other studies. Therefore most of the results can not be directly compared with the existing FDI and growth studies. Third, through a lack of available data this study has only a small number of countries in its sample. Consequently, no distinction has been made between groups of countries based on their geographical location or level of development. A larger sample and a better distinction between groups might have lead to a more decisive conclusion. 
Although the results may have some flaws, different growth effects of various types of FDI should make policymakers think twice before granting any special incentive packages to foreign firms. The negative relationship between vertical FDI and growth suggest that benefits should not be given to foreign firms in, for example, export processing zones where little linkages are possible between foreign affiliates and local firms. Instead, foreign firms should be encouraged to cooperate with local suppliers and maybe governments ought to screen investment projects for benefits to the host economy. Simultaneously, governments should also support learning and training of local people and invest in domestic firms (Blomström and Kokko, 2003). Off course, all this is a big challenge for developing countries where there is a lack of resources and weak institutions. 
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Appendix

Appendix A1: Countries in the data set

Latin America and other Western hemisphere:
	Argentina

	Brazil

	Chile

	Colombia

	Ecuador

	Venezuela

	Costa Rica

	Honduras

	Mexico

	Dominican Republic



Middle East:
	Israel

	United Arab Emirates



Asian:
	China

	India

	Indonesia

	Korea, Republic of

	Malaysia

	Philippines

	Thailand

	Singapore




Appendix A2: Calculation types of US FDI stocks

This paper use sales of US foreign affiliates to determine the type/motivations of US MNCs:  local sales as a proxy for Horizontal FDI, sales to home US as a proxy for Vertical FDI and sales to a third country as a proxy for export-platform. Dividing the different sales number by the total sales of US foreign affiliates, the percentage of the different types of foreign affiliates can be obtained. Expecting that the amount of FDI stock in the host country is divided in the same proportion as the sales proportion, the amount of the different types of FDI stocks can then be calculated. The calculations may look like this:







Appendix A3:


Descriptive statistics:
	
	 Mean
	 Median
	 Maximum
	 Minimum
	 Std. Dev.
	 Skewness
	 Kurtosis
	Obser.

	GROWTH
	0.027
	0.025
	0.096
	-0.090
	0.030
	-0.297
	5.143
	79

	FDI
	0.189
	0.114
	1.443
	0.005
	0.236
	3.062
	14.526
	76

	USFDI
	0.047
	0.033
	0.502
	0.001
	0.063
	5.296
	37.487
	79

	HORIZONTAL FDI
	0.026
	0.019
	0.190
	0.000
	0.028
	3.052
	16.525
	78

	VERTICAL FDI
	0.010
	0.006
	0.062
	0.000
	0.012
	2.213
	8.376
	77

	EXPORT-Platform FDI
	0.013
	0.007
	0.250
	0.000
	0.030
	6.772
	53.387
	77

	INITIALGDP
	4075
	2215
	22109
	238
	5225
	2
	8
	79

	HUMAN-CAPITAL
	1.200
	1.193
	2.828
	0.530
	0.529
	1.469
	5.549
	75

	INFLATION
	0.557
	0.096
	11.954
	-0.065
	1.933
	4.626
	23.859
	79

	INVESTMENT
	0.227
	0.212
	0.445
	0.140
	0.066
	1.009
	3.639
	64

	OPENNESS
	0.822
	0.635
	3.797
	0.099
	0.765
	2.314
	8.512
	76

	FINANCIAL
	0.530
	0.388
	1.918
	0.112
	0.379
	1.258
	4.349
	79

	GOVERNMENT
	0.127
	0.116
	0.326
	0.040
	0.051
	1.756
	7.015
	79


Output from statistical program EViews 6.0







Appendix A4:

Correlation matrix:

	
	GROWTH
	FDI
	USFDI
	HOR.FDI
	VERT.FDI
	EXP.FDI
	INITGDP
	HK
	INFLA.
	INVEST.
	OPEN.
	FINAN.
	GOVERN.

	GROWTH
	1
	
	
	
	
	
	
	
	
	
	
	
	

	FDI
	0.05
	1.00
	
	
	
	
	
	
	
	
	
	
	

	USFDI
	-0.06
	0.89
	1.00
	
	
	
	
	
	
	
	
	
	

	HOR.FDI
	-0.11
	0.88
	0.92
	1.00
	
	
	
	
	
	
	
	
	

	VERT.FDI
	-0.20
	0.60
	0.74
	0.56
	1.00
	
	
	
	
	
	
	
	

	EXP.FDI
	0.01
	0.82
	0.95
	0.77
	0.69
	1.00
	
	
	
	
	
	
	

	INITGDP
	-0.25
	0.28
	0.39
	0.33
	0.24
	0.38
	1.00
	
	
	
	
	
	

	HK
	0.18
	0.03
	-0.03
	-0.03
	-0.08
	-0.02
	0.38
	1.00
	
	
	
	
	

	INFLA.
	-0.28
	-0.14
	-0.07
	-0.02
	-0.14
	-0.08
	0.18
	-0.15
	1.00
	
	
	
	

	INVEST.
	0.60
	0.13
	0.05
	-0.01
	0.02
	0.11
	-0.27
	0.17
	-0.27
	1.00
	
	
	

	OPEN.
	0.04
	0.74
	0.74
	0.60
	0.68
	0.74
	0.09
	-0.02
	-0.25
	0.34
	1.00
	
	

	FINAN.
	0.39
	0.35
	0.17
	0.10
	0.09
	0.20
	-0.05
	0.14
	-0.06
	0.61
	0.51
	1.00
	

	GOVERN.
	0.10
	0.04
	0.01
	0.02
	0.04
	-0.02
	0.21
	0.05
	0.14
	0.02
	-0.03
	0.20
	1


Output from statistical program EViews 6.0


World	1985-1990	1990-1995	1995-2000	2000-2005	  Developing economies	1985-1990	1990-1995	1995-2000	2000-2005	22583.14753568724	61713.048145527384	174540.77876807682	241986.93990033597	years
FDI inflows (US Dollar millions)
FDI stocks as a percentage of the GDP
1985-1990	  Developing economies	    Developing economies: Africa	    Developing economies: America	    Developing economies: Asia	0.14859088994620209	0.12138310944800022	9.7357910191000208E-2	0.18180146573280204	1990-1995	  Developing economies	    Developing economies: Africa	    Developing economies: America	    Developing economies: Asia	0.14340179964899999	0.14276135068320181	0.10417063864500002	0.16455530962720044	1995-2000	  Developing economies	    Developing economies: Africa	    Developing economies: America	    Developing economies: Asia	0.18527787434119999	0.19715326216920001	0.15333413833200252	0.2001465856486	2000-2005	  Developing economies	    Developing economies: Africa	    Developing economies: America	    Developing economies: Asia	0.26002428946683337	0.28002644954516681	0.3067137816153333	0.23970164599183341	
FDI stocks/GDP
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