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1- Introduction  

What determines why capital flows from one country to another? The existence of cross- 

country differences in marginal product of capital is still at an open discussion.  As firstly 

pointed out by Lucas (1990), countries differ in additional complementary factors that affects 

the marginal product of capital, and this differences needs to be taken into account to explain 

world wide capital flows. In this context, is still relevant to ask how much of world capital flows 

can be explained by differences in complementary country-specific factors. This issue becomes 

particularly relevant when we look at a specific type of capital flows: Foreign Direct 

Investment.  
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Foreign Direct Investment (FDI) flows have grown at a surprising rapid pace during the last 

decades, turning transnational companies (TNCs) a dominant force in international commerce, 

production and global integration. By the end of 2007, the total FDI stock reached over USD 15 

trillion, the value added by TNCs was estimated at USD 6 trillion, their total sales at USD 31.2 

trillion, compared to the value of world exports of USD 17 trillion for that year, and the number 

of employees in foreign affiliates worldwide was estimated in 81.6 million1. Most of these 

flows continue to be among developed countries, although the share of FDI received by 

developing countries has been rising

In a world with capital mobility, what makes capital more productive in some countries than in 

others? Although it has been largely analyzed what factors lies behind the decision of firms to 

become multinational enterprises, no agreement has been reach so far, neither theoretically nor 

empirically. When choosing locations for their affiliates, parents companies seek to optimize the 

conditions that will affect their return on investment. Mainstream literature has primary focused 

on conditions related to manufacturing industry, such as access to large markets and access to 

lower cost of labor in the host countries, while a natural resource-seeking motive as driver of 

internationalization has been scarcely studied. Moreover, recent empirical studies of the 

determinants of investment across countries tend to favor the horizontal multinationals.  

The contribution of my research is to consider natural resource abundance as an additional 

dimension in the determinants of FDI flows, confirming the importance of comparative 

advantages of host countries in determining the pattern of US F FDI. Based on the findings on 

Yeaple (2003) on the existence of a comparative advantage motive behind US capital outflows, 

I extend the empirical strategy to take into account the importance of natural resource 

abundance as determinant of FDI flows. To this end, I will take into account the relative 
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abundance of natural resources in host countries as a driver of FDI inwards flows in resource 

intensive industries, and I will consider broader industry coverage, by including FDI in 

manufacturing and non manufacturing activities. To the best of my knowledge, the comparative 

advantage motive of vertical FDI has not been tested using measures of natural resource 

abundance and the correlation between industry’s factor intensity and natural resources.  

The importance of adding this dimension to the analysis of FDI flows is twofold. On one hand, 

by taking into account relative natural resources abundance, we are able to better approximate 

the actual effect of host country’s characteristics as determinant of FDI inflows. In particular, 

accounting for this “neglected” specific factor, will generate more accurate estimations of the 

impact of other production factors, such as Human Capital, in explaining the amounts and the 

type of FDI inwards flows. Explicitly accounting for the role of natural resources in determining 

capital’s rate of return becomes particularly relevant for developing economies, characterized by 

relative abundance of natural resource and hence, by larger share of natural capital in their total 

capital, leading to larger overestimation of the marginal productivity of physical capital2.   

On the other hand, by explicitly considering the role that natural resources plays as a the 

determinant of FDI flows, we will be able to identify the patterns of FDI flows according to 

each country’s comparative advantage, and to extract information on the potential impact on 

economic activity and growth that this type of flows might generate on host economies.  

It has been generally assumed that the extent of positive effects of FDI flows is determined by 

the absorption capacity of host countries which have been mainly related to human capital 

levels, infrastructure availability or institution quality (For instance Borensztein, De Gregorio 

and Lee, 1995  and Asiedu,2003). But the sector in which the investment takes plays needs to be 

taken into account as well. The existence of positive welfare effects of FDI, stemming from 

increased employment, forward and backward linkages, and technological spillovers crucially 

depends on the motive for producing abroad and hence on the type of multinational. Foreign 

investment can potentiate national and regional development, but the development implications 

of resource based industries are highly controversial.  

Sachs and Warner (1997, 2001) had pointed out that natural resource abundant countries are 

often afflicted by a “resource curse” due to the Dutch diseases and rent seeking activities 

implying lower growth rates than non-resource abundant countries. On the contrary, Maloney 

(2002) argues that there is little evidence that natural resource abundant countries underperform, 
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estimate marginal productivity of reproducible capital, since the measures includes both reproducible and 
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since numerous resource rich economies have been far more dynamic than others. He attributes 

the underperformance of some resource rich economies, such as Latin American economies, to 

a deficient innovative capacity, arising from low investment in human capital and scientific 

infrastructure. 

Resource extraction can provide necessary capital, expertise and tax-revenues, fostering 

employment, technology transfer and infrastructure. Confident on the positive spillovers of FDI 

on the domestic productive system, many countries have moved toward encouraging FDI with 

specific policies incurring in discriminatory taxation and other direct incentives that might 

nevertheless, turn out to be excessively unprofitable for the country. These large-scale 

operations, often located in highly underdeveloped parts of the country, not always accomplish 

their development goals in terms of technology transfer, environmental impact, contributions to 

growth and poverty reduction3.  

This trade off has significant policy implications. The main question governments should ask is 

not how much FDI a country can attract, but what kind of investment can attract and what are 

the costs and benefits for the host country.  

Therefore, a comprehensive understanding of the incentives that drives multinational firm’s 

decisions to invest in certain countries explicitly accounting for cross industry variation 

becomes central for identifying potential differential effects on host countries, as well as for 

those countries to design their policy towards FDI.  

The present research confirms the role of countries’ endowments in explaining the variance in 

country-industry flows of capital. By using both, country and industry disaggregated data; I 

show that the effect of a country’s relative abundance of factors on the volume of US FDI 

outflows varies across industries, confirming the existence of a comparative advantage pattern 

in the distribution of FDI across countries.   

The paper is organized as follows. Section 2 briefly reviews the main theories on the 

determinants of FDI and their empirical findings.  Section 3 provides a simple theoretical 

framework to analyze the importance of factor abundance and costs in cross-industry capital 
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3 The case of mining in Zambia is quite illustrative; the Government succeeded in attracting investment 
from the mid-1990s to rehabilitate the ailing mining sector offering substantial incentives, including tax 
holidays and one of the lowest rates of royalty in the world. During the past years the sector experienced a 
significant boom, boosted by the price hike. In this context, stakeholders expect a fair share of the 
resulting economic benefits. However, this expectation is not being realized.  For the country to reap 
some of these profits, it needs to rewrite contracts cutting back some of concessions previously granted, 
with the potential costs that this may convey.   (UNCTAD, 2009) 

 



reallocation. Section 4 presents the empirical strategy to estimate the presence of comparative 

advantages in the FDI flows and section 5 shows the results of the estimation. Final remarks and 

further research steps are presented in section 6. 

 

2-Theory and empirics on FDI 

Previous research has both theoretically and empirically attempted to answer why some firms 

choose to engage in FDI rather than focus on exporting or why do firms sometimes choose to 

break up the production process across borders rather than keeping all stages in the home 

country and exporting the final good.  

The wide range of results regarding the potential impact of this type of investment in host 

countries could explain the different incentives behind multinational firm’s decisions to invest 

abroad. In this respect, theories of horizontal FDI predicts that this type of investment could 

increase the industry productivity of the host country based on horizontal links as well as 

competition effects, while reducing the trade flows between host and parent country. On the 

contrary, vertical FDI theory predicts a potential positive impact on other industries 

productivity, through forward and backward linkages, and a boost in trade flows between the 

host and both, parent country and other countries, as the host country serves as an export 

platform.  

The knowledge-Capital model (Markusen, 1996) attempts to combine these two theories in an 

integrated framework, by including in a single model costs motives (vertical FDI) and market 

access motives (horizontal FDI), as the driving forces for capital flows. Empirical research of 

the determinants of FDI has heavily relied on this model. Depending on industry and country 

characteristics, and on their interaction, the structure of FDI can be determined. If the stages of 

production do not vary significantly in their factor intensity and transport cost are high, then the 

market access motive remains and horizontal FDI arise. On the other hand, if transport cost are 

negligible and the factor intensity differences of production stages are significant, then the 

comparative advantage motive explains vertical FDI.  

The model generates testable predictions: FDI flows should depend on the bilateral relative 

factor abundance of factors. Horizontal FDI should be expected between countries with similar 

factor abundance while vertical FDI should arise between countries with significant differences 

in their factor abundance. These predictions have spawned considerable empirical literature on 
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the determinants of FDI, mostly focused on testing patterns of FDI across countries.  

The main findings of empirical research on determinants of FDI tend to reject the vertical model 

in favor of the horizontal one. For instance, Carr, Markusen and Maskus (2001) test the model’s 

prediction using a panel of cross-country observations over the period 1986-1994 for US FDI 

outflows. They find that FDI flows are increasing in the size of both countries, their similarity in 

size, the relative skilled-labor abundance of the parent nation, and the interaction between size 

and relative endowment differences. Nevertheless, the empirical strategy does not allow for 

differential effects of these determinants in different industries.   

According to Yeaple (2003) the fact that most empirical evidence tend to favor the presence of 

horizontal FDI over the vertical one, is based on empirical approaches that use aggregated data 

across industries, which does not allow to properly test the comparative advantages’ motive for 

vertical FDI. Helpman (1984) formalized the vertical FDI in a model where multinational firms 

arise in the presence of cross-country factor price differences; a firm has an incentive to shift the 

production process with different input requirements to the locations where it can be most 

cheaply produced. The model predicts that the prevalence of multinational firms and FDI should 

be increasing in relative factor endowment differences across countries. In particular, a correct 

test of the model’s prediction should take into account that capital should flow to countries that 

are abundant in a particular factor in those industries that intensively used that factor.  

To test this prediction, Yeaple considers an empirical specification of the Knowledge –Capital 

model that takes into account the skilled-labor abundance of the country and its interaction with 

the skill intensity of the industry and finds that country’s skill abundance explains country-

industry pair variation in FDI flows. Focusing on the relative abundance of skilled-labor in host 

countries and using data of US FDI for 1994, with a sample of 39 countries and 50 

manufacturing industries, he finds strong support for the vertical dimension of FDI. This study 

constitutes the basic background for the present research. Building on Yeaple’s empirical 

strategy, I test the comparative advantage motive of vertical FDI in an extended framework, 

using measures of natural resource abundance and considering the correlation between 

industry’s factor intensity and country’s natural resources endowment.  

On a different branch, literature of horizontal FDI, firstly outlined by Markusen (1984), was 

formally and empirically introduced by Brainard (1997), through a simple model that points out 

a tradeoff between proximity and concentration as determinants of FDI flows. The model 

predicts that horizontal FDI will tend to dominate exporting in industries in which the costs of 

transporting the industry’s goods internationally are high and in which plant-level economies of 
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scale are low relative to firm-level economies of scale. The prediction is empirically confirmed 

using cross-country data of US FDI flows by industry from 1989. The relevance of this study 

derives from the consideration of industry variation in the flows of FDI.  

Markusen and Venables (2000) generalize Brainard’s model in a two-factor, two-sector, two-

country set up, based in Helpman-Krugman model of international trade with product 

differentiation including transport costs and endogenous multinational firms. The model 

predicts that the emergence of multinationals is more likely the smaller are relative factor and 

absolute factor endowment differences. The larger are the relative factor price differences 

between countries, the larger will the relative costs differences be, and the less likely will it be 

that transport costs are high enough to justify a replication of the production process in these 

two locations.  

It is worth noting that the previously referred literature do not considers the resource seeking 

motive, as they focus on manufacturing industry and labor as the sole factor of production 

relevant to explain the FDI flows, neglecting the role of countries’ natural resource abundance.  

On the other hand, natural resource-driven FDI has been study mainly for specific regions or 

countries, particularly African countries. Asiedu (2003) analyze the determinants of FDI in 

Africa, evaluating the comparative role of natural resources and government and political 

instability in attracting capital flows. Using a panel data for 22 countries in Sub-Saharan Africa 

over the period 1984-2000, concludes that that large markets, natural resource endowments, 

good infrastructure, an educated labor force, an efficient legal system and a good investment 

regulatory framework promote FDI. However, the study takes aggregated country data on FDI 

flows.  

 

3- A simple framework for cross-industry international allocation of capital 

To analyze the impact of countries’ specific factors in the return on capital investment in each 

industry, according to a comparative advantage approach, I will use a simplified theoretical 

framework to derive the testable implications4.  I assume a world composed by a continuum of 

open economies, a continuum of industries and frictionless financial markets. Capital is mobile 

across countries while labor and natural resources are not. 
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Households preferences are characterized by love for variety, in the continuum of industries 

with mass I. Each industry consists of varieties differentiated by country of origin (continuum of 

countries with mass J).  Households take prices as given, and maximize their instant utility 

function:  
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Each economy is able to produce its own variety, using capital and country-specific factors: 

relative skilled labor ( ) and natural resources ( ), combined using a constant return to 

scale production technology:  
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Kthe production of industry i in each  country, and is the amount of capital allocated to 

country j in the industry i. Prices of each variety will be determined according to firm 

maximizing behavior and factor prices: 
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Equation (7) implies that capital allocated to each industry in a specific country will be 

increasing in world expenditure in that industry and the price of varieties of that industry 

produced in other countries. Additionally, an increase in the amount of skilled labor in the 

industry or a decrease in its price within a country will increase the amount of capital allocated 

in that industry and country.  Log-differentiating equation (7) over time and regrouping terms, 

we obtain capital growth in each industry-country pair: 
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Therefore, the international allocation of capital across industries will be determined for the 

interaction between the relative intensity in the use of each factor of production and a function 

of the cost of the factor, determined by the factor price and abundance in each country. This 

interaction term reflects the existence of countries´ comparative advantages affecting the return 

of capital. Higher abundance of a specific factor implying a lower unit cost of production, will 

attract higher capital flows in those industries with higher intensity in t he use that factor5.   

 

 

5 This simple framework illustrates the comparative advantage motive, and does not account for the 
presence of transport cost or tax barriers that might prevent trade and therefore transform FDI into a more 
profitable alternative.  

 



4- Empirical Framework 

4.1 - Estimation strategy 

Theory has addressed a set of factors explaining FDI flows.  Market-seeking FDI is intended to 

access local and regional markets, involving replication of production process in the host 

country, motivated by tariff-jumping or export-substituting. This type of flow is driven by 

market size and market growth of the host economy, along with the impediments to accessing 

local markets, such as tariffs and transport costs. Resource- seeking FDI involves relocating 

parts of the production chain to the host country to acquire resources not available in the home 

country or available at higher costs, such as natural resources, raw materials, or labor. 

Therefore, factor-cost are main drivers of this second type of FDI. 

The purpose of the empirical strategy followed in this study is to analyze the relevance of 

countries’ endowments in explaining the variance in the country-industry flows of capital. 

However, and based on the above considerations, variation across industry-country pairs of FDI 

flows could be explained by a set of industry and country characteristics consistent with both 

market access motive; such as transport cost, market size and industry scale economies, and 

with comparative advantage motive; namely factor price differentials. Therefore, we can re-

write equation (8) to obtain a testable relation between the US FDI outflows and its 

determinants as: 
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where the subscript i indexes industries and the subscript j indexes countries. The variable FDI 

accounts for the US capital outflows to each country in each industry ( ij ), and  U  

reflects unit cost of production for each industry in the host country. 

ijC

jMK  is a vector of 

variables that controls for the market access motive determinants. Unit cost of production in 

each country is assumed to be determined by both, country and industry characteristics, 

according to the following expression:  
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Where  and are the relative human capital (skilled labor) abundance and the natural 

resource abundance of the host country respectively, while  and  are the relative skill 
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intensity and the relative natural resource intensity of the industry i. 

The interaction between the industry’s intensity in the use of the factor and the country’s 

abundance of that factor, allows testing for the presence of comparative advantages, as the effect 

of a country’s relative factor abundance is allowed to vary across industries. The main 

assumption behind this approximation is that for a specific factor of production, the relatively 

factor-abundant countries will be the relatively low-cost producers in the set of industries that 

intensively use that factor, while the relatively factor-scarce countries will be the relatively low-

cost producers in the set of industries with relatively low intensity in the use of that factor.  

The specification takes into account the existence of four production factors: labor, skilled 

labor, natural resources and capital. The return on capital invested abroad will be determined by 

the relative intensity in the use of these factors by industry and their relative abundance in the 

host country.  Therefore, it is possible to analyze the structure of FDI flow by industry (cross 

country variation) and by country (cross industry variation) for both skilled labor and natural 

resource relative abundance.  
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An estimation consistent with comparative advantage motive will reflect 1 <0 and 3 >0.  

Then, skilled- labor abundant countries (high ) might receive more FDI in skilled labor 

intensive industries (high in order to have 

HC

SK FDI HC/ij j 

HC

>0) than skilled-labor scarce 

countries (low ) and less FDI in the less skilled labor intensive industries than skilled-labor 

scarce countries.   

The same reasoning applies to the effect of natural resource abundance on the FDI flows in 

natural resource intensive industries: 
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In this case, an estimation consistent with comparative advantage motive will reflect 1 <0 and 
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3 >0, implying that resource abundant countries (high ) are likely to receive more FDI in 

natural resource intensive industries and less in natural resource non-intensive industries, than 

resource scarce countries.  
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Substituting the expression for U  (11) into equation (10), the estimating regression can be 

summarized as:  

ij
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The jMK

                                                           

 vector of variables included in the specification intends to control for the market 

access motive for FDI. This vector of variables includes proxies for market size of host country, 

an indicator of trade openness and bilateral transport costs. 

4.2 – Data used in the estimation 

The data used in the estimation is a cross-sectional sample, covering 14 industrial sectors and 58 

develop and developing countries, using the averages of annual data for the period 1999-20086, 

in order to control for potential measurement errors or the presence of country/industry specific 

shocks in any particular year. The dependent variable, , measures funds that U.S. parent 

companies provide to their foreign affiliates (outflows), net of funds that affiliates provide to 

their parents (inflows)

ijFDI

7. This data is collected by the Bureau of Economic Analysis (BEA) and 

is expressed in (real) millions of US dollars.  

The measure of Human Capital is the average years of schooling per person in the host country, 

from Barro and Lee’s school attainment database, for the year 2000.  For each industry’s factor 

intensity, the US technology of production was assumed as reference8. The skill intensity of 

each industry was calculated as the share of non production workers in industry’s employment, 

adjusted by the weight of labor compensations in the value added of the industry, using average 

 

6 See appendix I for detailed information on the dataset.  
7 These funds include equity capital, intercompany debt and reinvested earnings 
8 The factor intensity of industries in each country is assumed to be equal to the factor intensity of that 
industry in the origin country: US. In the context of the present research seems reasonable to assume that 
the technology used to produce in affiliates will resemble the one used in the parent company. However, 
in the presence of country-industry specific factor intensity component, benchmarking industry intensities 
with US technology could lead to bias estimates. See Ciccone and Papaioannou (2010) for further 
information.   

 



data from the Bureau of Labor Statistics (BLS) and from the Industry Accounts (BEA) for the 

period 1999-20089. 

Measuring natural resource abundance of countries represents a challenging task, since 

commonly used measures are based on production activity and exports, leading to possible 

reverse causality issues. Available totally-exogenous measures of natural resource abundance 

constitute partial approximations, since they relate to one type of resource-based activity, such 

as total land per person or percentage of arable land, excluding for example, the existence of 

minerals or oil.  In order to account for the broad range of natural resources that can attract FDI 

(agricultural, mining, oil extraction), two measure where considered. Following the approach of 

Sachs and Warner (1997), the first proxy considered was primary exports as percentage of gross 

domestic product. Primary exports dataset was constructed using average commodity exports 

data from the UN Comtrade database, for the period 2000-200310.  

However, as previously pointed out, using this measure might generate reverse causality. 

Although a larger share of primary exports is closely correlated with the natural resource 

abundance of the country, this measure could be fostered by increasing investment in resource-

based industries. Then, to check the robustness of the estimation, a second measure of relative 

natural resource abundance was used: natural capital per capita. This measure of natural capital, 

estimated by the World Bank, includes an estimation of each country wealth in minerals, 

energy, agricultural land, forests, non-timber forest products and protected areas for the year 

2000. The approach followed is estimating the rents generated by the natural capital, as the 

value produced minus estimated production costs, and then capitalize them using a fixe discount 

rate. Adjustments are made for time horizon to depletion and sustainability considerations. 

Therefore, this measure represents a better approximation of a country’s natural resource 

abundance due to wider coverage and significantly improves the reverse causality issue. 

The natural resource intensity of each industry was constructed using the Input-Output 

Accounts (BEA), as the share of the value of raw materials in the sum of the value of raw 

materials and Value Added of each industry11. It is worth noting that this proxy fails to account 

for the natural resource dependence of the extractive industries, in the sense that natural 

resources constitute an outcome (instead of an input) for these activities. Following Yeaple 

‐ 

 

                                                            

9 For some industrial sectors this break down of labor data is not publicly available. In those cases, the 
skilled –unskilled labor breakdown was done based on the wage categories for the industry.  
10 Primary exports dataset was constructed using exports of commodities corresponding to industries 0, 1, 
2 and 3 of the Standard International Trade Classification, Rev.3. 

13 ‐ 
11 Raw materials considered:  inputs corresponding to 2‐digit NAICS aggregates: 11 and 21. 

 



(2003), both industries’ intensity measures (skill and natural resources) were converted into an 

index, with the value of the industry with the median factor intensity equal to 100. 

For the vector of control variables, average real GDP of each country for the period 200-2004 

was used as proxy for market size of host country. Two indicators for host country’s openness 

level were considered. Firstly, the sum of exports and imports as percentage of GDP, which 

directly reflects trade openness and is correlated with capital account openness. The second 

proxy considered is an index of each country’s degree of capital account openness, based on the 

cross border financial transaction restrictions reported by the IMF (Chinn and Ito). This index 

however, is intended to measure financial openness, being less relevant for measuring country’s 

policy towards FDI. Finally, to proxy the transport cost, a measure of distance between capital 

cities of both countries was used (CEPII database). 

 

5- Estimation Results 

The results of the econometric analysis are presented in table 1. Column (1) shows the results of 

estimating equation (14) by OLS, using the first measure of natural resources abundance 

(primary exports as percentage of total exports).  All variables are significant and present the 

expected signs. In particular both interaction terms result significantly positive, confirming the 

existence of comparative advantages explaining FDI flows. 

In order to confirm the  relevance of the natural resource variables, column (2) of table 1 shows 

the results of estimating equation (14) by OLS using the second measure of relative natural 

resource abundance (natural capital per capita). Again, all coefficients are significant and quite 

close to the estimated coefficients in column (1), in particular those corresponding to natural 

resource abundance related variables ( and ). jNRA *j iNRA NRI

  

‐ 14 ‐ 

 
 



‐ 15 ‐ 

Table 1: Determinants of FDI 
 (1) (2) (3) 
VARIABLES FDI FDI FDI 
    
SK -1.985*** -2.353***  
 (0.540) (0.559)  
NRI -0.306*** -0.950***  
 (0.0782) (0.349)  
HC*SK 0.189*** 0.234*** 0.220*** 
 (0.0624) (0.0650) (0.0571) 
NRA_I*NRI 0.0955***   
 (0.0343)   
NRA_I -0.400*   
 (0.204)   
HC -0.722** -0.930***  
 (0.283) (0.292)  
GDP 1.052*** 1.049***  
 (0.0781) (0.0737)  
Trade_openness 0.534** 0.678***  
 (0.216) (0.194)  
Distance -0.773*** -0.738***  
 (0.127) (0.138)  
Developed Country 0.761*** 0.781***  
 (0.267) (0.252)  
NRA_II*NRI  0.0921** 0.102*** 
  (0.0401) (0.0333)
NRA_II  -0.396*  
  (0.238)  
    
Observations 485 480 480 
R-squared 0.388 0.394 0.659 

 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
All variables except HC are in logs. Constant suppressed. In column (3) dummy  
variables are suppressed as well.   

 

The control variables included to account for market access motive are also significant. The 

coefficient of Market size (measured by GDP) is positive and larger than one, evidencing that 

larger markets tends to receive disproportionally larger levels of FDI, and therefore, strongly 

supports the existence of market access motive.  Nevertheless, the coefficients on the other 

control variables cast some doubts about this motive.    

First, the coefficient on trade openness is also positive, implying that more FDI flows are 

received in those countries with higher trade openness. On one hand, more openness should be 

understood as fewer impediments to trade, and therefore, it should discourage horizontal FDI 

 
 



flows. On the other hand, a positive coefficient reinforces the importance of the comparative 

advantage motive behind FDI flows, in particular regarding subsidiaries used as export 

platforms12.  

Second, the coefficient on Distance is negative suggesting that the farther the country, the less 

FDI it receives. This evidence is hard to reconcile with the market access motive, as we would 

expect that larger distances, and therefore higher transport costs, should turn FDI more 

profitable vis a vis with exports, generating incentives for the replication of the production 

process in foreign countries. This coefficient is consistent with the result obtained by Yeaple 

(2003) of a negative impact of freight and shipping costs on the FDI levels.  

Focusing on the comparative advantage coefficients, the sign of the estimated coefficients on 

factor intensities and factor abundance are significantly negative, while their interactions are 

significantly positive, which is consistent with the existence of comparative advantages motive 

explaining FDI flows from US to foreign countries. In order to understand the implications of 

comparative advantages in FDI flows, we can analyze the importance of these coefficients by 

approximating the effect of a change in a country’s specific endowment in the cross-industry 

pattern of FDI flows received13.  

The effect of a change in a country’s level of human capital is given by:   

0.93 0.234*ij
i

j

SK
HK

FDI


    

Therefore, an increase in one year of education is associated with an increase in the FDI flows 

in those industries with skill intensity index higher than 53.2 (industries with high skill 

intensity). For the industrial classification considered in this study, these industries are all 

manufacturing sectors (except manufacturing of food), finance, information, professional 

services and wholesale trade. The same increase in one year of schooling is associated with a 

decrease in the FDI flows in low skill intensive industries (skill intensity index lower than 57.5), 

which are manufacturing of food, mining and utilities14. 

 

                                                            

12 Considering that trade openness is measured as (Exports +Imports)/GDP, this variable should be 
interpreted carefully, since the increase in trade could be boosted by the presence of FDI in the country.   
13 This analysis is carried out using results presented in column (2). 
14 An increase in HC leads to an increase in FDI flows  if: / 0.709 0.195* 0ij j iFDI HC SK       

‐ 16 ‐ 

This holds for SK> 3.97  and since SK is measured in logs, it implies a value of skill intensity index > 
53.2 

 
 



Similarly, the effect of a change in a county’s level of natural capital is given by: 

0.396 0.0921*ij
i

j

NRI
NRA

FDI


    

A percentage increase in the relative level of natural capital abundance leads to an increase in 

the flow of FDI in those industries that are natural resource intensive (natural resource intensity 

index higher than 77), namely mining, utilities and manufacturing of food and chemicals, while 

leading to a decrease in FDI flows of industries with lower intensity in the use of natural 

resources, such as the rest of manufacturing industries, finance, wholesale trade professional 

services.  

Therefore, the estimation shows that country characteristics interact with industries 

characteristic, such that FDI in skill intensive industries will be concentrated in countries with 

high human capital, while countries with lower levels of human capital will receive most of its 

FDI flows in industries that are non-skill intensive. This result challenge the view that human 

capital always has a positive effect on FDI flows, without desegregating by industry. Similarly, 

FDI flows in industries that intensively use natural resources, such as food manufacturing, will 

concentrate in resource rich economies, an these countries will receive proportionally less FDI 

in other industries.  

A dummy variable was added to the estimating equation, to account for the fact that the sample 

pools developing and developed countries, taking value 1 if the country is “developed” and 0 

otherwise15. This dummy attempts to capture country’s specific characteristics that can be 

important for attracting foreign investment, and differs according to the level of development, 

such as protection to property rights, quality of institutions or financial development. 

 It can also be presumed that the level of development of the country might affect the way in 

which the independent variables affect FDI flows. To control for this possibility, additional 

regressions were estimated considering the interaction of the dummy variable with the 

determinants of FDI. In none of them the interaction term resulted significant. The dummy 

Developed country is statistically significant in regression (1), suggesting that due to country’s 

specific factors, developed countries could receive higher FDI flows, in all industries.  

To confirm the relevance of the estimation in a general specification, column (3) of table 1 

shows the result for a specification of equation (14) including country and industry fixed effects, 

                                                            

‐ 

 

17 ‐ 
15 The classification of countries into both categories was done following the World Bank criteria. 
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*SK HC * jNRI NRA

Table 2: Effects on FDI 

in order to capture all possible source of variation in country-industry pairs due to country and 

industry characteristics. The coefficients on  and  are quite similar to 

those presented in column (2) and continue to be statistically significant, confirming the 

previous results.  

i j i

To assess the importance of the estimated coefficients on FDI flows, table 2 shows the 

standardized estimates (beta- coefficients). This standardized coefficients show the change in 

the dependent variable measured in standard deviations. Both interaction terms are highly 

explicative of the variation in the capital flows. In this sense, a change in one standard deviation 

in the interaction term between natural resource abundance and industry resource intensity 

generates almost one standard deviation change of country-industry flows, and the effect 

increases to over one for one standard deviation change in the interaction term between human 

capital and industry skill intensity.   

 

 (1) (2) (3) 
VARIABLES FDI FDI FDI 
    
SK -0.537 -0.631  
NRI -0.307 -0.950  
HC*SK 0.867 1.072 1.008 
NRA_I*NRI 0.263   
NRA_I -0.161   
HC -0.639 -0.824  
GDP 0.619 0.618  
Trade_openness 0.115 0.144  
Distance -0.195 -0.188  
Developed Country 0.161 0.165  
NRA_II*NRI  0.820 0.909 
NRA_II  -0.139  
    
Observations 485 480 480 
R-squared 0.388 0.394 0.659 
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
All variables except HC are in logs. Constant suppressed. In column (3) 
dummy variables are suppressed as well.  

 

The control variable for countries’ degree of capital account openness resulted non significant to 

explain FDI flows in any specification. One possible explanation could be that the index is 

focused on financial openness. Its non-significance could be also derived from the fact that all 

the countries considered in the sample are actually receiving FDI flows, denoting some kind of 

 
 



openness to capital flows. Therefore, the degree of capital openness could be a determinant of 

whether or not to invest in a foreign country, but once the decision has been made, this variable 

might be irrelevant to explain the amount of capital flowing to that country.    

‐ 19 ‐ 

In this context, there is a potential problem of sample selection bias in the estimates, if the 

 

6- Final remarks. 

Mainstream literature has primary focused on the determinants of FDI related to manufacturing 

The present research confirms the presence of vertical motive for FDI, for a sample of 

The estimation shows that country characteristics interact with industries characteristic, such 

variables explaining the flows of FDI are also explaining the decision of US multinational firms 

of whether or not to invest in a specific country. To control for this potential sample selection, a 

regression model was fit by using Heckman’s two-step consistent estimators. Nevertheless no 

evidence was found of sample selection bias in the estimation. The results are presented in the 

appendix II.  

industry, such as access to large markets and access to lower cost of labor in the host countries, 

while a natural resource-seeking motive as driver of internationalization has been scarcely 

studied. Moreover, empirical studies of the determinants of investment across countries tend to 

reject the existence of vertical motive for FDI in favor the horizontal one.  This result seems at 

odds with the growing participation of developing countries in the share of world FDI flows.   

developing and developed countries. By taking into account relative natural resources 

abundance, I am able to better approximate the actual effect of host country’s characteristics as 

determinant of FDI inflows, such as Human Capital, in explaining the amounts and the type of 

FDI inwards flows. Additionally, by allowing the effect of each country’s relative resource 

abundance, in terms of skilled labor and natural resources, to vary across industries, I am able to 

identify a pattern in the structure of US FDI outflows according to a comparative advantage 

approach.  

that FDI in skill intensive industries will be concentrated in countries with high human capital, 

while countries with lower levels of human capital will receive most of its FDI flows in 

industries that are non-skill intensive. This result challenge the view that human capital always 

has a positive effect on FDI flows, for all industries aggregated. Similarly, FDI flows in 

industries that intensively use natural resources, such as food manufacturing, will be 

concentrated in resource rich economies, and these countries will receive proportionally less 

 
 



FDI in other non resource intensive industries. 
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The present results have some caveats. In particular, addressing the importance of natural 

On the other hand, measuring the resource intensity of the industries also presents some 

Finally, extending the industry coverage, to include more disaggregated sector data will also 

 

 

resource endowments as determinants of capital flows requires a good measurement of each 

country’s relative resource abundance. Although two different measures were used in this 

research, both measures might present some level of endogeneity. Accounting for this 

endogeneity problem requires finding a totally exogenous measure of the natural wealth of 

countries. In other lines of work, variables such as the quality of land are used as instruments for 

ethnic fractionalization. Further work should involve testing the adequacy of these alternative 

measures in the context of the present research. 

concerns. Using the share of raw materials on  industry output, does not allow to take into 

account the resource dependence of special activities such as mining, that are relatively more 

intensive in other factors, such as capital or unskilled labor, in terms of inputs. Finding a more 

appropriate way to measure resource intensity or dependence constitutes another further step.  

contribute to a better understanding of the incentives that drives multinational firm’s decisions 

to invest in certain countries, becoming central for identifying potential effects on host 

countries, as well as for those countries to design their policy towards FDI.  

 
 



Appendix I – Data Description  

Argentina  Dominican Republic  Italy  Portugal 

Australia  Ecuador  Jamaica  Russia 

Austria  Egypt  Japan  Saudi Arabia 

Bahamas  Finland  Korea: Republic of  South Africa 

Barbados  France  Luxembourg  Spain 

Belgium  Germany  Malaysia  Sweden 

Bermuda  Greece  Mexico  Switzerland 

Brazil  Guatemala  Netherlands  Thailand 

Canada  Honduras  Netherlands Antilles  Trinidad and Tobago 

Chile  Hong Kong  New Zealand  Turkey 

China  Hungary  Nigeria  United Arab Emirates 

Colombia  India  Panama  United Kingdom 

Costa Rica  Indonesia  Peru  Venezuela 

Czech Republic  Ireland  Philippines 

Denmark  Israel  Poland 

Mining 

Utilities 

Manufacturing: Food

Manufacturing: Chemicals

Manufacturing: Primary and fabricated metals

Manufacturing: Machinery 

Manufacturing: Computers and electronic products

Manufacturing: Electrical equipment; appliances and components 

Manufacturing: Transportation Equipment 

Manufacturing: Other Manufacturing

Wholesale Trade

Information

Finance  and insurance 

Professional; scientific; and technical services

FDI

SK

NRI

HC

NRA_I

NRA_II

GDP

Trade Openness

KAccount Openness

Distance  Log of simple distance between capital cities, km. ‐ CEPII

Log of [(Skilled workers/ total employment)*(total labor compensation/Value 

Added) by industry, Index with value= 100 for industry with median value 

(average 1999‐2008) ‐ BEA

Log of US net outflows ‐ USD million (constant prices of 2005, average 1999‐

2008) ‐ BEA

Sample ‐ Industry classification

Log of Total Natural Capital estimates per capita ,  USD million, year 2000. 

Estimates include sub‐soil assets, forest, cropland, pasture land and protected 

areas. World Bank

Log of Real GDP, USD thausends (base year 1996, average 2000‐2004) Penn 

World tables

Log of [( Exports + imports)/GDP] by country (average  2000‐2004) Penn World 

tables

Index of capital account “openness” based on IMF reports. (2000‐2007) 

Assembled by Chinn and Ito

Log of [(Value of Raw materials) / (Value Added + Raw materials)] by industry ,  

Index with value= 100 for industry with median value (average 1999‐2008) ‐ 

BEA

Average years of schooling, year 2000 ‐  Barro and Lee school attainament 

database

Data Source

Log of (Primary Exports /GDP), Primary exports includes commodities classified 

in indutries 0, 1, 2 and 3 of STIC rev 3 (average 2000‐2003) Comtrade 

database,  United Nations Statistic Devision

Sample ‐ Country coverage
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Appendix II - Heckman selection model-two step estimates 

                                                                              
      lambda   -1.2565415   1.057078
       sigma    2.0015739
         rho     -0.62778
                                                                              
      lambda    -1.256542   1.057078    -1.19   0.235    -3.328376    .8152928
mills         
                                                                              
 KAccount_Op    -.1599486   .0522134    -3.06   0.002     -.262285   -.0576121
   Developed     .2040977   .1717275     1.19   0.235    -.1324821    .5406775
    Distance    -.1561605   .1214771    -1.29   0.199    -.3942511    .0819302
    Trade_Op     .2287387   .1277298     1.79   0.073    -.0216072    .4790845
         GDP     .3458616   .0488797     7.08   0.000     .2500591     .441664
          HC     -.308858   .1468944    -2.10   0.036    -.5967656   -.0209503
      NRA_II    -.2356115   .1248024    -1.89   0.059    -.4802197    .0089967
   NRAII_NRI      .034961   .0230237     1.52   0.129    -.0101645    .0800866
       HC_SK     .0970909   .0314556     3.09   0.002     .0354391    .1587427
         NRI    -.3883943   .1950565    -1.99   0.046     -.770698   -.0060905
          SK     -.916543   .2437241    -3.76   0.000    -1.394233   -.4388526
select        
                                                                              
       _cons     1.867866   4.731748     0.39   0.693     -7.40619    11.14192
   Developed     .7802344   .2594159     3.01   0.003     .2717886     1.28868
    Distance    -.7251476   .1646918    -4.40   0.000    -1.047938   -.4023576
    Trade_Op     .5292455   .2433906     2.17   0.030     .0522088    1.006282
         GDP     .8534734    .181565     4.70   0.000     .4976125    1.209334
          HC    -.7905389   .3351084    -2.36   0.018    -1.447339   -.1337385
      NRA_II     -.275402   .2851684    -0.97   0.334    -.8343218    .2835179
   NRAII_NRI     .0770755   .0488232     1.58   0.114    -.0186162    .1727673
       HC_SK     .1878299   .0792419     2.37   0.018     .0325186    .3431412
         NRI    -.7773196   .4374907    -1.78   0.076    -1.634786    .0801464
          SK    -1.911482   .7065131    -2.71   0.007    -3.296222   -.5267414
FDI           
                                                                              
         FDI        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                                                                              

                                                Prob > chi2        =    0.0000
                                                Wald chi2(10)      =     61.96

                                                Uncensored obs     =       480
(regression model with sample selection)        Censored obs       =       206
Heckman selection model -- two-step estimates   Number of obs      =       686

 

 

The correlation between error terms in the selection model and the estimation model (rho) is not 

significantly different from 0. Therefore, we can reject the hypothesis of existence of sample 

selection bias. Moreover, the estimates for the second step are remarkably similar to those 

estimated in the OLS regression (table 1), reinforcing this hypothesis.  
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