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Abstract 

The process of globalization has been characterized by the simultaneous increase in trade and 
foreign direct investment (FDIs), but the connection between the two market entry modes is not 
obvious. Recent advances in trade theory trace back different patterns of internationalization to 
innate differences in productivity levels between firms, and predicts a productivity ordering of firms 
according to their degree of participation in international commerce. In this paper we use a very 
large data set on bilateral exports and FDIs for over 100 countries and 60 industries to test two 
major hypotheses on the link between trade and FDIs: (i) that for a given level of average 
productivity, a higher level of within-industry firm heterogeneity is associated with a higher 
incidence of FDIs relative to trade, and (ii) that for a given level of within-industry firm 
heterogeneity, a higher average productivity is associated with a higher incidence of trade relative 
to FDIs. We find sound evidence that sectors with a higher within-industry heterogeneity are more 
likely to access foreign markets using both exports and FDIs flows, and have a higher incidence of 
FDIs relative to trade. Further, we show that more productive sectors on average have a higher 
probability of presenting, at the same time, positive investment and trade flows.  
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1. Introduction  

An interesting feature of the recent process of globalization is the simultaneous increase in arms-

length trade (exporting) and foreign direct investment (FDIs). Multinational firms account for two-

thirds to three-quarters of world exports, more than a third of world exports are between affiliated 

firms (UNCTAD, 1999) and global FDIs inflows will be more than $1.2 trillion in 2010 (UNCTAD, 

2010) 

The connection between trade and FDIs is not obvious. When a firm decides to sell its goods 

in a foreign country it faces two options: (i) expand domestic production and export, or (ii) 

duplicate the same production process abroad and sell directly in the foreign market (horizontal 

FDIs). In this respect, trade and FDIs are therefore substitutes. On the other hand, a key aspect of 

globalization has been the fragmentation of production across countries (vertical FDIs), a process 

leading to complementarities between trade and FDIs.1 While there is ample and detailed empirical 

evidence on the alternative ways in which FDIs may occur, i.e. vertically and horizontally 

(Helpman, 1984; Markusen, 1984; Markusen and Maskus, 2002; Alfaro and Charlton, 2009)2, only 

recently the relationship between trade and FDIs has been analyzed with a specific focus on 

industry characteristics (Brainard, 1997; Helpman et al. 2004; Oldensky, 2010). 

In this paper we study the relationship between different ways of foreign market entry across 

sectors and countries, focusing on the role of within and across industry heterogeneity on the 

patterns of internationalization through trade and FDIs. For this purpose, we build an index of 

relative specialization in the spirit of Michaely (1967) in order to shed some light on the 

determinants of the choice to export and/or invest abroad. 

A recent strand of theory initiated by Melitz (2003) and Bernard et al. (2003) has been able to 

explain heterogeneity with respect to foreign trade in a formal framework. Firm heterogeneity is 

traced back to innate differences in productivity levels, which are modeled as draws from a 

common distribution function. Helpman, Melitz and Yeaple (2004, henceforth HMY) extend the 

framework of Melitz (2003) to incorporate the possibility that firms engage in FDIs. One of the key 

predictions of their model is a productivity ordering of firms according to their patterns of 

participation in international commerce.  

While theoretically attractive, and thus far the only theoretical explanation of firm 

heterogeneity with respect to both  trade and investment, the HMY model still lacks a solid 

empirical foundation. The scarcity of comprehensive empirical evidence so far may be due to the 

                                                 
1 Complementarities come from the fact that countries need to export inputs and re-import (partially or totally) final 
goods to be sold in the domestic market. 
2 For a review of this literature, see Barba Navaretti and Venables (2004). 



fact that data with records on export behavior and outward foreign investment at a disaggregated 

level are not readily available.   

Our analysis differs from the existing literature in several ways. First, unlike HMY and other 

existing studies that focus only on US, we use bilateral flows of trade and FDIs from 20 countries 

towards more than 100 counterparts. Second, in the spirit of Helpman et al. (2008), we account for 

the differences between the extensive margin and the intensive margin in the choices to export or to 

invest abroad.  

Our analysis is conducted at the country-sector level. However, bilateral data on FDIs at 

sector level are available only for few countries. For this reason we use information on mergers and 

acquisitions (M&As) as a proxy for FDIs. Indeed, although FDIs may take several forms – e.g., 

greenfield investment – cross-border M&As (where a foreign firm purchases an existing firm in the 

host country) are by and large the most widely used (Herger et al., 2008). UNCTAD (2001) 

documents that in 2000, the average share of M&As in the total value of world FDIs exceeded 80%, 

and was even higher among developed countries. Moreover, cross-border M&As volumes have 

grown from around US$100 billion in the early 1990s to US$1.3 trillion in 2006, though there was 

some decline in the early 2000s (Hyun and Kim, 2010). 

In line with the findings of HMY regarding the US, our results confirm that higher within-

industry firm heterogeneity is associated with stronger incidence of FDIs relative to trade. However, 

rather than just focusing on within-industry heterogeneity, we consider also the average 

productivity levels across sectors.  

The rest of the paper is organized as follows. Section 2 briefly reviews the relevant literature 

for our analysis. Section 3 discusses the hypotheses and presents the empirical model used to test 

them. Section 4 describes the data used in the analysis. Section 5 presents the results and Section 6 

concludes. 

 

2. Related literature 

The recent literature on firm internationalization is centred on the role of firms specific 

characteristics, in particular, productivity, on the propensity to export (see, for instance, Bernard 

and Jensen, 1995; Clerides et al., 1998; Bernard et al., 2003; Arnold and Hussinger, 2010).3 In the 

seminal theoretical model by Melitz (2003), monopolistically competitive firms have different level 

of productivity, depending on a draw from an exogenous distribution. With fixed costs to export, 

only the most productive firms reach a sufficient scale to find it profitable to export. The model is 

                                                 
3 The existence of a productivity ranking has been tested for several countries. See for instance: Girma et al. (2004, 
2005) for Ireland and the UK, Castellani and Zanfei (2007) for Italy, Arnold and Hussinger (2010) and Wagner (2006) 
for Germany 



therefore capable of explaining the positive link between productivity and export status, with a 

causality nexus running from the former to the latter.  

Concerning different market entry modes, the traditional theories of international trade and 

FDIs see them as alternative modes of foreign market penetration. For example, Brainard (1993, 

1997) shows that foreign production becomes more favourable relative to exporting when the size 

of foreign market increases and the costs of exporting increase; on the contrary, foreign production 

becomes less convenient when scale economies at the plant level relative to the corporate level 

create incentives for firms to agglomerate in one location. Indeed, the existence of a proximity-

concentration trade-off has also been confirmed by empirical analyses showing that the share of 

exports on total sales is increasing in scale economies and decreasing in trade costs and foreign 

market size.4  

More recently, HMY have studied the implications of a selection mechanism based on 

productivity, such as that of Melitz (2003), for the relationship between trade and FDIs. In their 

model, firm heterogeneity leads to self-selection in the mode of internationalization, with the most 

productive firms finding it profitable to meet the higher costs associated with FDIs, firms with 

intermediate level of productivity serving foreign markets with exports, and lower productivity 

firms selling only in the domestic market. Moreover, a higher within-industry heterogeneity is 

associated with a higher incidence of sales by multinational firms producing in foreign markets 

relative to exports, since a larger share of firms has a sufficiently high productivity to find it 

profitable to invest abroad. Using data on exports and on foreign sales of US multinational 

manufacturing firms in 30 countries and 52 industries, HMY find direct firm-level evidence 

supporting their theoretical prediction (i.e., multinational firms are more productive than non-

multinational exporters) as well as indirect industry-level evidence, since higher firm size 

dispersion is associated with relatively more FDI sales relative to exports. Clearly, within this 

framework, the mode of entry depends on a large number of interacting factors. For example, even 

if sunk costs of exporting are higher than those of FDIs, firms in sectors with very high levels of 

productivity and low salaries might find it more profitable to export their products than to start 

producing abroad. 

In the literature described above, the object of the analysis is horizontal FDIs, where firms 

duplicate a production process abroad and sell directly in the foreign market. Trade and FDIs are 

therefore substitutes, although they are both driven by the same determinant, that is firm 

productivity (Greenaway and Kneller, 2007). On the contrary, as we already mentioned, when firms 

fragment their production processes in different countries (vertical FDIs), exports and foreign 
                                                 
4 Brainard’s results are supported by a number of other studies using firm- and plant-level fixed costs to measure 
economies of scale (Ekholm, 1998; Yeaple, 2003; Helpman et al., 2004). 



investment are typically complements. Indeed, there exist many empirical analyses, partially related 

to our paper, both at the industry level and at the firm level, finding a positive relationship between 

trade and FDIs (Lipsey and Weiss, 1981, 1984; Yamawaki, 1991; Clausing, 2000; Head and Ries, 

2001). 

Our paper is also related to the literature analyzing the determinants of exports and cross 

border M&As. The purpose of this literature is to examine the relationship between firm, industry 

and country characteristics and export, on one side, and M&As, on the other side, often using a 

gravity model framework.5 In a gravity relationship, markets size, distance and other trade costs are 

joint determinants of both exports and FDIs.  

Market size increases multinationals’ affiliate production because larger markets attract more 

exports and M&As. Brainard (1997), Carr et al. (2001), Markusen and Maskus (2002) and Yeaple 

(2003) provide estimates of the elasticity of foreign subsidiaries sales with respect to market size.6 

On the other hand, several studies analyze the effect of a set of variables capturing transport costs, 

tariffs and non-tariffs barriers on the choice of supplying a given market through exports or affiliate 

sales (see for instance, Brainard, 1997; Carr et al., 2001; Markusen and Maskus, 2002; Yeaple, 

2003). These studies share a common result: that affiliate production tends to increase relative to 

exports with the level of transport costs and other trade barriers. Moreover, Ekholm (1998), using a 

measure of trade cost varying only across industries, finds that transportation cost has a positive 

impact on the relative importance of affiliate sales on total sales. Therefore, “there is substantial 

evidence that trade costs induce firms to undertake FDIs and serve foreign markets through local 

production rather than through exports” (Barba Navaretti and Venables, 2004, p. 139).  

Concerning firm and industry determinants, the econometric evidence confirmed the 

hypothesis that firm-level economies of scale are likely to promote FDIs instead of exports, while 

plant-level economies of scale are likely to be detrimental to it and to favor exports (Brainard, 1997; 

Yeaple, 2003; HMY). Moreover, the presence of FDIs is greatest in sectors characterized by large 

investment in research and development (see, for instance, Brainard, 1997). 

A large strand of literature has also tried to understand what country characteristics are 

important in determining FDIs and why some countries are more attractive hosts for multinationals 

than others. A number of factors have been found to exert a significant impact on the location 

choice of multinationals. Di Giovanni (2005), for example, shows that domestic financial 

development in the acquisition countries can play a significant role in cross-border M&As. Rossi 

                                                 
5 Gravity specifications are popular in trade and are increasingly common in empirical studies on FDIs. For a review, 
see Blonigen (2005).  
6 For instance, Brainard (1997) estimates an elasticity of foreign affiliate sales with respect to host country GDP of 0.6, 
while Markusen and Maskus (2002) find that this elasticity is 1.6.  



and Volpin (2004) find that higher accounting standards and stronger shareholder protection favor 

M&As activity. More recently, Hyun and Kim (2010) incorporate the quality of institutions in the 

host countries, along with financial development in the domestic countries, in a gravity model for 

international M&As. They find that the value of M&As can increase depending on the institutional 

quality of the host country and financial deepening of the source country. Corporate taxation is also 

expected to have a clear effect on FDIs since low tax rates encourages inward investment. More 

recent works, using disaggregated data, find evidence that differences in corporate taxation is an 

important determinant of the decision to stay domestic or acquire abroad and of the choice of where 

to locate the investment (Devereux and Griffith, 1998; De Mooij and Ederveen, 2003). The effect of 

production cost differentials between home and host countries is instead less clear. Head and Ries 

(2003), for instance, show that with differences in factor prices and market size across countries, it 

is not always the case that multinationals are the most productive firms. In a similar vein, Herger et 

al. (2008) find that international differences in wages are crucial determinants of FDIs in the food 

sector in the sense that higher domestic wages relative to foreign are likely to increase investment 

abroad. Similarly, Yeaple (2003) and Hanson et al. (2005) show that multinationals tend to shift 

production to countries in which factors are relatively cheaper. Trade agreement between two 

parties have been also considered in the literature on FDIs in order to examine the relationship 

between economic integration and cross-border investment flows. For instance, Cardamone and 

Scoppola (2010) use outward stocks of FDIs of the EU to investigate the impact of PTAs on FDIs, 

finding that PTAs reducing EU tariffs create FDIs in third countries. Moreover, recent literature has 

found that regional trade agreements may have a positive impact on FDI because they are focused 

on enlarging the market and liberalizing investment through investment chapters (see, for instance, 

Chen (2006) for the US and Hyun and Kim (2010) for a larger sample of countries).  

 

3. The empirical model 

According to HMY, for a given level of productivity, when within-industry firm heterogeneity is 

higher, a larger number of firms find it profitable to invest abroad rather than exporting their 

products. This leads to a negative relationship between heterogeneity and the weight of trade 

relative to FDIs. However, this theoretical result critically hinges on the assumptions that: (i) the 

fixed costs to export are lower than those to invest abroad, and (ii) the variable costs of producing 

abroad are not (much) higher than those of producing domestically. If instead, foreign production 

was less efficient than domestic production, for example because of a less skilled labor force, the 

most productive firms might find it optimal to export their products, rather than to produce them 

locally. What effect prevails is an empirical issue. We can therefore test two major hypotheses 



relating within and across industry productivity heterogeneity to the relative incidence of trade and 

FDIs:  

 

(H1) For a given level of average productivity, a higher level of within-industry firm 

heterogeneity is associated with a higher (lower) incidence of FDIs relative to trade. 

 

(H2) For a given level of within-industry firm heterogeneity, a higher average productivity is 

associated with a higher (lower) incidence of FDIs relative to trade. 

 

We test these hypotheses with an empirical model that disentangles the different layers of a 

firm’s decision to expand abroad. First, we consider the choice of whether to enter the foreign 

market of a given country or not. We do this by estimating a binomial choice model for the 

probability that the exports or FDIs of sector h between country i and country j is positive, using a 

probit specification: 
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where Y takes the value of one if sector h of country i either exports or invests in country j; 

Dispersion is the measure of within-industry firm heterogeneity described above; TFP is the level 

of total factor productivity measuring the across-industry heterogeneity. X is a set of control 

variables describing the bilateral relationship between countries (e.g., distance and common 

religion); Z is a set of sector specific control variables for the domestic country (e.g., capital 

intensity); and DU are three sets of dummies for the domestic country, the foreign country and the 

industry sector. 

Second, we analyze the effect of within and across industry heterogeneity on the relative 

incidence of trade vs. FDIs using a simple regression framework, but excluding all cases in which 

sector h of country i neither exports nor invests in country j, and therefore our index is by 

construction equal to zero. In doing so, we account for the potential sample selection bias by 

including as an Heckman correction term the inverse Mill’s ratio calculated from the previous 

probit regression: 
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where Index accounts for the relative incidence of trade vs. FDIs in a sector h for each pair of 

countries, as defined in more detail in the next section, and Mill_notrade_noFDI is the inverse Mills 

ratio from equation (1).7  

Since HMY consider the relative magnitude of exports and local FDI sales, their sample 

cannot include the cases of exports without FDIs. In order to make our data more similar to those 

used by HMY, we estimate an additional probit model for the probability of positive FDIs when 

exports are positive: 
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where W takes the value of one if sector h of country i invests in country j, and the regression is 

estimated on the subsample of sector and country pairs that have positive exports.8 Equation (3) 

includes the inverse Mills ratio calculated from equation (1), since we still control for the potential 

selection bias induced by excluding the cases of no exports and no FDIs. 

Finally, we analyze the effect of within and across industry firm heterogeneity on the relative 

incidence of trade vs. FDIs excluding all cases in which sector h of country i does not export in 

country j. We account for the potential sample selection biases induced by the exclusion of the 

cases in which there is no trade and no FDIs as well as of the cases in which there are no FDIs 

including two Heckman correction terms, obtained as the inverse Mills ratios calculated from the 

previous probit regressions (1) and (3): 
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where Mill_noFDI is the inverse Mills ratio from the model of equation (3). 

 

 

 

                                                 
7 Indeed, our index shows very little variability if the share of a given sector’s FDIs is zero or if it is very small, 
therefore hiding the possible non-linear effect of the decision by part of a small number of firms to start investing 
abroad. 
8 Since there are only few cases in which FDIs are positive and exports are equal to zero, we exclude them from the 
analysis.  



4. Data and summary statistics  

4.1 Exports 

The main statistical source of data on exports is the database UN Comtrade, managed by the 

Statistical Division of the United Nations, that reports data on the bilateral flows in several 

industrial sectors.  In particular, it contains annual international trade statistics in US dollars, 

detailed by commodity and partner country, from 1962 to 2009 for many countries. Commodities 

are classified according to different recognized classifications, such as the Standard International 

Trade Classification (SITC) and the Harmonized Commodity Description and Coding System (HS). 

Data are also converted and stored under all other classifications.9  We use the International 

Standard Industry Classification (ISIC), Revision 3, at the 4-digit level of detail to be able to 

concord data on export with other data used in the empirical analysis.  

4.2 M&As 

Data on M&As are sourced from the Global Mergers and Acquisitions database of Thomson Financial 

Securities Data, that records any deal involving a change in ownership of at least 5 per cent over the 

period 1985-2009.10 The Thomson data set allows us to analyze M&As for a large range of 

countries and years. This source records two related aspects of cross-border acquisitions: the 

number of acquisitions and their value. For the purpose of our analysis, we draw data on the value 

of M&As.11 The database also contains information on target and acquirer profiles, such as primary 

industry and location, that are used in our empirical analysis. In particular, we identify cross-border 

deals in manufacturing Standard Industry Classification (SIC) codes at 4-digit level. Note that 

cross-border M&As with acquirer and target located in the same country are possible, for example 

when an American firm takes over another American firm that is active abroad (horizontal M&As). 

We excluded them from the sample, as well as undisclosed and incomplete M&As for which the 

value of transaction is not available. 

4.3 Trade vs. FDIs index 

To measure the incidence of exports relative to FDIs, previous literature adopt the log of the ratio 

between the two market entry modes (Brainard, 1997; Helpman et al, 2004; Oldensky, 2010). It 

should be noticed that such a ratio could be undefined either because FDIs equal zero or both 

exports and FDIs equal zero. We use a measure of the relative importance of exports on FDIs in the 

spirit of the literature on revealed comparative advantages (Michaely, 1967; Laursen, 1998). Our 

                                                 
9 For a critical survey of databases on trade, see Drogué and Bartova (2007).  
10 Thomson gathers information on M&As exceeding 1 million US dollar. 
11 The main sources of information of data on M&As are financial newspapers and specialized agencies like Bloomberg 
and Reuters. It should be kept in mind that until the mid-1980s Thomson focused very much on M&As for the USA 
only, and it is only for about the last 20 years that (systematic) M&As data gathering took place for other countries 
(Brakman et al., 2005). 



index measures the difference between the share of exports in a given sector of a given country with 

respect to total country exports and the same share for M&As: 

∑∑ &

&
-,

h

h
ij

h
ij

h

h
ij

h
ijh

tij
AM

AM

X

X
Index =

 

The first term after the equality sign is the share of exports from country i to country j in sector h, 

with respect to total exports between the two countries; the last term of the expression is the share 

value of M&As from country i to country j of sector h, with respect to total value of M&As between 

the two countries. By construction, the index ranges between –1 and +1: it is –1 when country i is 

fully specialized in M&As to country j in sector h; it is +1 when the same country i is fully 

specialized in exports to country j in sector h; the index is equal to zero if country i shows the same 

percentage of exports and M&As to country j in sector h. This index can also be interpreted in terms 

of similarities between two different entry market modes: 0 indicates the maximum level of 

similarity; -1 and +1 are opposite cases indicating maximum differences, with FDIs prevailing on 

trade and trade prevailing on FDIs, respectively.  

Since the index ranges between –1 and +1, to avoid being forced in the econometric analysis to use 

a truncated regression model, we normalize it taking the following transformation, that ranges by 

construction between –∞ and +∞:  
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4.4 Total factor productivity  

Total factor productivity (TFP) at the sector level has been calculated from data on capital and 

labour drawn from the UNIDO (Indstat4, 2008 version) database that uses the ISIC classification 

(Revision 3) at 4-digit level and using our estimates of total capital. We have assumed a constant 

returns to scale Cobb-Douglas production function, and have defined TFP = Y/(KaL1-a), where Y is 

the sector value added, K is the stock of capital at the sector level and L is the number of employees 

in the sector, assuming a capital share of 1/3 and a labor share of 2/3. Each sector’s capital stock has 

been estimated from information on investment flow using the inventory method following 

Bernanke and Gurkaynak’s (2001) and Isaksson’s (2007) approach. In particular: (i) for each 

country, we calculated each sector’s share of investment using flow information for the first five 

years of data available; (ii) we used investment shares to divide information on each country’s total 

capital provided by UNIDO’s World Productivity Database across sectors; (iii) we used the 

estimates of the country and sector specific initial stock of capital obtained as described above as 



the starting point to apply the inventory method, i.e., adding each year’s value of real term 

investment and applying a sector specific rate of depreciation to account for obsolescence.  

4.5 Sales dispersion 

Since we cannot directly measure the dispersion of intra-industry productivity levels, we follow 

HMY in constructing an alternative measures of within-industry heterogeneity. According to the 

model, “the dispersion of firm size within a sector captures the joint effect of the dispersion of firm 

productivity and the elasticity of substitution, which magnifies the effect of productivity differences 

across firms. Since the size distribution of firms is observable, we use its dispersion as a measure of 

firm-level heterogeneity.” (HMY, p. 307). 

Accordingly, to account for intra-industry heterogeneity, we measured the dispersion of firms’ 

size in each sector and country with the coefficient of variation of firms’ sales in order to account 

for the average sector’s size.12 Data on firm’s sales are drawn from the Worldscope database that 

includes financial statement of about 29,000 active companies listed in developed and emerging 

markets, representing approximately 95% of the global market capitalization. Data are classified 

according to the SIC classification at 4-digit level. 

4.6 Other controls  

In the literature of economic geography, proximity to market or geographic distance is considered 

to be an important determinant of  both trade and M&As (Disdier and Head, 2008; Wang et al., 

2010; Herger et al., 2008). Distance directly increases transaction costs because of the 

transportation costs of shipping products, the cost of acquiring information about other economies, 

and the cost of finding a partner and contracting at a distance. Data on simple bilateral distances are 

drawn from the dataset provided by the Centre d'Etudes Prospectives et d'Informations 

Internationales (CEPII), which follows the great circle formula and uses latitudes and longitudes of 

the most important cities (in terms of population) to calculate the average of distances between city 

pairs.13 From the same source we obtain dummy variables for common borders, colonial ties, 

common language and common legal system between two countries and data on the number of 

islands and landlocked countries in each pair. Data on common religion and regulation costs are 

obtained from Helpman et al. (2008).14 Average wages in US dollars at sector level are obtained 

                                                 
12 We differ from Helpman et al. (2004) since they adopt the standard deviation of sales within each sector. 
13 Data on distances are available at: http://www.cepii.fr/anglaisgraph/bdd/distances.htm. We also adopted distances 
between capitals as an alternative measure and the results remain unchanged.  
14 Data on the regulation costs of firm entry are measured via their effects on the number of days, the number of legal 
procedures, and the relative cost (as a percentage of GDP per capita) for an entrepreneur to legally start a business. 
These data are downloadble at: http://www.economics.harvard.edu/faculty/Melitz/HMR_Notes. 



from UNIDO (Indstat4, 2008 version).15 From the same source, we construct a measure of capital 

intensity defined as the ratio between capital and number of employees at sector level. 

4.7 The sample 

To conduct the empirical analysis we construct an original database that associates bilateral trade 

and FDIs flows in a common classification for a sample of developed as well as developing 

countries. 

In our sample, industries including finance and utilities were excluded, along with wholesale 

and retail trade, because of the non tradable nature of these activities. Ideally, the full set of 

industries should be included, with the extent of tradability reflected in transport costs (Brainard, 

1997). In practice, however, data on transport costs are only available for industries in which trade 

exists. We excluded also agriculture and primary sectors (i.e., mining and oil and gas extraction) 

due to the lack of data on TFP. As a result, we focus on manufacturing sectors i.e., sectors with an 

ISIC code between 1511 and 3720. 

Since our measures of M&As and sales dispersion are available in the SIC classification, we 

made a connection between the manufacturing sectors identified by the SIC code and data classified 

according to the ISIC code, both at the 4-digit level of detail, using the concordances produced by 

Statistics Canada, as in Brakman et al., (2005).16 To take into account that at the 4-digit level of 

disaggregation we have a large number of empty cells, both in exports and in M&As, we aggregate 

data available at 3 digits of ISIC classification. Matching different datasets yields data on 21 

domestic countries and 106 foreign countries, covering 60 manufacturing industries at the 3 digits 

ISIC level from 1994 to 2004. 

Working at a disaggregated level implies the presence of many zero trade and/or investment 

flows. Since all countries do not produce all possible goods, we distinguish between two different 

kinds of zero-valued flows: sectors that never globalize in any forms, and sectors that do not enter 

(in any forms) into some markets. Hence, a distinction can be made between flows with exactly 

zero probability of positive values, flows with a non-zero trade probability who still happen to be 

zero, and positive flows. Since firms’ productivity cannot possibly influence the first group, to 

avoid inflating our sample with an excessively large number of zeros, we have excluded all 

instances in which a sector of a given country has no access to any foreign countries. 

As shown by many theoretical and empirical studies (e.g., Caballero and Engel, 1999), 

investment dynamics are lumpy. This is even more true in the case of FDIs and M&As (see, for 

instance, Brakman et al., 2005). For these reasons, although our sample covers 11 years, we 

                                                 
15 Raw data on wages are expressed in current US dollars. To convert into real dollars, wages have been deflated by 
using the US consumer price index (base year 2000). 
16 The concordances used are available at: http://www.macalester.edu/research/economics. 



estimate our empirical model on data averaged over the entire sample, to smooth time-series 

variability. 

4.8 Summary statistics 

Table 1 presents the descriptive statistics for the variables used in the estimations. It shows 

substantial variation in all our key variables, in particular the measure of incidence of exports 

relative to FDIs, TFP, sales dispersion, wages, capital intensity and distance. 

From table 1 it can be inferred that the dependent variables (Index Norm1 e Index Norm2) 

have average values of 0.006 and -0.068 and a standard deviation of 0.096 and 0.153, respectively, 

with values ranging from -0.693 to 0.375. Positive values of these indexes are associated to country 

pairs facing higher exports share than M&As share in a given sector, while negative values are for 

country pairs facing higher M&As share than exports share in a given sector. Moreover, a high 

absolute value of this index means that exports and M&As substitute each other, whereas a low 

value indicates a complementary relationship between the two market entry ways. 

On the other hand, average sales dispersion, calculated on firms operating in each sector in 

domestic countries, is 1.476 and it also shows a high within sample variability, with values ranging 

from 0.091 (for Office, accounting and computing machinery in Belgium) to 8.222 (for Electric 

motors, generators and transformers in the US). The TFP level shows an average value of 5.300 and 

a standard deviation revealing that it ranges from 2.719 to 7.760. Sectors with a high TFP, showing 

thus a high level of technological development, are: Refined petroleum products, Tobacco products, 

Motor vehicles and Automobiles, among others.  

Considering domestic country’s characteristics, Table 1 shows that average wages are 51.843 

thousand dollars, with a standard deviation of 44.275 and values ranging from 0.404 to 284.271. 

Capital intensity shows a high variability in the sample with values going from 1.239 to 11.306 and 

an average of 1.723. 

In Table 2 we report the simple correlations among the variables used in the empirical model. 

Consistent with the theoretical prediction of HMY, the correlation between the indexes and the 

measure of within-industry sales dispersion is positive. Further, TFP levels are also positively 

correlated with the relative importance of exports on M&As: higher levels of TFP in a given sector 

determine higher exports compared to M&As between two countries. Higher wages in the domestic 

country are also positively associated with the incidence of exports, while the contrary is true for 

capital intensity: the latter result is consistent with the findings of HMY.  

Obviously, bilateral correlations may provide a distorted picture, because they do not control 

for potentially confounding factors. For this reason, in the following we perform a more refined 

econometric analysis. 



5. Results 

5.1 Foreign entry 

Our sample includes 25,415 observations, with 21,666 cases with positive trade or FDIs flows. The 

zeros may be the result of rounding errors: for instance, products for which bilateral trade does not 

reach a minimum value and we already mentioned that Thomson gathers information on M&As 

exceeding 1 million US dollar. These rounded-down observations are more likely to occur for small 

or distant countries and, therefore, the probability of rounding down will depend on the value of the 

covariates, leading to the inconsistency of the estimators. The zeros can also be missing 

observations which are wrongly recorded as zero. This problem is more likely to occur when small 

countries are considered and, again, measurement error will depend on the covariates. As a 

consequence, the most common strategies to circumvent the “zero problem” in the analysis of trade 

and/or investment flows – i.e., to omit all zero-valued flows – lead to inconsistency. 

The first step in our empirical analysis is the identification of the determinants of foreign 

access, either by means of exports or FDIs. Column 1 of Table 3 reports the results of the estimates 

of the probit model of specification (1), where the dependent variable takes the value of one if trade 

or FDIs flows are positive for a given sector of a given country pair, and zero otherwise. Thanks 

also to the inclusion, among the explanatory variables, of dummies for the country of origin, for the 

country of destination and for each industrial sector, the pseudo-R2 is 53.9 per cent. 

Although the results of these estimates are relevant mostly because they provide the 

instruments for the following analyses, they are still interesting per se. Consistent with the findings 

of the previous empirical literature (e.g., HMY), our results show that the probability of accessing 

foreign markets is higher when within-industry firm dispersion and average productivity levels are 

higher, providing further support to the theories that emphasize the role of productivity in 

determining firms’ foreign access, after the seminal work of Melitz (2003). In addition, we find that 

foreign access is more likely when countries are geographically closer, when they are not 

landlocked, and when they share a common colonizer. No other characteristic of the bilateral 

relationship between countries turns out to be statistically significant, partly due to the fact that our 

specification robustly controls for the common characteristics of the home country, of the 

destination country and of each sector of economic activity, whose effect is as expected highly 

significant. 

5.2 Trade vs. FDIs 

The second step of our empirical analysis is the estimation of the model described in equation (2), 

where the dependent variable is the index of relative specialization in trade or FDIs. Since we 

estimate this specification on a sample that excludes the 3,749 cases in which both trade and FDIs 



flows are zero, we include among the regressors an Heckman correction term.17 Column 2 of Table 

3 shows that, as it was to be expected, the coefficient of the inverse Mills ratio is negative and 

statistically significant at the 95 per cent level. Without the Heckman correction, the exclusion of 

these observations would therefore have lead to the overestimation of the predicted value of the 

index (i.e., the incidence of trade).18 

The results in Column 2 show that sectors with a higher within-industry firm heterogeneity 

and a higher average productivity have a stronger incidence of trade, rather than FDIs. Indeed, both 

coefficients are positive and statistically significant, respectively at the 90% and at the 99% level. 

Among the characteristics of the bilateral relationship, only the dummy for landlocked countries is 

statistically significant, with a positive sign, suggesting that these countries are more likely to have 

trade relationships than FDIs. 

In terms of our hypotheses H1 and H2, we find that both higher heterogeneity and higher 

productivity are associated with a lower incidence of FDIs. These results seem at odds with the 

theoretical predictions and the empirical findings of HMY. However, as argued above, it might be 

the case that differences are due to the differences in the sample definition. Indeed, in the sample of 

21,665 observations used for the estimation of equation (2), there are only 5,096 cases of positive 

FDIs flows. For this reason, we next estimate a binomial model of the probability that both trade 

and FDIs flows are present. 

Column 3 of Table 1 shows the results of the estimation of the probit model described in 

equation (3), where we estimate the probability to invest abroad controlling through the Heckman 

correction term for the exclusion of the cases in which both trade and FDIs flows are null. The 

coefficient of the inverse Mills ratio is in this case positive and statistically significant at the 99% 

level, suggesting that the selection bias works in the direction of underestimating the probability of 

registering both exports and FDIs. This evidence confirms that distinguishing the extensive from 

the intensive margin in the entry choice plays indeed an important role in our analysis.  

The positive and statistically significant coefficients of within-industry firm heterogeneity and 

average TFP provide support to our main hypotheses: industry sectors with a more heterogeneous 

firm composition and higher average productivity are indeed more likely to use both channels, 

namely trade and FDIs, to access foreign markets. The coefficients of the other control variables 

also show an important role of the characteristics of bilateral country relationships: a higher 

                                                 
17 The Heckman correction term is identified through the exclusion of the dummies for common language and religion 
from the second step estimates. 
18 Since the inverse Mills ratio is an estimated regressor obtained from the probit estimates of equation (1), we have 
used bootstrapped standard errors with 500 replications, as in Helpman et al. (2008). In an unreported regression, 
available upon request, we have obtained similar results estimating simultaneously equations (1) and (2) through 
maximum likelihood. 



geographical distance and the fact that one or both countries are landlocked or are islands have a 

negative and statistically significant effect on the probability that a sector has positive FDIs flows, 

while sharing the same legal system or a common colonizer, and having higher regulatory hurdles 

have a positive and statistically significant effect.  

The last step in our empirical strategy is to analyze the intensive margin of the relationship 

between trade and FDIs in the subsample of 4,924 sectors for which both flows are positive. In this 

case we introduce two Heckman correction terms: one to control for the sample selection bias 

induced by the exclusion of the cases in which both trade and FDIs flows are null (obtained from 

the probit regression model of equation (1)); the other to control for the exclusion of the cases in 

which trade flows are positive but FDIs are null (obtained from the probit regression model of 

equation (3)).19  

Column 4 of Table 3 shows that both the coefficients of the inverse Mills ratios are negative 

and statistically significant, suggesting that the exclusion of the instances described above 

determine an overestimation of the role of trade. The negative and statistically significant 

coefficient of the measure of firm dispersion confirms that a higher within-industry heterogeneity is 

associated with a higher incidence of FDIs, consistent with HMY. With respect to our hypothesis 

H2 on the role of TFP, we find an insignificant effect on our index of specialization. Since this 

might depend on nonlinearities in the effect of productivity, we further analyze this aspect below. 

The positive coefficients of distance and contiguity show that, at the intensive margin, geographical 

proximity favours trade relative to FDIs, while sharing a common colonizers increases the weight of 

foreign investments. 

Finally, we verified the presence of nonlinear effects of productivity on our index of 

specialization, substituting the continuous measure of TFP with a set of five dummies for each 

quintile level. The positive and statistically significant coefficient of the dummy for sectors in the 

top quintile of the within country distribution in Column 5 of Table 3 shows that only very high 

levels of productivity influence the intensive margin of the choice between trade and FDIs, 

favouring trade. In other words, higher productivity increases on average the probability that a 

sector has positive FDIs flows (Column 3), but the most productive sectors tend to favour exports 

with respect to foreign investment. The other results remains unchanged. 

5.3 Robustness checks 

The results of Column 5 of Table 3, our baseline specification for the analysis of the intensive 

margin, give an answer to the questions raised by our hypotheses H1 and H2. In Tables 4 and 5 we 

present the results of a number of robustness checks of the findings. 
                                                 
19 The second Heckman correction term is identified through the exclusion of the measures of regulatory hurdles from 
the second step estimates. 



Column (1) of Table 4 reports the results obtained from a specification that adds to the 

baseline two additional explanatory variables for each sector: the average wage level and a measure 

of capital intensity. Wages have no statistically significant effect on the index of trade relative to 

FDIs, while capital intensity presents a positive and statistically significant coefficient, suggesting a 

higher incidence of trade. All other coefficients are by and large unchanged. 

Columns (2) and (3) report the results obtained splitting the sample between sectors with 

average wages below and above the median.20 In sectors with low average wages, the coefficient of 

the dummy for most productive sectors is no more statistically significant (Column (2)), although 

its magnitude is comparable to that of the estimates on the full sample.21 The coefficient of within-

industry firm heterogeneity remains negative and statistically significant. The results obtained from 

the sample of sectors with higher wages, confirm that the most productive sectors are more likely to 

export than to invest abroad (Column (3)). However, in this case, the coefficient of within-industry 

firm heterogeneity becomes statistically insignificant. 

Columns (4) and (5) present the results obtained splitting the sample with respect to capital 

intensity. The coefficients on within-industry firm dispersion and average productivity obtained 

from the estimates on the sample of sectors with capital intensity below the sample median are 

consistent with those of the baseline specification (Column (4)). The coefficient on wages is 

positive and statistically significant, providing some evidence that high cost producers may use 

quality differentiation to sell their products abroad; while the negative and statistically significant 

coefficient on capital intensity implies that an higher intensity would favor the FDI channel of 

globalization. On the contrary, in the case of sectors with higher capital intensity, both coefficients 

related to the firms' productivity become statistically insignificant. This suggests that some further 

research on the robustness of our results would be appropriate. 

Finally, in Table (5) we present the findings obtained considering different samples of 

countries. The results reported broadly confirm those of the baseline specification, with the only 

major exception of the effect of average productivity, that is statistically significant only when the 

home country is a member of the group of G10s (Belgium, Canada, France, Germany, Italy, Japan, 

Sweden, Switzerland, United Kingdom and United States) or of OECD. 

                                                 
20 Since we have not been successful in our bootstrap procedure, the standard errors of the coefficients in the 
specifications presented in columns (2)-(5) are clustered at the country pair level. In an unreported regression, available 
upon request, we have verified that estimating the specification of Column (1) with clustered standard errors. The 
significance of the two inverse Mills ratios, the generated regressors, and of the measure of dispersion are unchanged, 
the dummy for highly productive firms becomes insignificant, the positive coefficient of the measure of capital intensity 
becomes significant at the 99 per cent level, and the positive dummies for distance and contiguity also become 
statistically significant. 
21 Indeed, the coefficient of the dummy for the 5th quintile is one order of magnitude larger than those for the other 
quintiles and, as mentioned in the previous footnote, even in the general specification this coefficient is not statistically 
significant when standard errors are not bootstrapped.  



6. Conclusions 

The firm choice between exporting at arms’ length and foreign direct investment has traditionally 

been modeled as a proximity-concentration trade-off. Indeed, a large number of factors has a 

common impact on the probability that a firm exports or that it invests abroad.  

In this paper we have tested two major hypotheses on this issue: (i) that for a given level of 

average productivity, a higher level of within-industry firm heterogeneity is associated with a higher 

incidence of FDIs relative to trade, and (ii) that for a given level of within-industry firm 

heterogeneity, a higher average productivity is associated with a higher incidence of trade relative 

to FDIs. Using a larger database, we have found sound and convincing evidence in favor of the first 

hypothesis, consistent with the findings of HMY for the US. Indeed, sectors with a higher within-

industry firm heterogeneity are more likely to access foreign markets, are more likely to have both 

export and FDIs flows, and have a higher relative incidence of FDIs relative to trade.  

The second hypothesis is confirmed as far as the extensive margin is concerned, since sectors 

with higher average productivity have a higher probability of access foreign markets and they are 

more likely to have positive export and trade flows. On the contrary, there does not seem to be a 

significant impact of the average productivity on the relative incidence of trade and FDIs, and there 

some evidence suggests that highly productive sectors tend to have a higher incidence of exports. 

This is a first attempt to study the relationship between trade and FDIs using a large, cross-

country data set, and the robustness checks suggest that any implications from our results should be 

drawn with caution. However, we do believe that it is a relevant and promising line of research and 

the model could be used in order to investigate the role of policy variables, such as trade and 

foreign investment policies and regulations. 

  



Table 1 – Summary statistics 

            

Variable Mean Median Std. Dev Min.  Max 

            

Index_norm1 0.006 0.006 0.096 -0.693 0.375 

Index_norm2 -0.068 -0.023 0.153 -0.693 0.375 

Sales dispersion 1.476 1.266 1.004 0.091 8.222 

TFP (log) 5.300 5.253 0.474 2.719 7.760 

Wage (log) 51.843 36.281 44.275 0.404 284.271 

Capital intensity 1.723 1.677 0.357 1.239 11.306 

Distance (log) 8.235 8.672 1.090 5.153 9.866 

Notes. Variable definitions are provided in the text. Summary statistics are computed after excluding observations in the 
1st and the 99th percentile of the distribution of the dependent variable. Index_norm1 is the dependent variable after 
excluding all cases sector h of country i neither exports nor invests in country j. Index_norm2 is the dependent variable 
after excluding all cases in which sector h of country i does not export in country j. 
Wages are in thousand dollars.  
 
Table 2 – Correlation matrix 

  Index_norm1 Index_norm2 Dispersion TFP (log) Wage (log) Capital intensity Distance (log) 

Index_norm1 1 
      

Index_norm2 1 1 
     

Dispersion 0.001 0.079 1 
    

TFP (log) 0.080 0.097 0.045 1 
   

Wage (log) 0.070 0.054 0.187 0.159 1 
  

Capital intensity -0.031 -0.049 -0.133 -0.076 -0.130 1 
 

Distance (log) 0.005 -0.034 0.113 0.071 0.008 -0.078 1 

        
Notes. Variable definitions are provided in the text. Correlations are computed after excluding observations in the 1st 
and the 99th percentile of the distribution of the dependent variable. Index_norm1 is the dependent variable after 
excluding all cases sector h of country i neither exports nor invests in country j. Index_norm2 is the dependent variable 
after excluding all cases in which sector h of country i does not export in country j. 
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Table 3 – Trade vs. FDIs 
The dependent variable in column (2) is Index_norm1h

ij after excluding all cases sector h of country i neither 
exports nor invests in country j. The dependent variable in columns (4)-(5) is Index_norm2hij after excluding all 
cases in which sector h of country i does not export in country j. 

  (Probit)       (Probit)           

Variables Yh
ij  

Index_n
orm1h

ij  Wh
ij  

Index_n
orm2h

ij  
Index_n
orm2h

ij  

                      

Dispersion 0.049 * 0.002  * 0.075 *** -0.010 *** -0.009 *** 

  (0.027)   (0.001)   (0.017)   (0.002)   (0.002)   

TFP (log) 0.258 *** 0.018 *** 0.277 *** 0.011   

  (0.045)   (0.003)   (0.052)   (0.011)   

TFP (log) 2nd quintile -0.005   

(0.006)   

TFP (log) 3rd quintile 0.005   

(0.007)   

TFP (log) 4th quintile 0.008   

(0.008)   

TFP (log) 5th quintile 0.028 ** 

(0.011)   

Distance (log) -0.472 *** 0.000   -0.413 *** 0.014 *** 0.013 *** 

  (0.055)   (0.001)   (0.018)   (0.004)   (0.004)   

Land border -0.276   0.000   0.057   0.027 *** 0.028 *** 

  (0.219)   (0.003)   (0.058)   (0.009)   (0.009)   

Islands -0.292   -0.004   -0.619 *** 0.018   0.016   

  (0.251)   (0.008)   (0.135)   (0.024)   (0.024)   

Landlock -1.828 *** 0.021 ** -2.657 *** -0.043   -0.052   

  (0.296)   (0.010)   (0.290)   (0.120)   (0.119)   

Legal system 0.132   -0.001   0.195 *** -0.007   -0.007   

(0.131)   (0.002)   (0.034)   (0.006)   (0.006)   

Colonial ties 0.580 ** -0.003   0.175 *** -0.026 *** -0.026 *** 

(0.254)   (0.003)   (0.051)   (0.007)   (0.007)   

Regulation costs 0.339   0.002   0.680 *** 

  (0.296)   (0.008)   (0.236)   

Regulation costs (days & proc.) -0.104   -0.001   0.030   

  (0.281)   (0.010)   (0.241)   

Language 0.171 

(0.182) 
Religion -0.435   

(0.277)   

Mill_notrade_noFDI -0.010 ** 1.370 *** -0.108 *** -0.103 *** 

    (0.005)   (0.116)   (0.031)   (0.030)   

Mill_noFDI -0.183 *** -0.177 *** 

(0.014)   (0.014)   

Observations 25,415   21,665   20,485   4,924   4,924   

R2 0.539   0.112   0.304   0.396   0.398   

Notes. Domestic country, foreign country and industry sector fixed effects. Pseudo-R2 for probit estimations. 
Robust standard errors (clustering by country pair) in columns (1); bootstrapped standard errors (with 500 
replications) elsewhere. *significant at 10%. ** significant at 5%. *** significant at 1%. 
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Table 4 – Robustness checks: wage and capital intensity 
The dependent variable is Index_norm2h

ij after excluding all cases in which sector h of country i does not export 
in country j. 

                      

Variables All sample Low wages High wages 

Low 
capital 

intensity 

High 
capital 

intensity 

                      

Dispersion -0.009 *** -0.011 *** 0.000   -0.013 *** -0.008   

  (0.002)   (0.003)   (0.005)   (0.003)   (0.006)   

TFP (log) 2nd quintile -0.004   0.000   -0.005   -0.006   -0.012   

(0.006)   (0.008)   (0.010)   (0.008)   (0.011)   

TFP (log) 3rd quintile 0.004   0.004   0.006   -0.001   -0.013   

(0.008)   (0.010)   (0.012)   (0.010)   (0.014)   

TFP (log) 4th quintile 0.008   0.004   0.012   0.005   -0.013   

(0.008)   (0.010)   (0.013)   (0.011)   (0.013)   

TFP (log) 5th quintile 0.026 ** 0.022   0.034 ** 0.043 ** -0.026   

(0.011)   (0.015)   (0.017)   (0.017)   (0.017)   

Wage (log) 0.013   -0.012   0.007   0.035 ** 0.017   

(0.011)   (0.022)   (0.015)   (0.016)   (0.018)   

Capital intensity 0.011 ** 0.009 *** 0.086 * -0.173 ** 0.012 *** 

(0.005)   (0.003)   (0.045)   (0.080)   (0.003)   

Distance (log) 0.013 *** 0.013 * 0.011   0.017 ** 0.017 * 

  (0.004)   (0.007)   (0.007)   (0.007)   (0.009)   

Land border 0.028 *** 0.038 ** 0.019   0.027 * 0.027   

  (0.009)   (0.017)   (0.017)   (0.016)   (0.017)   

Islands 0.017   0.310 *** -0.163 *** 0.049   -0.285   

  (0.024)   (0.026)   (0.031)   (0.064)   (0.198)   

Landlock -0.047   0.039   -0.188 *** 0.027   -0.136   

  (0.120)   (0.084)   (0.028)   (0.064)   (0.125)   

Legal system -0.007   -0.002   -0.006   -0.006   -0.015   

(0.006)   (0.010)   (0.013)   (0.011)   (0.012)   

Colonial ties -0.026 *** -0.025 ** -0.028 ** -0.027 ** -0.025 ** 

(0.007)   (0.010)   (0.013)   (0.012)   (0.012)   

Mill_notrade_noFDI -0.106 *** -0.193 *** -0.045   -0.109   -0.135 *** 

  (0.030)   (0.054)   (0.052)   (0.077)   (0.049)   

Mill_noFDI -0.179 *** -0.170 *** -0.164 *** -0.196 *** -0.190 *** 

(0.014)   (0.030)   (0.025)   (0.028)   (0.035)   

Observations 4,924   2,291   2,633   2,912   2,012   

R2 0.398   0.459   0.412   0.421   0.445   

Notes. Domestic country, foreign country and industry sector fixed effects. Bootstrapped standard errors (with 
500 replications) in column (1). Robust standard errors (clustering by country pair) elsewhere. *significant at 
10%. ** significant at 5%. *** significant at 1%. 
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Table 5 – Robustness checks: different samples of countries 
The dependent variable is Index_norm2h

ij after excluding all cases sector h of country i does not export in 
country j. 

                      

Variables G-10 OECD non G-10 UE-27 UE-15 

                      

Dispersion -0.007 ** -0.011 *** -0.010 *** -0.017 ** -0.017 ** 

  (0.003)   (0.003)   (0.003)   (0.008)   (0.007)   

TFP (log) 2nd quintile -0.004   -0.002   -0.002   -0.003   -0.004   

(0.008)   (0.007)   (0.009)   (0.013)   (0.013)   

TFP (log) 3rd quintile 0.001   0.002   0.009   -0.007   -0.004   

(0.011)   (0.009)   (0.011)   (0.016)   (0.014)   

TFP (log) 4th quintile 0.004   0.009   0.016   0.014   0.010   

(0.012)   (0.010)   (0.012)   (0.016)   (0.016)   

TFP (log) 5th quintile 0.040 *** 0.024 * 0.018   0.017   0.009   

(0.014)   (0.013)   (0.018)   (0.021)   (0.020)   

Wage (log) -0.002   0.011   0.023   0.006   0.007   

(0.014)   (0.014)   (0.015)   (0.020)   (0.022)   

Capital intensity 0.009 * 0.009 * 0.009   0.012   0.014   

(0.005)   (0.005)   (0.031)   (0.022)   (0.025)   

Distance (log) 0.020 *** 0.024 *** 0.021 ** 0.036 *** 0.043 *** 

  (0.006)   (0.005)   (0.009)   (0.013)   (0.013)   

Land border 0.044 *** 0.036 *** 0.035 ** 0.017   0.027 * 

  (0.014)   (0.010)   (0.014)   (0.015)   (0.014)   

Islands 0.028   0.057 *** 0.021   0.045 ** 0.041 * 

  (0.023)   (0.020)   (0.025)   (0.019)   (0.022)   

Landlock 0.005   0.039   0.017   -0.079   0.000   

  (0.024)   (0.059)   (0.144)   (0.065)   (0.032)   

Legal system -0.016   -0.004   0.002   0.006   0.005   

(0.010)   (0.007)   (0.009)   (0.014)   (0.014)   

Colonial ties -0.025 ** -0.025 *** -0.030 *** 0.081 ** 0.052   

(0.010)   (0.007)   (0.010)   (0.033)   (0.036)   

Mill_notrade_noFDI -0.159 ** -0.105 *** -0.102 ** -0.072   -0.192 *** 

  (0.063)   (0.037)   (0.049)   (0.064)   (0.074)   

Mill_noFDI -0.122 *** -0.169 *** -0.205 *** -0.192 *** -0.229 *** 

(0.025)   (0.020)   (0.031)   (0.042)   (0.044)   

Observations 1,985   3,421   2,939   1,447   1,311   

R2 0.383   0.367   0.433   0.387   0.401   

Notes. Domestic country, foreign country and industry sector fixed effects. Bootstrapped standard errors (with 
500 replications). *significant at 10%. ** significant at 5%. *** significant at 1%. 
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