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Abstract

The recent process of globalization has been cteized by a rapid increase of foreign direct
investments (FDIs), outpacing the simultaneous esipa of arms-length trade (exporting). Trade
theory traces back different patterns of intermatlization to differences in productivity levelstiveen
firms. As in Helpman et al. (2004), we argue th#fedences in productivity are affected by
heterogeneity in firm size. However, we explicitignsider the number of large firms in a sectoremath
than the size dispersion. Moreover, previous litgeeperforms single country analysis, whereas we
extend our analysis to several developed as wetleagloping countries. By using comprehensive
cross-section data on bilateral exports and FDisx{pd by mergers and acquisitions) over the period
1994-2004, we explain differences across 57 matwiag sectors in the relative incidence of trade
and FDIs. Controlling for other factors affectingetpatterns of internationalization and performing
several sample splits and robustness tests, aultge®nfirm that sectors with a higher numberaoe
firms are associated with stronger incidence ofsHelative to trade.
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1. Introduction

An interesting feature of the recent process obdgjiaation is the rapid increase of foreign direct
investments (FDIs), outpacing the simultaneous esipa of arms-length trade (exporting). At the end
of last century, multinational firms accounted foetween two-thirds and three-quarters of world
exports and more than one third of world exportsewaetween affiliated firms (UNCTAD, 1999).
Since then, global FDIs increased even furthemh @it expected value of FDI inflows in 2011 around
US$1.4 trillion in 2011 (UNCTAD, 2010).

The link between trade and FDIs is strong, sinesehare possible modes of entering foreign
markets. As a matter of fact, firms can serve fpra&tonsumers through two channel3:pfoduce at
home for exports andi) produce in the destination market through FDIse Trade literature has
shown that what is the best mode of foreign enéqyethds on the characteristics of the productssfirm
sectors and countries involved (Barba Navaretti ¥adables, 2004, chapter 6). Similar conclusions
have been reached by several strands of firm-liexetnational business research, notably that en th
liabilities and benefits of foreignness and thatoiry model choices (Slangen et al., 2011).

While there is a long tradition of studies on tlaetbrs underlying specific patterns of foreign
expansion through trade or FDIs, the literaturaeuirtg on measures of relative specialization iddra
or FDIs, controlling for the common factors affectiboth internationalization strategies, is relalv
more recent (Brainard, 1993, 1997; Yeaple, 2003pidan et al., 2004; Oldenski, 2010). A well
accepted result of these works is that FDIs becomee favorable relative to exports as both the size
of the foreign market and the costs of exportinggease, and less favorable as costs of setting up
foreign production grow (Brainard, 1993, 1997; Ylea2003). More recent contributions, starting
from the seminal paper by Helpman et al. (2004)jchnthis “proximity-concentration trade-off”
taking into account also the role of heterogengitiefirm-level productivity”

While generating important insights, the empiricahlidation of these studies is still
unconvincing, since it is based almost uniquelyaoalyses focusing on specific countries, for which
data on export and outward foreign investment disaggregated level are more readily availalole.
this paper we enlarge the empirical analysis oftthde-off between trade and FDIs using a large
dataset including 25 domestic countries, 91 foreiguntries and 57 manufacturing industries between

1994 and 2004. Following Helpman et al. (2004), main focus is on the role of firm size. In

1 A related issue is the traditional distinctionveeeén horizontal and vertical FDIs (see, e.g., @aml., 2001). However,
this issue is out of the scope of our analysis.here



particular, we make the hypothesis that the presefa high number of large firms favors foreign
entry through FDIs. Our results confirm that sestwith a higher number of large firms are assodiate
with stronger incidence of FDIs relative to trade.

Our analysis contributes to the existing literatateng three dimensions. First, we explicitly
consider the number of large firms in a sector aeterminant of international commerce between
trade and FDIs. Second, we use bilateral flowsaiea and FDIs at sector level for a large number of
countries. Third, we control for several countryydaindustry-level characteristics, drawn from the
specific literature on trade and on FDIs, that Bkely to affect not only the single modes of
internationalization, but also their relative ineicte. The value added in incorporating industrgllev
insights in macro-level studies should be partiduldigh for the international business field, that
traditionally has examined internationalization reedeparately at the firm and country levels, and
should hence have a keen interest in the linksdetwhe two (Slangen et al., 2011).

To overcome the limitations of data on bilaterall&Bt the sector level, we use information on
the value of mergers and acquisitions (M&As) as@yp for FDIs. While this is a limitation of our
analysis, we believe that it should not affectdbalitative results of our analysis, because cbusder
M&As are by and large the most widely used modepdrating a foreign firm (Herger et al., 2008).
Moreover, in our robustness checks we provide s@awidence that our results are confirmed
controlling for the potential impact of greenfiettvestment.

The rest of the paper is organized as follows. i@ec briefly discusses the theoretical
background and the hypothesis to be tested. SeRtadmscribes the data used in the analysis. Segtion
presents the empirical model used to test the mgpothesis. The main results of the analysis are
presented in Section 5, while Section 6 presertsdbults of a number of robustness checks. Settion

draws some conclusions.

2. Theory and hypothesis

The link between exports and FDIs has long beedliediuin the international business field, where we
can trace it back to the eclectic paradigm of Dngn{1977). More recently, in the international
economics literature, Helpman et al. (2004) haveeldped an influential theoretical model to study
the impact on the choice between trade and FDéssalection mechanism based on productivity, such

as that of Melitz (2003).In this framework, firm heterogeneity leads tof-selection in the mode of

2 In the seminal theoretical model by Melitz (2008pnopolistically competitive firms have differdetel of productivity,



internationalization, with the most productive fgnfinding it profitable to meet the higher costs
associated with FDIs, firms with intermediate lewdl productivity serving foreign markets with
exports, and lower productivity firms selling only the domestic market. In the model, a higher
within-industry heterogeneity in firm sales is asated with a higher incidence of sales by foreign
affiliates relative to exports, because with grealispersion there is a larger share of firms vath
sufficiently high level of productivity to find profitable to invest abroad.

Using data on exports and on foreign sales of USufaaturing firms in 30 countries and 52
industries, Helpman et al. (2004) also find diréon-level evidence supporting their theoretical
prediction (i.e., multinational firms are more pustive than non-multinational exporters) as well as
indirect industry-level evidence, since higher fisize dispersion, expressing a higher productivity
dispersion, is associated with relatively more ifgmeaffiliates’ sales relative to exports. In therse
vein, Tomiura (2007) finds that foreign outsourcansl exporters tend to be less productive than the
firms active in FDIs or in multiple globalizationades, but more productive than domestic firms, and
shows that this productivity ordering is robust whigm size, factor intensity, and sector of ecomom
activity are controlled for. Moreover, Oldenski (#) extends the analysis of Helpman et al. (2004)
showing that greater firm-level heterogeneity immfisize significantly increases FDIs relative to
exports also in service industries.

The prediction of Helpman et al. (2004) of a negatielationship between firm heterogeneity
and the incidence of trade relative to FDIs critichinges on two crucial assumptions: (i) thatefix
costs to export are lower than those to investahrand (ii) that variable costs of producing allraee
not (much) different from those of producing donwsly. In fact, if foreign production was less
efficient than domestic production for all firmgrfexample because of a less skilled labor foreen e
the most productive firms would find it optimal éxport their products rather than to produce them
locally. On the other hand, if foreign productioosts were lower than the domestic ones only for a
subset of the firms population, just the least pobide firms would find it optimal to pay the FDIs
sunk costs and locate abroad, while the most ptodufirms would prefer to export (Greenaway and
Kneller, 2007). Indeed, Head and Ries (2003) detnatesthat when there are factor price and market
size differentials, the ordering of the productividistribution between multinationals and non-

multinationals can be the opposite of that obtaiinech the Helpman et al. (2004) framework.

depending on a draw from an exogenous distributilgith fixed costs to export, only the most produetiirms reach a
sufficient scale to find it profitable to exporth&@ model is therefore capable of explaining theitppeslink between
productivity and export status, with a causalityuserunning from the former to the latter.
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In light of the different forces at work, we belevhat what effects prevail in shaping the
relationship between the level of productivity athe relative incidence of trade and FDIs is an
empirical issue. An important difference between empirical framework and that of Helpman et al.
(2004) is that their key explanatory variable ighivi-industry firm heterogeneity, measured by sales
dispersion, while ours is the number of large fiilmgach country and sector. The choice of Helpman
et al. (2004) is a direct consequence of the assangpmade in their theoretical model, namely that
firm size depends on the level of productivity,ttimaturn follows a Pareto distribution. In thisttssg,
the share of large (and highly productive) firmsais increasing function of within-industry firm
heterogeneity. However, if firm size followed afdrent distribution across sectors, for example
because of technological factors or economies afes@Bartelsman et al., 2005), the relationship
between dispersion and number of highly productiagge) firms could be non-linear (or even non-
monotonic), since sectors presenting similar dsiparmeasures could feature a different number of
large firms. For this reason, we prefer to focudion size. Moreover, to focus more explicitly dmet
role of fixed costs and firm size, we single owg #ffect of productivity, including a measure oftee
level total factor productivity (TFP) as an addit@ exogenous control in our empirical specificatio

Our main hypothesis relates therefore the numbdarge firms in a sector and the relative
specialization in trade or FDIs, and can be statetbllows:a higher number of large firms in a given

sector of a given country is associated with a éighcidence of FDIs relative to trade.

3. Data and samplé
3.1 Dependent variable

A first issue in testing our hypothesis is how teasure the relative specialization in exports olsFid

the country-sector level. Since we measure FDIguiin the value of M&As, we cannot compute the
ratio of the value of exports to that of the sadédoreign affiliates, as it is common in the |d&éure
(Brainard, 1997; Helpman et al., 2004; Oldenskil®0 We therefore build a measure of the relative
importance of exports on FDIs in the spirit of titerature on revealed comparative advantages
(Michaely, 1967; Laursen, 1998), given by the défece between the share of exports in a givenisecto
of a given country with respect to total countrypests and the same share for M&As, our proxy for
FDls:

% Table 1 lists all variables used in our analysid their sources.



Index = 2X>”< - | + 1)

The first term of our index is the share of expdrtsn countryi to countryj in sectorh, with
respect to total exports between the two counttles;second term is the share value of M&As from
countryi to countryj of sectorh, with respect to total value of M&As between tindtcountries. By
construction, the index ranges between —1 and #is +1 when sectoh of countryi is fully
specialized in M&As to country it is +1 when secton of countryi is fully specialized in exports to
country j; the index is equal to zero if sectbrof countryi shows the same relative degree of
specialization in exports and M&As to country The index can also be interpreted in terms of
similarities between two different entry market raed0 indicates the maximum level of similarity (as
it is the case in the few instances where the shiaegports is equal to the share of M&As); —1 aid
are opposite cases indicating maximum differenceith M&As prevailing on trade and trade
prevailing on M&As, respectively.

Working at a disaggregated level implies the preseof many zero trade and/or investment
flows. The index we construct is undefined in tb#olwing two cases:i) if total exports (across all
sectors) between two countries are equal to zedéonii) if total M&As between two countries are
equal to zero. In both cases, the denominator tdast one of the two building blocks of our index
equal to zero. To avoid any loss of information, ieplace these observations with a value of zero.
This choice implies that for couples of countrieishwno trade or M&As flows across all sectors the
index is not centered on zero, i.e., the sum ofritlizes acrosk is not equal to zerb.

By construction, the index in equation (1) rangesMeen —1 and +1. To avoid being forced to
use a truncated regression model, we normalizking the following transformation:

Index’ +1
2)

Index norrd. =In#.
- : Index' +1
1_

2

“ For a couple of countries that have both trade M&d\s in at least one sector, the sum of the indexossh is by

construction equal to zero; to maintain the symynefrour index we could therefore have assumeditonm (i.e., 1/h)

trade or M&As distribution. However, since our esties are not sensitive to this choice, we optedhi® more intuitive
option of substituting undefined ratios with zeroes



The normalized index ranges by construction betweerand +o and it is always defined when the
original index is defined (including the zero vaje

To construct the index of specialization, we neathan both exports and on the value of M&A
operations. The main statistical source of data on exporthésdatabase UN Comtrade, managed by
the statistical division of the United Nations,ttheports data on the bilateral flows in severdustrial
sectors. In particular, it contains annual inteoradl trade statistics, detailed by commodity aadrmer
country, from 1962 to 2009 for many countries. Cardities are classified according to different
recognized classifications, such as the standaternational trade classification (SITC) and the
harmonized commodity description and coding syqtd8). We use the international standard industry
classification (ISIC), Revision 3, at 4-digit leuwsl be able to concord data on export with othéa da
used in the empirical analysis.

Data on M&As are sourced from the SDC Platinglwbal mergers and acquisitiona database
provided byThomson financial securities dataat records all deals involving a change in ownigrsf
at least 5 per cent of total equity and exceedimgillion US dollar over the period 1985-2009. The
Thomson dataset allows to analyze M&As for a lagege of countries and years. This source records
two related aspects of cross-border acquisitidms:number of acquisitions and their vafueor the
purpose of our analysis, and consistently withlieeature on M&As, we focus on the value of M&ASs,
and therefore we do not consider undisclosed atmhiplete deals for which the value of transactgon i
not available.

The database also contains information on targeétaaquirer profiles, such as primary industry
and location, that are used in our empirical angly® particular, we identify cross-border deals i

manufacturing standard industry classification (Si@des at 4-digit levél.

® Both trade and M&As are expressed in current Udp it is not necessary to deflate them sinceidex is constructed
as a difference between two shares.

® The main sources of information of data on M&As financial newspapers and specialized agenciesBlitomberg and
Reuters. It should be kept in mind that until thid41980s Thomson focused very much on M&As for tHeA only, and it

is only for about the last 20 years that (systechdfl&As data gathering took place for other cowgr{Brakman et al.,
2005).

" Domestic M&As, i.e., acquisitions with acquirer atatget located in the same country, could stidvjle access to
foreign markets if the target firm is active abraadf the acquirer is controlled by a foreign firtdowever, in the former
case we do not know what are the foreign marketssijply) involved, while in the latter case we haweinformation about
foreign controls: as a consequence, we exclude sticrid&As from our sample.



3.2 Key independent variable

The second issue when testing our hypothesis istbaneasure the presence of large firms. First, for
each sector we divide the world distribution ofrfg by total sales in ten deciles. Then, for eackose

of each domestic country, we count the numberraidiin the first decile of the world distributiof o
firms by total sales. This indicator proxies foe timcidence in each country and sector of thogesfir
that are large enough to overcome the higher foasds of expanding abroad through FDIs rather than
exports (Helpman et al., 2004).

Data on firm’s sales are drawn from the Worldscdatbase that includes financial statement of
about 29,000 companies listed in developed andgngemarkets, representing approximately 95% of
the global market capitalization. Since we focuslamnge firms, excluding non-listed companies is
unlikely to introduce a relevant bias in our measoireach sector’s ability to internationalize. ®ate

classified according to the SIC classification -aligit level.

3.3 Control variables

To avoid omitted-variable bias, we add to the nvainable of interest three sets of controls drawtihb
from the literature on relative incidence of diffat internationalization modes and from the vast
literature focusing on trade and on M&As. First, @antrol for some relevant sector characteristics i
the country of origin. Second, we control for a sétcharacteristics of the bilateral relationship
between each couple of countries. Finally, we idelsome sector characteristics that are specific of

each pair of countries.
Country of origin sector-level variables

First, we control for average sector wages (expeess US dollars deflated by using the US consumer
price index, with base year in 2000), obtained fr/iNIDO (Indstat4, 2008 version). Second,
following Helpman et al. (2004) who show that capinhtensity is a useful predictor of the incidemée
exports relative to FDIs, we use data from UNIDQ@aastruct a measure of capital intensity defined a
the ratio between capital and number of employéasgetor level. Third, following again Helpman et
al. (2004) who show that technological intensitydis FDIs relative to exports, we include the numbe
of utility patents granted by the US Patent Offibat have been produced worldwide in each sector,

provided by the national bureau of economic resedNBER)? Finally, as discussed above, we

8 Since the original data on patents are class#imbrding to the US Patent Classification, we comtbithem with other



include the average industry TFP, calculated utisierassumption of constant returns to scale Cobb-

Douglas production function:

R"= h X o -
(K7L

@)

where (omitting indices)Y is the sector value adddd,is the stock of capital at the sector level &nd
is the number of employees in the sector, assumitapital share of 1/3 and a labor share of 2/3.
Total factor productivity at the national sectovdewas calculated from data on investment and
labour from UNIDO (Indstat4, 2008 version), andiresting each sector’'s capital stock with the
inventory method (Bernanke and Gurkaynak’s, 20@2kd$son’s, 2007). In particulan) for each
country we calculated the sector’s share of investrusing flow information for the first five yeané
data available;ii) we used investment shares to divide informatianeach country’s total capital
provided by UNIDO’s World Productivity Database @&s sectors;ii{) we used the estimates of the
country and sector specific initial stock of capiatained as described above as the starting point
apply the inventory method, i.e., adding each yeaalue of real term investment and applying assect

specific rate of depreciation to account for obscéace.
Bilateral country-level variables

The empirical literature has identified a large sktvariables that influence foreign markets entry
modes, though the magnitudes and even the sigtie dgmpact on either trade or FDIs are not always
consistent (see, for example, Blonigen, 2005; @isdnd Head, 2008; Helpman et al., 2008; Herger et
al., 2008; Oldenski, 2010; Slangen and Beugels@§K,0; Wang et al., 2010; Slangen et al., 2011).
Distance directly increases transaction costs Isecafithe transportation costs of shipping products
the cost of acquiring information about other ecuies, and the cost of finding a partner and
contracting at a distance. Similarly, common leggstem, common language, common religion,
common borders and colonial ties are expectedféztabilateral relationships, both through trade an
investment.

Our data on bilateral characteristics (distancenlmer of islands and landlocked countries in a

pair, common language, contiguity and colonial)tee® drawn from the dataset provided bydhetre

information adopting the correspondence scheme degtwthe US Patent Classification and the Internatid?atent
Classification and between the latter and the ISI&®ided by Johnson (2002).



d’etudes prospectives et d’informations internagies (CEPII)® The only exception are the data on

common legal systems that are from Djankov et28102).
Bilateral sector-level variables

We consider two bilateral sector-level variablessti-bilateral trade tariffs with an expected niga
sign, since firms shift to FDIs according to thellw@own “tariff jumping” effect pointed out in the
literature (Brainard, 1997; Carr et al. 2001; Madm and Maskus, 2002; Yeaple, 2003; Helpman et al.,
2004). To make data comparable to other data ustteianalysis, we aggregate HS 6-digit level data
on tariffs from TRAINS to the 4-digit ISIC classifition through simple averages.

Second, building on the results of Chaney (201Whe show that the existing contacts of a firm
can be used to find new ones — we include in oucifspegion a “network index” calculated as the
number of common partners in trade and in M&As athecouple of countries (Francois, 2010). We
expect that a higher number of common partnersxpores (or in M&AS) between two countries
increases trade (or M&AS) specialization betweeos¢hsame countries. Data on the number of

common partners is built from our information oade and FDIs.

3.4 Sample and summary statistics

Matching our different sources, we construct aminal database that associates bilateral trade and
FDIs flows at sector level in a common classificatifor a sample of developed as well as developing
countries. Ideally, the full set of industries shibbe included, with the extent of tradability exfted in
transport costs (Brainard, 1997). In practice, hawedata on transport costs are only available for
industries in which trade exists.

As a consequence, industries including financeuitities were excluded, along with wholesale
and retail trade, because of the non-tradable eatuthese activities. We also excluded agriculané
primary sectors (i.e., mining and oil and gas etioa) due to the lack of data on productivity. &s
result, we focus on manufacturing sectors i.etoseavith an ISIC code between 1511 and 3720.

Since our measures of M&As and sales are availablthe SIC classification, we made a
connection between the manufacturing sectors ifilethtby the SIC code and data classified according

to the ISIC code, both at 4-digit level, using twncordances produced by Statistics Canada, as in

° The CEPII follows the great circle formula and sisatitudes and longitudes of the most importatiei(in terms of
population) to calculate the average of distancefwden city pairs. Data on distances are availagle
http://www.cepii.fr/anglaisgraph/bdd/distances.hive also adopted distances between capitals afieanagive measure
and the results remain unchanged.

10



Brakman et al. (2005f. To take into account that at the 4-digit levebisfaggregation we have a large

number of empty cells, both in exports and in M&Ms& aggregate data available at 3 digits of ISIC
classification. Matching different datasets yieldata on 25 domestic countries and 91 foreign
countries, covering 57 manufacturing industriethat3 digits ISIC level from 1994 to 2004.

As shown by many theoretical and empirical studiegy., Caballero and Engel, 1999),
investment dynamics are lumpy. This is even moue in the case of FDIs and M&As (see, for
instance, Brakman et al., 2005). For these reasdti|mugh our sample covers 11 years, we estimate
our empirical model on data averaged over theeesimple, to smooth time-series variability.

Table 2 presents the descriptive statistics for theables used in the estimations. It shows
substantial variation in all our key variables.

The dependent variablénflex_norm has an average value of 0.051 and a standardtobeviof
0.188, with values ranging from -0.884 to 7.058sife values are associated with couples of
countries presenting higher exports share than Mé&teze in a given sector, while negative values are
for country pairs presenting higher M&As sharesitbaports shares in a given sector.

Considering our explanatory variables, the numtdefirms in the first decile of the world
distribution of firms by total sales is 3 with aghiwithin sample variability (values range fromol55.

The TFP levels (in logs) range from 1.614 to 7.{®%erage value: 5.073) and the sectors presenting
(on average) the highest values are: Refined getnolproducts, Tobacco products, Motor vehicles and
Automobiles. The number of patents, reflecting kaeel of technological development, shows an
average value of 17 and a high variability sincaiiges between 0 and 1,465.

Concerning bilateral characteristics, tariffs shawigh variability, with values ranging between
0 and 58.2 per cent and an average level of 1. ¢q#. The average number of common partners in
trade is 58, with values ranging between 0 and Whéreas the average number of common partners
in FDIs is much lower and the range narrower (betw@ and 30). This difference highlights that the
two “networks” are quite different and the formsrmuch larger than the latter (consistently with th
lower fixed costs assumption, again).

In Table 3 we report simple correlations amongwhgables used in the empirical model. The
correlation between the normalized index and theaber of firms in the first decile of the world
distribution of sales is negative, suggesting baating a larger share of world large firms favoads

relative to trade. Further, TFP levels are podyiw®rrelated with the relative importance of exgor

% The concordances used are available at: http:/\wvawalester.edu/research/economics.
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higher levels of TFP in a given sector determirghér trade compared to M&As flows between two
countries. Higher wages in the domestic countryadse positively associated with the incidence of
exports, while the contrary is true for capitakimity and patents.

Bilateral correlations are suggestive, but theyndbcontrol for potentially confounding factors.

For this reason, in what follows we perform a m@ftned econometric analysis.

4. Methodology

To analyze the underlying motives of the compositd international commerce between trade and
FDls, we design two sets of regression models.

The first set is used to test our hypothesis camsid the full set of information available (67,911
observations), including all zero values. Using tieemalized index and the three sets of controls
defined above, we estimate the following model:

Index_nornf' =a + BNumber_large_ firms + B,Z" + BT, + B, X" +
4)

+ADU, +BDU, + BDU" +¢/.

where (omitting indices)index_normis the measure defined above of the relative emad of trade
relative to FDIs in sectdn and countries andj; Number_large_firmss the number of countrifirms
in the first decile of the world firms distributiasf total sales in sectdr, Z is the set of sector specific
control variables for the exporting country in easéctor (i.e., TFP, wage levels, capital and
technological intensity)T is the set of control variables describing thateilal relationship between
countries (e.g., distance, common language and commeligion); X is the set of control variables
describing the bilateral relationship between coastin a given sector (i.e., tariffs, number ofreoon
partners in trade or FDIs); amlU are three sets of dummies controlling for the detrnecountry, the
foreign country and the sector-specific fixed efifec

In our specification, we test the impact of firzesion foreign market entry modes. However, a
potential reverse causality problem emerges ifehigy mode affects firm size. As a matter of fact,
M&As can lead to an increase in the productivitytioé bidder, and therefore in its production and
sales:' In the same vein, foreign trade could increasditheproductivity, for example if it allows the
exploitation of economies of scale. We address gbiential endogeneity problem instrumenting the

number of large firms in each country and sectdhwivo variables: the number of large firms in a

' We are indebted to an anonymous referee for pwjraiit this issue.
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given sectoh in all countries except countryand the number of large firms in a given coumtiry all
sectors, except for sectior

As a robustness check, in a second set of regrsssiee estimate two Heckman correction
models, to separately account for the cases inhwthiere is no trade and/or no M&As in any sector
between a couple of countries. In this way, wedi@am the selection bias problem into an omitted
variable problem, which can be solved by includarg additional variable, the inverse Mills ratio
between the regressors. The Heckman two-step agprabows us to distinguish the impact of
preferences on the extensive as well as the iMemsargins.

In the first Heckman model, the extensive margiremesented by the probability of any form of
internationalization. Accordingly, we estimate timpact of the independent variables included in
equation (4) on a binary variable which is equabne if trade and/or M&As exist, and zero otherwise
In the second step (intensive margin), we estirtfteesame regression in equation (4), but on a eztluc
sample of 60,298 observations, excluding all casewhich both trade and M&As are zero and
including, among the independent variables, thernse Mills ratio from the first stage.

Since our database includes only a relatively smathber of cases with positive flows of both
trade and FDIs, it is also interesting to assessitfpact of the presence of large firms on the
probability of internationalization through botladie and M&As. Accordingly, in the second Heckman
model, the first step estimates the impact of thelmer of large firms on the probability to enter
foreign markets using both trade and FDIs, andsdw®ond stage focuses on those cases in which both
exports and M&As are present (3,755 observations).

In both Heckman models, identification of the fistage is obtained through the exclusion of the

measures of contiguity and colonial ties from tbeosd step estimates.

5. Results?
5.1 Baseline regression and sample splitsThe first step of our empirical analysis is themation of

the model described in equation (4), where the widgat variable is the index of relative special@at

in trade or FDIs. We estimate this specificatioracsample that includes all the 67,911 cases.

Results in column 1 of Table 4 show that sectorth i higher number of large firms have a

stronger incidence of FDIs relative to trade. Thgative coefficient of the number of firms in thestf

12 All estimates reported in this section includeethisets of dummies controlling for the domesticneu the foreign
country and the sector-specific fixed effects,tesssed in section 4.
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decile of the world distribution by total salesatstically significant at the 99% level, confirrosir
main hypothesis that when the distribution of firmsa given sector-country is shifted towards large
firms, it is more likely that the prevailing intextionalization mode is direct investment rathemtha
trade!? It therefore provides further support to the emitke of Helpman et al. (2004) that larger firms
are more likely to be able to afford the higheetixcosts required to invest abroad. Reassuringlg, i
number of unreported regressions we have verifiati this result is confirmed also using the number
of firms in the first quintile of the world distrittion by total sales as a threshold to define ldirges.**

To analyse whether the relationship of interesaffected by some structural features of the
domestic sectors, we have then split our samplerditg to () the average wage level and) the
average capital intensity.

Columns 2 and 3 report the results obtained spiitthe sample between countries and sectors
with average wages above and below the mediarhéeriarmer sectors, the coefficient of the number
of large firms is negative and statistically sigraht, while in the second it is positive. Our gahe
result of a preference for FDIs over trade whenpifesence of large firms is higher is thereforeeati
by the sectors paying wages above the median. Apfgr large firms in sectors paying high wages try
to find abroad cheaper labor inputs, consistertt @itost-minimization strategy. On the contrargsth
in sectors paying low wages may find it optimalrtternationalize only through trade: this deterrsine
an increase in the positive value of our index ilegutb the positive coefficient of column'3.

Along a similar vein, the preference of large fifasan FDI-driven internationalization is due to
the firms with a capital intensity ratio above tinedian, i.e., by more productive sectors (columns 4
and 5)*° These conclusions are reinforced when we lookaitstgn of the coefficients of the control

variables. Sectors with higher average wages shimwer relative specialization on trade, except for

13 The coefficient of 0.0116 reported in column 1Table 4 implies that an increase of 1 per cenh@értumber of large
firms in a given national sector determines a rédnmf the value of our normalized index of spéz&tion (ndex_norm
by 0.0116 per cent. In turn, starting from a vabfi¢he index of zero (i.e., symmetry between tradd FDIs) and from the
average number of large firms (3), it implies tbat additional large firm determines an increastnévalue of the non-
normalized index of specializatiom{leX of 0.19 per cent.

14 Results are available upon request.

15 Recall that the second term in our index takealaevof zero for country pairs with no bilateral Mé& flows. To control
for this undesired consequence of our index, inuareported regression, available upon request, swe lestimated
equation (4) on the reduced sample that includég oon-zero observations for both trade and FDtwlling for
potential sample selection bias through the inolusof an Heckman correction term (see also sechi@ below).
Reassuringly, we find a negative coefficient far tumber of large firms also in the sub-sample@wafivage sectors.

16 Also in these cases, results (available on reyjaestrobust when we use as a threshold the nuaflfems in the first
quintile of the world distribution.
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sectors with wages and capital intensity above rtteglian. Moreover, firms in capital intensive
industries have a stronger incentive to invest adbro

The fact that sectors with higher average proditgtivave a higher relative incidence of trade
may come as a surprisdowever, it should be noted that the impact iseqgitnall: a 10 per cent
increase in productivity leads to a trade sharg 02 percentage points larger than the correspgndi
M&As share!’ Moreover, in an unreported regression, substigutire continuous measure of TFP
with a set of four dummies for each quartile lewad verify the presence of nonlinear effects of
productivity on our index of specialization. Thesfitve and statistically significant coefficient tife
dummy for sectors in the top quartiles of the witbountry distribution shows that only very high
levels of productivity influence the choice betweeade and FDIs. In other words, only the most
productive sectors tend to favour exports with eesgo foreign investment, while in all the other
groups the opposite is true. Such a finding is icordd by the fact that the number of patents preduc
in a sector show a positive and significant impatthe preference on trade over foreign investment.
As a matter of fact, sectors with a high technalabintensity, that are likely to be the most prctilte,
prefer to produce at home and then export, instééadoducing in foreign countries. This resulbigdy
apparently in contrast with the hypothesis thatascwith a higher presence of more productive and
therefore larger firms are relatively more liketyinvest abroad than to export. Indeed, it is passi
that in some sectors, technological constraintsemaldifficult even for highly productive firms to
reach the size that allows to overcome the fixestscof FDIs, forcing these firms to internationaliz
through trade.

Regarding country-level bilateral characteristiogst of the control variables related to trade and
investment costs (e.g., common language and ra)igioesent a negative and statistically significant
coefficient providing evidence that these fact@golur FDIs with respect to trade. The oppositeus t
as far as the distance variable is concerned, laisdfltes in the face of traditional gravity models
predicting that trade costs increasing with distasbhould promote investment. More recent papers
focusing on FDIs, though, provide a set of explamst pointing in a different direction. In Head and
Ries (2008), for instance, monitoring requires sdkat are increasing in distance between headeoffi

and subsidiary. While Slagen et al. (2011) argu #nm’s length affiliate sales are likely to deeli

7 Starting from a value of the index of zero (isymmetry between trade and FDIs) and from the aeclevel of TFP. In
fact, the coefficient of 0.0595 far-P (log) in column 1 of Table 4 implies that a 10 per dentease in the average level of
sector TFP determines an increase of our dependeiatble (ndex_norm of 0.6 per cent and an increase in the value of
the non-normalized index of specializatidndex of 0.2 per cent.
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with cultural distance, but this is not necessdtiky case with arm’s length exports, which mayaict f
increase with cultural distance.

Concerning sector-level bilateral characteristibg, coefficient of applied tariffs is negative and
statistically significant, providing evidence ofethtariff jumping” effect: higher tariffs providena
incentive to switch from trade to investment abro8lde coefficients associated with the number of
common partners in trade or in FDIs confirm thevahce of the network effects. Apparently, firms in
sectors with a higher number of foreign contacts raore likely to enter an additional market, and
sectors benefit from the contacts of their contdntsther words, if a firnk has a contact in countjy
which itself has a contact in counfrythen firmk is more likely to enter countiy Furthermore, our
results show that the trade and investment contants different networks and have opposite impacts
on the internationalization choices.

In Table 5 we present the findings obtained comsidedifferent samples of countries. First, we
consider the choice between different entry marketles made by firms operating in developed
countries, distinguishing G-10 (Belgium, Canadan€e, Germany, Italy, Japan, Sweden, Switzerland,
United Kingdom and United States) and OECD. In tagpect, we consider G-10 and OECD as origin
countries and, then, consider the group of OECDadis origin and destination countries. Next, we tes
our main hypothesis limiting the sample to the d@y@g countries as destination markets.

Columns 1 and 2 refer to the internationalizatitmategies of firms based in G-10 and OECD
countries, respectively. The preference of largedifor FDIs is higher with respect to the baseline
specification, while the sign and the significanafethe other coefficients remains by and large
unchanged with a few exceptions. The first except®o represented by the wage coefficient, since
developed countries’ firms trading is not negatvaffected by labor costs (actually, higher wages
have a positive impact on trade choices). The skame is due to the fact that trade between most
developed countries and their partners is not inepgady common language and religion.

In column 3 we analyze the determinants of foreiggrket entry modes for the subsample of
OECD countries towards other OECD members. Resigiche sample of origin and destination
countries does not change the overall picturetiaglie costs, both in terms of distance and tarifs,
not significant in explaining the internationalizett choices among developed countries.

Considering the group of developing countries agidations of foreign investment, the overall
results are confirmed. Indeed, the coefficient of wariable of interest, that is the number of éarg

firms, is still negative and significant. In oth&rms, for internationalization toward developing
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countries, large firms still prefer M&As relative trade though with a lower intensity with resptect
the baseline estimation.

Finally, we control for the possibility that M&Adadiws are influenced by the existence of other
types of FDIs. In particular, we assess the sentsitof the results to the presence of greenfield
investments, splitting the sample of destinationntdes according to their ability to attract thype of
investments. In practice, we consider the shatbehumber of greenfield in each destination cquntr
over the world greenfield investment and separh& dountries with a share of world greenfield
investment above the median from those béfbw.

The last two columns of Table 5 report the resigdtshe two groups of countries depending on
whether they show a share of world greenfield itmesit above or below the median. Our baseline
result holds in both cases. More interestinglyultssfor the group of countries attracting a higjlare
of greenfield investment are similar to those feweoping countries. This confirms the observation
that developing countries tend to attract a red#dyilarge number of greenfield investments (UNCTAD,
2010)"

5.2 Robustness checks: Heckman models

In Table 6 we provide some robustness tests ofpoerious results, by estimating the two Heckman
models describer in section 4.

The first step of the first Heckman model consistestimating the probit model where the
dependent variable is the probability of internagiization through trade and/or FBfsResults,
reported in column 1 of Table 6, show that the neindd large firms in a given sector exerts a positi
impact on the extensive margin, i.e. on the prdigbof accessing foreign markets through trade
and/or FDIs. This confirms the key prediction ofesdon modelsa la Melitz (2003), namely the
existence of a productivity ordering of firms aatiog to their participation in international market

In the second step of the Heckman model, we estiraatinstrumental variable regression to
account for the incidence of our key independeniabée on the relative importance on trade on FDIs,
by excluding all cases in which both trade and Hdi@s are zero. We include among the regressors
the Heckman correction term, calculated from thevimus probit regression, to account for the

restriction of the sample.

8 Data on the incidence of greenfield investmemthigained from UNCTAD (http://www.unctad.org).

19We are indebted to an anonymous referee for pjriit this issue.

%Y The estimates are in this case obtained from dansample of 63,176 observations since obsemative dropped when
country or sector dummies perfectly predict thesabs of FDIs.
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Column 2 of Table 6 shows the results. In term®wf main hypothesis, it is confirmed that a
higher number of large firms is associated withighér incidence of FDIs. This implies that our main
results are confirmed also excluding observatiornith Wwoth trade and FDIs flows equal to zero.
Comparing coefficients of our key explanatory vialgain column 1 of Table 4 and in column 2 of
Table 6, it can be inferred that, among internatiized firms, the preference of large firms for E08
lower (-0.0099) than in the overall sample (-0.01This is consistent with the fact that in the@eat
stage we drop the least productive firms. The p@siand statistically significant coefficient ofeth
inverse Mills ratio confirms that the charactedstof sectors featuring positive trade or FDIstbiial
flows are such that they show a higher incidenceanfe?

Results on the extensive margin for the second iaokmodel, reported in column 3 of Table 6,
show that the probability of accessing foreign negskwith both exports and FDIs increases when the
number of large firms is higher. In the second estage analyze the effect of our key explanatory
variables on relative trade specialization focusomgthose 3,755 cases with positive flows of both
exports and FDIs (column 4 of Table 6). In thenetd sample of the most internationalized segtors
the incidence of large firms still augments thefgmence for FDIs over trade. Interestingly, the
exclusion of country pairs with no trade or no M&Ases not cause a sample selection bias, as it is

confirmed by the statistically insignificant coefént of the inverse Mills ratio.

6. Conclusions

The firm choice between exporting at arms’ lengtt #oreign direct investment, traditionally modeled
as a proximity-concentration trade-off (Brainar®®93, 1997), has been enriched in more recent
contributions (Yeaple, 2003; Helpman et al., 200#jenski, 2010) taking into account heterogeneity
in firm productivity. While generating importantsights, these studies have generally focused on
single-country analysis.

In this paper, we study the determinants of thepmsition of international commerce between
exports and FDIs across sectors and countriesjcégkptonsidering the number of large firms in a
sector, instead of the heterogeneity in firm prahity. We test the hypothesis that a higher nundfer
large firms leads to a specialization on foreigrestment using a novel dataset including 25 domesti

countries, 91 foreign countries and 57 manufactunmdustries covering the period 1994-2004. We

21 Since the inverse Mills ratio is an estimated esgor obtained from the probit estimates, we haegl iootstrapped
standard errors with 100 replications, as in Helpreigal. (2008).
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found sound and convincing evidence in favor o$ thypothesis, consistent with the predictions of
Helpman et al. (2004).

In addition, we are able to shed some light onetingirical linkages between internationalization
choices and a rich set of economic variables. ,Riratconfirm the relevance of the well-known “térif
jumping” rationale for FDIs. Second, while mosttbé literature studies the role of the host country
wages in attracting/repelling FDIs, we focus on tble of the domestic country wages showing that
they encourage outbound FDIs, but this is true éoysectors paying lower wages and characterized
by low capital intensity. As far as capital intagsis concerned, our results confirm the findinds o
Helpman et al. (2004) for the US: more capitalisige sectors export less relative to FDIs. Finally
we provide empirical support to the predictionstlug most recent network models (Chaney, 2011)
providing a theory of the distribution of entryanforeign markets without any assumptions on firms’
productivity distribution. Our results show thatpext and investment contacts are substitutes rather
than complements: being part of a trade networkeeses the likelihood of using the same mode of
internationalization when entering into anotheefgn market.

Investigating in more detail the characteristicsseftors that are likely to drive our results, we
discover that the preference of sectors charaedihy a high presence of large firms for an FD\«elni
internationalization is due to a specific groupsettors, namely those with an average level of wage
and a capital intensity ratio above the world medisloreover, our results are robust to different
country groups splits as well as to the exclusibdifferent sets of zero trade and/or FDIs flowsthis
perspective, the treatment of the zeroes throughitckman selection model allows to distinguish the
impact both on the extensive as well as on thengie margin. This suggests to extend the present
analysis to explain the distribution of the numlbexd the geographic location of foreign markets,

putting the emphasis on the extensive margin detend FDIs.
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Table 1 - Variables description and sources
Description and sources of all the variables updtié empirical analysis..

Definition Description and Source
Exports Value of exports from countiiyto countryj in sectoth.
Source UN Comtrade
FDIs Value of mergers and acquisitions from coumtiy countryj in sectorh.

Num. of large firms

Num. of large firms in other countries

Num. of large firms in other sectors

TFP (log)

Wage (log)

Capital intensity

Patents

Distance (log)

Islands

Landlocked

Common legal system

Common language

Common religion

Contiguity

Colonial ties

Tariffs

Common partners in trade

Common partners in FDIs

Share greenfield

Source SDC Platinum

Number of firms in countryin the first decile of the world distribution offin sales in a given sector
Source:Worldscope Database

Number of large firms in a sectby in all countries except for country
Source:Worldscope Database

Number of large firms in a countryin all sectors except for sectar
Source:Worldscope Database

Log of average level of total factor productivitysectoth in countryi.
Source UNIDO (Indstat4, 2008 version)

Log of average wages in sectoin countryi.
Source UNIDO (Indstat4, 2008 version)

Ratio between capital and number of employeesdtosk in countryi.
Source UNIDO (Indstat4, 2008 version)

Number of patents produced in a countayd in a given sectérand granted by the US Patent Office.
Source NBER

Log of average distance between countriasdj calculated through the great circle formula thegsu
latitudes and longitudes of the most importanesifin terms of population).

Source CEPII

http://www.cepii.fr/anglaisgraph/bdd/distances.htm

Number of countries that are islands in the pagafntries andj.
Source CEPII
http://www.cepii.fr/anglaisgraph/bdd/distances.htm

Number of countries that are landlocked in the paaountries and;.
Source CEPII
http://www.cepii.fr/anglaisgraph/bdd/distances.htm

Dummy variable equal to 1 if countrandj share the same legal system.
Source CEPII
http://www.cepii.fr/anglaisgraph/bdd/distances.htm

Dummy variable equal to 1 if countrandj share the same language.
Source CEPII
http://www.cepii.fr/anglaisgraph/bdd/distances.htm

Dummy variable equal to 1 if countrand]j share the same religion.
Source CEPII
http://www.cepii.fr/anglaisgraph/bdd/distances.htm

Dummy variable equal to 1 if countrandj share common borders.
Source CEPII
http://www.cepii.fr/anglaisgraph/bdd/distances.htm

Dummy variable equal to 1 if countirandj have ever been in colonial relationship.
Source CEPII
http://www.cepii.fr/anglaisgraph/bdd/distances.htm

Tariffs applied from countryto countryi in sectorh.
Source TRAINS

Number of partners in trade common to countigdj in sectorh.
Source UN Comtrade

Number of partners in FDIs common to couritaydj in sectorh.
Source SDC Platinum

Number of greenfield investment realized in a gidestination countrj relative to total number of
greenfield investment in the world.
Source UNCTAD
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Table 2 — Summary statistics

Variable Mean Median Standard deviation Min Max
Index_Norn 0.051 0.00¢ 0.18¢ -0.88¢ 7.05¢
Num. of large firms 3 1 3 1 55
Num. of large firms in other countries 44 38 32 1 167
Num. oflarge firms in other secto 120 25 232 0 762
TFP (log) 5.073 5.174 0.705 1.614 7.785
Wage (log) 10.054 10.294 1.230 6.279 12.559
Capital intensity 1.681 1.664 0.178 1.309 2.468
Patents 17 0 89 0 1,465
Distance (log) 8.826 9.052 0.742 5.371 9.892
Islands 0.417 0 0.570 0 2
Landlocked 0.164 0 0.383 0 2
Common legal system 0.277 0 0.447 0 1
Common language 0.108 0 0.310 0 1
Common religion 0.197 0.040 0.291 0 0.988
Contiguity 0.021 0 0.143 0 1
Colonial ties 0.039 0 0.194 0 1
Tariffs 11.734 9.295 10.770 0 58.235
Common partners in trade 58 58 37 0 117
Common partners in FDIs 0 0 1 0 30
Share greenfield 1.124 0.464 2.376 0.000 17.608

Notes Variables description and sources are provided@iahle 1. Summary statistics are computed afteludiy observations in the'and the 99

percentile of the distribution of the dependent ialdle. Summary statistics are calculated on 67,3fdservations for
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Table 4 — Baseline regression and sample splits

Variables description and sources are providedahlél 1. The dependent variableliglex_Norm All columns report two-stage least-
sguares estimates, instrumentMgm. of large firmglog) throughNum. of large firms in other countriemd Num. of large firms in other
sectors.Column 1 reports estimates on the whole sampleur@ud 2 and 3 report estimates on the subsamplesctirs with wages above
and below the median level, respectively. Columrand 5 report estimates on the subsamples of segitr capital intensity above and
below the median level, respectively. Coefficienftshe following variables are multiplied by 1,00®atents Common partners in tradend
Common partners in FDISAIl estimates include unreported domestic courfoyeign country and sector-specific fixed effe@¢andard
errors, robust to heterosckedasticity, are repdrtgmrenthesis. ***, ** and * indicate statisticaignificance at the 1%, 5% and 10% level,
respectively.

@ @ ® 4 ©)

Wages Capital intensity
All sample Above the median Below the median Abtheemedian Below the median
Num. of large firms (log) -0.0116" -0.02137 0.0032 -0.0472” 0.0147"
(0.0025) (0.0047) (0.0019) (0.0054) (0.0031)
TFP (log) 0.0595™" 0.0637" 0.0464" 0.017¢" 0.1085"
(0.0038) (0.0050) (0.0039) (0.0031) (0.0078)
Wage (log) -0.0067 0.008¢" -0.0180" 0.0163" -0.0184"
(0.0036) (0.0036) (0.0054) (0.0031) (0.0060)
Capital intensity -0.117¢" -0.2130" -0.0625" -0.0648" -0.4292"
(0.0062) (0.0121) (0.0066) (0.0068) (0.0245)
Patents 0.0159" 0.0274" -0.0058 0.1448" 0.0039
(0.0032) (0.0056) (0.0032) (0.0265) (0.0035)
Distance 0.0076" 0.0089" 0.0052" 0.0011 0.0136
(0.0013) (0.0019) (0.0015) (0.0012) (0.0021)
Islands 0.0290 0.0259 0.0287 -0.0047 0.0579
(0.0181) (0.0304) (0.0137) (0.0202) (0.0172)
Landlocked 0.0250 0.0527 -0.0134 -0.0027 0.0515
(0.0147) (0.0249) (0.0116) (0.0206) (0.0333)
Common legal system 0.0011 -0.0023 0.0054 -0.0044 0.0053
(0.0021) (0.0029) (0.0028) (0.0021) (0.0035)
Common language -0.0109” -0.0100° -0.0106" -0.0065" -0.013%"
(0.0031) (0.0046) (0.0039) (0.0032) (0.0050)
Common religion same -0.0195" -0.0175' -0.0167 0.0055 -0.0369
(0.0060) (0.0085) (0.0073) (0.0055) (0.0099)
Contiguity -0.0074 -0.0065 -0.0081 0.0015 -0.0154
(0.0046) (0.0080) (0.0053) (0.0051) (0.0076)
Colonial ties 0.0008 -0.0050 0.0056 0.0017 -0.0003
(0.0033) (0.0053) (0.0037) (0.0046) (0.0049)
Tariffs -0.0765" -0.0607" -0.0571" -0.0387" -0.1274"
(0.0135) (0.0172) (0.0193) (0.0120) (0.0278)
Common partners in trade 0.9306" 0.9697" 0.6643" 0.5001" 1.2635"
(0.0662) (0.1005) (0.0772) (0.0585) (0.1144)
Common partners in FDIs -2.5984" -2.40038" -3.2399" -2.3795" -2.9619"
(0.4165) (0.6183) (0.4732) (0.6650) (0.5665)
Observations 67,911 35,528 32,383 32,473 35,438
Adjusted R 0.141 0.174 0.247 0.113 0.185
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Table 5 — Groups of countries

Variables description and sources are providedahlél 1. The dependent variableliglex_Norm All columns report two-stage least-
sguares estimates, instrumentMgm. of large firmglog) throughNum. of large firms in other countriemd Num. of large firms in other
sectors.Column 1 reports estimates on the subsample ofnodguntries belonging to the group of G-10 cowstriColumn 2 reports
estimates on the subsamples of origin countriesnigélg to the group of OECD countries. Column 3orepestimates on the subsample of
origin and destination countries belonging to theug of OECD countries. Column 4 reports estimateghe subsample of destination
countries belonging to the group of developing d¢oes. Columns 5 and 6 report estimates on theasnples of destination countries
belonging to the group of countries with the shafrgreenfield investment above and below the mettigel, respectively. Coefficients of
the following variables are multiplied by 1,00@atents Common partners in tradend Common partners in FDIAIl estimates include
unreported domestic country, foreign country andasespecific fixed effects. Standard errors, raliasheterosckedasticity, are reported in
parenthesis. *** ** and * indicate statistical sifjcance at the 1%, 5% and 10% level, respectively

@ @ (©) 4) (©) (6)

Share of greenfield investment

OECD )
G-10 (origin) OECD. (origin and Deve_lop!ng Abovg the BEIOW the
(destination) . (destination) median median
destination)
Num. of large firms (log) -0.04117 -0.0223 -0.0136 -0.0100" -0.01477 -0.008T
(0.0033) (0.0028) (0.0041) (0.0036) (0.0034) (08)03
TFP (log) 0.0839" 0.0774" 0.0529" 0.0703" 0.0516" 0.0706"
(0.0078) (0.0051) (0.0095) (0.0059) (0.0047) (0306
Wage (log) 0.0641" 0.0439" 0.0379" -0.0038 -0.0051 -0.0099
(0.0060) (0.0040) (0.0064) (0.0054) (0.0042) (09)05
Capital intensity -0.1533" -0.0851" -0.0984" -0.1077" -0.1363" -0.1271"
(0.0123) (0.0086) (0.0144) (0.0091) (0.0087) (03)10
Patents 0.0144" 0.0115" 0.0049 0.0103 0.0242" 0.0055
(0.0050) (0.0033) (0.0055) (0.0041) (0.0044) (0104
Distance 0.003¢" 0.0060" 0.0026 0.0095 0.0071" 0.0082"
(0.0015) (0.0014) (0.0028) (0.0023) (0.0016) (002
Islands -0.0031 0.0019 0.0054 -0.0348 -0.0013 -0.051T
(0.0135) (0.0099) (0.0114) (0.0107) (0.0093) (08)10
Landlocked -0.0076 -0.0021 -0.1231 0.0241 0.1889 0.0169"
(0.0172) (0.0112) (0.0303) (0.0147) (0.0177) (04)08
Common legal system -0.0049 -0.0030 -0.0095 0.0044 0.0012 0.0004
(0.0029) (0.0021) (0.0040) (0.0034) (0.0027) (03)03
Common language 0.0001 -0.0023 0.0097 -0.0189 -0.0124" -0.0091"
(0.0039) (0.0030) (0.0064) (0.0056) (0.0043) (08)04
Common religion same -0.0055 -0.0052 0.0084 -0.0179 -0.0151 -0.0259"
(0.0076) (0.0049) (0.0090) (0.0072) (0.0087) (0708
Contiguity -0.0014 -0.0011 -0.0038 -0.0178 -0.0055 -0.0125
(0.0083) (0.0050) (0.0062) (0.0077) (0.0060) (0mos
Colonial ties -0.0008 0.0011 0.0010 0.0015 -0.0017 0.0087
(0.0045) (0.0035) (0.0073) (0.0050) (0.0042) (0105
Tariffs -0.0866" -0.0768" 0.0158 -0.1171 -0.0561" -0.0823"
(0.0180) (0.0126) (0.0374) (0.0184) (0.0161) (0m21
Common partners in trade 0.3878" 0.3956" 0.2700° 0.4823" 1.3605" 0.6903"
(0.0712) (0.0553) (0.1321) (0.0835) (0.1018) (0491
Common partners in FDIs -3.1769" -3.2812" -1.8330" -13.8987" -1.9026™ -2.7921
(0.4733) (0.4215) (0.5142) (4.4635) (0.4464) (1804
Observations 23,430 41,631 10,453 37,843 34,687 0683,
Adjusted R 0.175 0.173 0.175 0.143 0.162 0.131
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Table 6 — Heckman models

Variables description and sources are providedablél'1. Column 1 reports estimates of the firsbjprmodel. The dependent variable in
Column 1 takes the value of one if sedi@f countryi exports and/omvests in country, and the value of zero if both exports and FDés ar
zero for a sectdn of countryi. Column 2 reports two-stage least-squares estinmtehe subsample including all cases in whicktoséoof
countryi exports and/or invests in countryinstrumentingNum. of large firmglog) throughNum. of large firms in other countriesd
Num. of large firms in other sectoSolumn 3 reports estimates of the second probitehd’he dependent variable in Column 3 takes the
value of one if sectoh of countryi exports andnvests in country, and the value of zero otherwise. Column 4 repovtsstage least-
squares estimates on the subsample including selsca which sectdr of countryi exports and invests in countryinstrumentingNum. of
large firms (log)throughNum. of large firms in other countriesd Num. of large firms in other sector€oefficients of the following
variables are multiplied by 1,00@atents, Common partners in traé@d Common partners in FDIfll estimates include domestic
country, foreign country and sector-specific fixefflects (not reported). In columns 1 and 3 standardrs, reported in parenthesis, are
clustered by country pairs. In columns 2 and 4dseath errors, reported in parenthesis, are bootstdhpiith 100 replications. ***, ** and *
indicate statistical significance at the 1%, 5% &@eb level, respectively.

@ @] ® @

Heckman model 1 Heckman model 2
Probit Two-stage least- Probit Two-stage least-
squares squares
Number of large firms (log) 0.2401" -0.0099” 0.1917" -0.0202"
(0.0397) (0.0027) (0.0284) (0.0052)
TFP (log) 0.1390" 0.0717" -0.0396 0.0417
(0.0387) (0.0045) (0.0584) (0.0104)
Wage (log) 0.0941" -0.0129" 0.1091 0.022%
(0.0415) (0.0042) (0.0612) (0.0095)
Capital intensity -0.8710" -0.1263" -0.0583 -0.1116
(0.1137) (0.0069) (0.1595) (0.0278)
Patents 0.5265 0.0161 -0.0598 0.0023
(0.3834) (0.0030) (0.0923) (0.0088)
Distance -0.8398" 0.0101" -0.4544" -0.0013
(0.0607) (0.0015) (0.0424) (0.0039)
Islands 0.0299 -0.0010 -0.4889 0.0052
(0.2979) (0.0100) (0.3021) (0.0171)
Landlocked -1.0099" 0.0938" -1.1798" 0.0023
(0.1953) (0.0116) (0.4409) (0.0308)
Common legal system 0.0479 0.0021 -0.0099 0.0027
(0.0656) (0.0026) (0.0891) (0.0057)
Common language 0.6494”" -0.0145" 0.4201" -0.0022
(0.1002) (0.0038) (0.1194) (0.0076)
Common religion same 0.2061" -0.0261" 0.4915 0.0266
(0.0976) (0.0078) (0.2626) (0.0298)
Contiguity -0.5860" 0.1741
(0.2070) (0.1318)
Colonial ties 0.6572" 0.2052
(0.2688) (0.1163)
Tariffs -0.4899" -0.0918" 0.5827" -0.0062
(0.1837) (0.0131) (0.2720) (0.0368)
Common partners in trade 16.4026" 1.0254" 11.8321" -0.1651
(1.4297) (0.0741) (1.4636) (0.2006)
Common partners in FDIs 159.8385 -2.3915" 136.1897" -1.6001"
(66.7379) (0.3898) (12.9980) (0.5601)
Mills ratio 0.0517" -0.0051
(0.0123) (0.0103)
Observations 63,176 60,298 48,167 3,755
Adjusted R 0.164 0.259
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