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Abstract

In this paper we investigate how the different eleteristics of European multinational
firms affect their decision to locate in differdateign markets. Considering the existence
of n geographically separated markets with differemitaittes, in terms of entry or fixed
costs, variable production costs and the markeiiat, our theoretical model shows that
both firm and country characteristics determineltiwation of multinational firms. The
model reveals that given the characteristics of dbentries, the decision to enter a
specific country in order to serve all markets glibpowill depend on all the sources of a
firm’s heterogeneity. In the empirical analysis, ei@wn on a dataset comprised of
harmonized and detailed firm-level data across pema countries for 2008 (EFIGE
dataset). The results obtained confirm that firm&rnational location decision reflects
the underlying dissimilarities of European multinatl firms, including the specific
industry in which they operate. More specificalbyr estimations show that among
European firms investing in non-European countr@gdy the most productive firms
invest in Latin America and those that decide tieeNorth America are more productive
than firms that locate in China and India. Howeweg, find that this ranking may vary
across industries, depending not only on TFP, lsat@n the years of establishment and

the firms’ human and R&D intensity.
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1. Introduction

One striking feature of the world economy in recdetades has been the drastic
reduction in transportation and communication goastsch has laid the foundation for a
marked expansion of international production ardidrby transnational corporations.
According to 2013 data from UNCTAD, about a thifdatal world exports are accounted
for by the sales of multinational firms (MNES) tleatgage in foreign direct investment
(FDI). This massive growth of FDI has also altetfellocation strategies of multinational
firms in their attempt to achieve greater markeg¢siand lower costs, with a substantial
increase in the weight of developing and transigennomies in attracting global FDI
inflows.! In this context, understanding how multinationaht with different attributes
select where to locate their affiliates becomegrefit relevance. This is precisely the

focus of this paper.

The location of foreign affiliates and the effeofsthe offshoring of firms has been a
central topic in the economic policy debate, pattidy in Western Europe and the USA,
where countries are increasingly concerned abatptissible disappearance of their
industry (and consequently about the decreasdgingmployment rates). For Baldwin
(2006), one of the implications of this new paradlig globalization is that “international
competition — which used to be primarily betweemm$ and sectors in different
nations — now occurs between individual workerdgrering similar tasks in different

nations”.

Not surprisingly the issue of FDI location has adted a great deal of attention in the
recent literature, shifting the emphasis from cdeatand industries to firms. Two main
guestions have been addressed in this field. Oarteéhand, most of the existing studies
have focused their attention on the determinantsw@stments abroad (and particularly
on the role played by the host country charactesithat may attract FDI and MNES), in
order to identify whether foreign investments arerendriven by market size and
agglomeration effects than by cost consideratisas,(for instance, the works of Crozet
et al., 2004; Head and Mayer, 2004; Baltagi e8I07; Basile et al., 2008; Mayer et al.,
2010; Marti et al., 2015). On the other hand, ambgbly encouraged by the growing

! See Marti et al. (2015).



availability of micro-data and a better knowleddeh® characteristics of multinational

firms, some recent works have analyzed the linkaéen the differences between firms
conducting foreign investment projects and thetenmationalization strategies and
location choice (see, among others, Helpman e2@04; Grossman et al., 2006; Aw and
Lee, 2008; Yeaple, 2009; Chen and Moore, 2010).

In this paper, we seek to contribute to this lasteand of the literature by investigating
how firms’ characteristics are likely to affect tloeation decision of European MNEs.
In a first stage, like the large body of literature this field, we focus on firms’
productivity as the discriminatory feature of thieication choice. In a second stage, we
try to go a step further by looking into the bldak of firms’ characteristics. Specifically,
we study the relevance of other sources of thebgdaeity of the firms, including size,
capital labour ratio, years of establishment, R&Choman capital intensity, as well as
the industry to which they belong. For the emplrignalysis, we estimate a set of
multinomial logit models based on the EU-EFIGE/RyeleUniCredit dataset (hereinafter
the EFIGE dataset). This database contains homagegoantitative and qualitative
information about European manufacturing firms vdieign (or international) activities

for seven European countries and for the period 20092

The new models of firms’ heterogeneity have attewpd improve our understanding of
the internationalization strategy and location choof MNEs. The role of firm
heterogeneity as a key factor in firms’ internaéilration decision was initially
introduced by Helpman et al. (2004). Indeed, mudh@e recent theoretical research that
analyzes the links between firms’ heterogeneity @it internationalization strategies
can be considered an extension of this seminalrp&mdlowing Melitz (2003) and
Bernard et al. (2003), these authors stressedntpertance of firms’ productivity to
explain the mode of entry to a foreign market (etgpwersus FDI). In their work,
Helpman et al. (2004) employ US MNE data and finadt tthe most productive firms
engage in horizontal FDI, while the least produgtivms export to foreign countriés.

Using a version of this model, Yeaple (2009) showeat host country characteristics

2 See Altomonte and Aquilante (2012) for more infation.

3 The conclusions of the theoretical model proposgdHelpman et al. (2004) have also been tested
empirically in other works for different countrieEhis is, for instance, the case of Girma et 800 for
Irish firms, Girma et al. (2005) for UK multinatiahfirms, Head and Ries (2003) and Tomiura (2007) f
Japanese multinationals.



affect the scope and nature of multinational amtivBpecifically, he found that as
countries become more attractive for US multinalenthey attract progressively less
productive firms. Similarly, Chen and Moore (20liyestigated how the different
attributes of firms may lead to diverse effectro$t country characteristics in terms of
attracting FDI. For these authors, the decisiotoasow to enter a foreign market via

export or via FDI will depend on both firm and hostuntry features.

In the studies mentioned above, the combinatiosunik costs and differences in the
underlying characteristics of firms explains thep@nse of heterogeneous firms to the
traditional trade-off between more proximity andrsa@oncentration. Therefore, they
assume that firms’ decisions depend mainly on aketaeeking motivation (exports
versus horizontal FDH More recently, however, as an extension of thepterimodels
by Yeaple (2003) and Ekholm et al. (2007), Grossetaal. (2006) have examined the
links between firms’ heterogeneity and the diffeiategration strategies of multinational
firms, including vertical and export-platform FBISimilarly, Aw and Lee (2008)
analyzed how firm heterogeneity affects both then’8 location choice and the
production destination of Taiwanese firms, considerexports, horizontal FDI, and

export-platform FDI strategi€s.

Based on the works mentioned above, we build argem®nopolistic competition model
that takes into account the diverse asymmetrieszdsgt country sizes, transport and
variable production costs or entry fixed costs, agre the affiliate activities are not
restricted to attending to the host country marRetticularly, following Baltagi et al.
(2007) and Blonigen et al. (2007), we include thiedt country effects as a determinant
of the firms’ strategy decisiorisThe model shows that given the characteristichef
countries, the decision to enter a specific coumtrgrder to serve all markets globally
will rely on all sources of the firm’s heterogeneithe empirical results obtained confirm

4 To focus on horizontal FDI (and excluding the ploiisy of export platform and vertical FDI), Yeapl
(2009) assumed that transport costs are relathigly compared to wage differences between countries
5> They show how, among the many organizational fawaslable, the integration strategy selected tmgsi
depends on the industry characteristics and themaljcomposition of the consumer market.

6 Specifically, they provide firm-level empirical idence to show that Taiwanese firms investing ithbo
the USA and China are the most productive firms,ahgo that firms investing only in the USA are mor
productive than those investing only in China.

7 Mayer et al. (2010) also included market accegheir work. However, they considered that the dixe
investment costs are homogenous across locati@hfoansed their study at the macroeconomic level.
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that firms’ location choice reflects the underlyidigsimilarities of multinational firms,

including the specific industry in which they optera

The rest of the paper is organized as follows. dnd section presents the data and a set
of key stylized facts. Section 3 develops a thewakinodel for firms' production location
choices. Section 4 describes the econometric metbggl Section 5 presents the

estimation results, and the final section concludes

2. Data and Stylized Facts

This paper uses firm-level data from six developeadopean countries (Austria, France,
Germany, ltaly, Spain, and United Kingdofll firms considered are exporters and
some of them have affiliates outside Europe; smadif, we focus on manufacturing

European firms that have affiliates in one of thigsee markets: North America, China
and India, and Latin America.

Table 1. Geographical distribution of European firm invastts in North America, China and India and
Latin America (percent)

Area of destination  North America China and India Latin America
Total 25.93 64.44 9.63
Country of origin

Germany 31.43 25.29 30.77
France 8.57 11.49 0.00
Italy 17.14 22.99 23.08
Spain 14.29 13.79 38.46

UK 28.57 25.29 7.69
Austria 0.00 1.15 0.00

Source: Authors’ calculations based on EFIGE datase

Table 1 shows the relative weight of each of thibsee areas in terms of number of
affiliates, distinguishing among the six differelndme countries considered in our
sample. According to these figures, contrary togkport behavior of European firms
(where North America appears as the most impontem-European export market

destination), for European MNEs, the most frequprdduction locations outside

8 For a more homogeneous analysis, we have condideitg those six countries (included in the EFIGE
dataset) that were classified by the World Bankigk-income countries during the period of studyofitf
Bank, 2013).

% These three big areas are the main destinationsreEuropean FDI by European MNES, representing
the 81 per cent of total non-European investmefisastat database, 2015).
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European countries are China and India, followedlbosth Americat® This might reflect
the fact that, through FDI, European firms try t@@ome sizeable trade barriers and to
benefit from lower production costs. Moreover, loakat the relative weight that the
different home countries have in these three be&qagrwe observed, on the one hand,
similar behavior for North America and for Chinadandia, with Germany and UK as
their main investors. However, on the other hahe greater weight of Spanish MNEs in
Latin America suggests the existence of certaitohal and cultural ties that leads to
lower sunk costs. Overall, this descriptive evideig consistent with diversity in the
motivation underlying the decision on foreign intneg and thereby in the location choice

of the foreign affiliates of European MNEs.

Figure 1. Share of European firms by number of FDI desitmet
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Source: Authors’ calculations based on the EFIGE .

Another remarkable fact about the European firmesting in these markets refers to the
number of destinations. As we can see in Figurihd share of European MNEs that
invests in North America, China and India and L&tinerica decreases dramatically with
the number of host country destinatidh®ased on this fact and given that our interest
is to identify how the firm characteristics areated with a particular location choice, our
empirical analysis focuses on those European MN&sivest only in one of these three
locations. By doing so, we try to identify more @sely what type of firms invest in the

different locations.

10 According to the EFIGE dataset, more than 52 petroétotal EU exports (excluding intra-EU trade)
were sent to North America, while China and In@ipresented only 31 percent during the sample period
These percentages are very similar to those olutdiien the Eurostat dataset, when excluding intra-
European trade.

11 Similar behavior was found by Eaton et al. (20@4)exporter firms in the case of French firms, &yd
Bernard et al. (2007) for US exporters. Accordinghtese authors, the share of exporting firms dea®
dramatically as the number of foreign destinatimeseases.
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But while European MNEs investing outside Europ®dtéo locate mainly in a single
destination their affiliates seem to serve marlgtsbally, following complex and
diversified geographical strategies. As can beeapated in Figure 22 the vast majority
of European firms investing in China and India expleeir production either partially or
totally back to Europe, followed by exports to thiountries. Conversely, most European
firms locating in North America and Latin Americallstheir production to the local
market!® This fact reinforces the previously mentioned idleat the European firms
investing in different markets pursue differenatgies. Most of the European firms that
invest in China and India probably try to benefinh the lower production costs of these
countries in order to serve mainly the Europeanemash North American markets, while
those firms that invest in Latin America and NoAmerica probably adopt a more

market-seeking strated.

Figure 2.Where do European MNEs’ affiliates sell their pwotion?
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Source: Authors’ calculations based on the EFIGE .

Next, we focus on the dissimilarities across fithe follow different internationalization

strategies and location decisions. For this purpose first compare the total factor
productivity (TFP) distributions of the firms codsred in our sample (through Kernel
density estimation). More specifically, in Figurea3we depict the probability density

12 Each affiliate can sell the foreign productiorthicee different destinations, local market, homéhad
country; or a combination of them.

13The greater importance of exports to third coestin Latin America (with respect to exports toltoene
country) probably responds to the foreign affilsatecated in Mexico with an important export adtivi
toward the USA. World Investment Report, UNCTAD @2), United Nations, New York.

14 Tables A.1 and A.2 in the Appendix show the défazes in the production costs and market potential
across regions.



functions of TFP for export and FDI firms, wheréagure 3.b refers to the productivity
distributions for FDI firms investing in North Amea, China and India, and Latin

America.

Fig. 3.a Density of TFP for export and FDI firms  Fig. 3.b. Density of TFP for FDI firms, by
location

15

— North America
— China and India
— Latin America
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Density
Density

; . .
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Source: Authors’ calculations based on the EFIGES#H.
According to Figure 3.a., an FDI firm picked atdam is likely to be more productive
(with a higher TFP) than a randomly drawn expoiiten. From Figure 3.b. we can see
further that, on average, firms investing in Charad India are the least productive,
medium productive firms invest in North Americadahe most productive firms engage
in FDI in Latin American countries. Both figuresggest that MNEs with different

productivity levels choose different locations.

Finally, in Table 2, we show other characterist€ghe European firms that may be
relevant in their internationalization strategy dondation decision. Particularly, apart
from the TFP average, we also present the sizegap#al labour ratio (K/L), human
capital proxied by the number of white collar waskk¢WC) and R&D activities of the
manufacturing firms$? Figures in this table indicate, on the one hainstwo columns),
that European firms that invest overseas, besideglthe most productive, also have a
higher K/L, human capital and R&D intensity thawgk that only export. On the other
hand (last three columns), it shows that the firnaesting in North America are the most
K/L, human capital and R&D intensive, while the &pean MNEs that locate in Latin
America display the highest TFP and are the largess

Table 2 European manufacturing firms: averages by inteynalization strategy and investment
location, 2007-2009.

15 See Table A.3. in the Appendix for a descriptibithe variables.
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Firm Home Country FDI North China and Latin
Characteristics (exporter) America India America
TFP -0.10 0.11 0.25 0.05 0.33
(0.46) (0.55) (0.54) (0.52) (0.46)
Size 67.50 187.97 218.37 164.30 237.40
(100.17) (178.74) (199.30) (166.51) (208.64)
K/L 4.80 5.03 5.11 5.05 5.06
(0.85) (0.82) (0.90) (0.86) (0.87)
wcC 14.01 93.99 76.79 50.36 61.80
(41.57) (457.52) (126.03) (89.26) (116.91)
R&D!? 3.99 23.16 19.71 8.54 9.27
(37.03) (171.07) (37.83) (15.25) (8.87)

Source: Authors’ calculations based on the EFIGRS. Standard deviations are in parentheses.

The preceding facts reveal that manufacturing Eemapfirms that carry out export
activities or international investments outsidedp@ adopt complex internationalization
strategies and differ both in terms of target miker their products, as well as in terms
of their own characteristics. In general, as thscdptive evidence shows, European
multinational firms focus on few destinations (mwiron just one) and diverge

substantially depending on the chosen location.
3. The Underlying Model

Our model assumes CES preferences and monopolstiapetition, and more
specifically is based on Helpman et al. (2004) &tehd and Mayer (2004). It is
presupposed that firms produce only one varietg dffferentiated good and that they
compete in a monopolistically competitive envirommnelhe representative consumer
allocate their expenditure across different vaegetof a representative industry in
accordance with a CES subutility function, withstieity of substitution across goods
equal tar >1. By maximizing this subutility function subjectcountryj total expenditure
in a representative industry, we obtain the demand curve in countfgr each variety

produced in the representative industry of country

q;; = ST
ij Efcvzl mkp]%;a n

whereqij is the quantity demanded in countryf the representative variety produced by
a firm in the representative industry in courit,ryol.j is the delivery price of a variety

produced in and sold irj, my is the number of varieties produced in couptgndN is

the number of countries considered.



Each firm producing a variety of the differentiagabd is endowed with a productivity
(output per unit laborp, draw from a common distributiof(6). Given that in this
framework firms are atomistic, each firm treats éheesticity of substitutiong, as its own
price elasticity of demand, and the delivery pset¢ by a representative firm producing

in countryi and selling inj is,

where% is the marginal cost of a firm producing in coyntto serve country, which

depends on three factors: 1) the firm’s produgtivél, which is idiosyncratic for each
firm and is a “catch-all” that includes all sourasheterogeneity among firms, that is,
0 = 6(x), wherex includes all the firm characteristics related t® hieterogeneity in
terms of revenue relative to factor inpifts2) the composite input cost required to
produce the representative variety in countryi; and 3) the transport costs to serve
countryj from a firm located in country 7;;,wherez;; is the iceberg transport cost factor,

with 7;; > 1 for all i # j, andr; = 1 for alli =j].

Under these assumptions, the gross profit earneghah destination marketby a

representative firm producing in countrig:

1(Tyw, 1_“Ej
= - 1
w35 ()

whereP; = Y-, my o

Finally, if setting up a production plant in countrmeans the firm must incur in a fixed
costfi, the aggregate net profits earned by a firm produm countryi and selling to all

potential countries(j = 1,...,N), 77, are given by:

16 As stated by Melitz and Redding (2014), in thisetyf models, productivity “is a catch-all thatlimbes
all sources of heterogeneity in revenue relativdator inputs across firms, including differendas
technical efficiency, management practice, firmamigation, and product quality” p.8.
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N 1 Mp;
niZEjzlnij_fi:_fi‘}‘ EWQU (2)

whereMP; = ZNZI%JUEHS the market potential of country’

In the above expression, we can see that this moelels sharp predictions about the
relationship between the profits obtained by a finet decides to establish an affiliate in
a particular country and the firm and country chtastics. Firsty; is increasing with
6. Although much of the theoretical analysis congdes on heterogeneity in
productivity, 8 here includes all sources of heterogeneity in maeerelative to factor
inputs across firmsy. Secondly,; also increases with market potentdlP; and
decreases with the variable production costs, &edctow;, and with the fixed
investment costg,. That is, it depends on destination country charatics. However,
while the fixed costs of entry into a foreign markave a direct impact on the firm's
profits, the productivity or efficiency of the fignthat choose to invest in each market
depend on the trade-off between the market potearichthe variable cost of production

in that market.

So, the firm’s decision about whether to enter raeirknstead of markgt with i,j € N,
a set of finite and mutually exclusive locatioredigs on the probability that; > m; (for

all j#1i). That s,

( L

MPi MP]'
W?_l B WJ’-’_1 J

Pr(m; > m;) = Pr! o > 3)

forallj #i € N.

Then, given the country characteristics, the alsyeation suggests that the probability
of entering a given marketis an increasing function of all sources of heterwty of
the firm that raise the revenue from potentiallpying the different markets frofin

relative to the costs involved in producing in tb@aintry.

7 The “Krugman market potential” in words of Heawlaviayer (2004).
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4. Estimation Methodology

To analyze the underlying location decision problempirically, we estimate a
multinomial logit model (MNL). This methodology prioles an adequate framework in
which to analyze firm location decisions when aafethoices are considered and the
choice among alternatives is modeled as a functidhe characteristics of firms (rather
than the characteristics of the alternatives).Gxtest with the random profit
maximization framework (McFadden, 1974), the MNIswases that each investor that
faces a finite set of mutually exclusive locatioNsselects the locationthat yields the
highest profit (i.e.;r; > m; for all j # i). The expected profit of a firm that investsiin
consists of two components, the deterministic pelntch depends on a location-specific
parametera, and on a set of observed firm characteristict dietermine the firm’s
efficiency, x, and the unobservable part, which is captured $tpehastic terms. That

is,

ﬂi:ai+ﬁix+€

Given thatgis unknown, the final choice is predicted in terafsprobability and we
should impose a probability density function @nn particular, if we assume that the
error term is independently and identically disitdd (iid) with type | extreme value

distribution!® the probability of a firm choosing countirjo locate an affiliate is,

exp|a; + B,x]
P i = 3
r Yh_iexplay + B, x| 3)

WherePTl- = Pr(T[l' > T[])

SinceY, Pr, =1, the N sets of parametersy( f) are not unique. So, to identify the

parametersr and 3, we need to fix the coefficients for one altermatiin this case

18 The iid assumption on the error term imposes tlupgrty of independence of irrelevant alternatives
(HA).
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location 1, the home country destination, to zénat(is,a1 = 0 andg = 0)2° In fitting

such a model, the estimated MNL model becomes,

exp [a; + B;x]
Pr; = 1 - y
1+ exp [al + ﬁlx]

(4)

where, according to Eq. 2, the coefficieﬁ;ts: (,BL. — ,81) now represent the effect of the
x covariate factors (firm characteristics) on thelability of choosing thé" alternative
rather than the first alternative (to serve thebglanarket by exporting). Additionally,
the constant terrm; = (a; — ay) depicts the country-wide characteristics that are
invariant across firms. According to Aw and Lee (8)) this coefficient could be
interpreted as the fixed investment costs for dakign investment strategy, capturing

both physical costs and informational barriers Hratspecific to each location.
5. Empirical Results

To estimate the MNL model outlined above, we stayt using different firms’
characteristics separately as a discriminatoryabéei of firm heterogeneity. These
estimations provide an initial valuation of botle tfole played by the fixed cost that a
firm must incur to enter a specific market and ithportance of firms’ attributes in the
probability of choosing a given foreign locatiostiead of producing only at home. Next,
and in line with previous empirical works, we esitman extended MNL model including
the TFP together with other firm-specific charaistess that can affect the efficiency of
a firm that invests in a foreign market, and therefthe decision to enter a particular

market?°

By adding these new variables, we can disentahgldéiriks between the various aspects
of firms’ advantages, such as superior technolgggater skills endowment or higher
experience with the different internationalizatstmategies. Moreover, the inclusion of

these firm-specific factors can be viewed as a sobest of the extent to which firms’

19 To identify parameters in this model, it is neeegso establish one of the possible strategi¢seabase
strategy and to set its parameters to zero. Tthesremaining coefficients would measure the nadat
change with respect to the base group or strategy.

20 See, for instance, Helpman et al. (2004), Castiediad Zanfei (2007) and Aw and Lee (2008).
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heterogeneity, in productivity terms, may affea thternationalization modes and the

location choices, once we control for other owngrsiglvantages.

Table 3.MNL regression of European firms’ investment looatdecision, 2008 (Basic model).
North America  North America China and

Independent North China and Latin vs. China and vs. Latin India vs. Latin
Variables America India America India America America
Constant -5.03 (0.15) -4.31(0.1® -5.96 (0.23) 0.71 (0.1®) -0.92 (0.28)  -1.64 (0.25)
TFP 1.32 (0.2F) 0.70 (0.21 1.49 (0.23 -0.61 (0.29 0.17 (0.29) 0.79 (0.33)
Observations 7035

Likelihood -880.54

Constant -8.75 (0.58) -7.32(0.36) -10.18 (1.0 1.43(0.68) -1.42 (1.17) -2.86 (1.08)
Size 0.91(0.1%®) 0.72 (0.0 0.98 (0.209 -0.18 (0.14) 0.07 (0.23) 0.25 (0.22)
Observations 9385

Likelihood -1071.90

Constant -6.91 (0.83) -5.96 (0.68) -7.64 (1.48) 0.95 (1.15) -0.72 (1.75) 1.68 (1.63)
K/L 0.40 (0.18% 0.32 (0.13) 0.34 (0.28) -0.07 (0.22) -0.05 (0.33) 0.01 (0.31)
Observations 5446

Likelihood -692.44

Constant -6.91 (0.42) -6.11(0.28)9 -8.29 (0.68 0.80 (0.50) -1.37 (0.76) -2.17 (0.70H
WwcC 0.68 (0.1 0.60 (0.08) 0.73 (0.17 -0.07 (0.15) 0.04 (0.21) 0.12 (0.19)
Observations 7001

Likelihood -598.47

Constant -6.11 (0.29) -5.19 (0.2 -7.43(0.47 0.92 (0.369 -1.31 (0.53) -2.23 (0.5
R&D? 0.78 (0.1 0.52 (0.109) 0.76 (0.1 -0.25 (0.1 -0.02 (0.18) 0.23 (0.18)
Observations 4850

Likelihood -540.76

Note: Standard errors are in parentheses wherared b denote significance at the 1%, 5% and 10&derespectively.

In Table 3 we present the results of the basic Mikbdel for different firms’
characteristics separatefy.The first three columns show how variations insthe
attributes influence the likelihood of a firm deioig to invest in North America, China
and India or Latin America, rather than locateha home country and export globally.
In addition, the coefficients of the constant termepresent the country-wide
characteristics which are invariant across firmsodr case, they are showing the effect
of fixed investment costs on the probability oftiegf up a production plant in each
location. A negative and significant coefficient thils regressor reflects the higher fixed
investment costs involved in engaging in FDI inrguecation relative to exporter firms.
In the last three columns, we report the differenicethese coefficients between the

alternative destinations considered.

From the above outcomes, we can clearly identifarking in terms of the negative
influence of the fixed investment costs on the pholity of entering each alternative

21 According to Helpman et al. (2004), the dispersibfirm size captures the joint effect of the disgion
of the firm's productivity and the elasticity oftstitution. Thus, in order to distinguish the siffects from
TFP as well as the possible correlation betweenwiliPthe other firms' characteristics taken intocunt,
we estimate separately the MNL model for theseatdes.
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location. Specifically, we find that fixed investntecosts penalize Latin American
countries more than North America and China andalndut also that the deterring
influence of the fixed investment costs in North émoa is higher than in China and
India. According to these outcomes, we can alsalode that firms involved in FDI
projects are more productive than firms that jusdpce at home and export (as shown
by the positive and significant coefficients on JTHRut more importantly, only the most
productive firms could engage in setting up a pobida plant in Latin America.
Similarly, firms that decide to enter North Ameriaae more productive than firms that

locate in China and India, although the differeisceot significant?

As shown in Section 3, the different patterns comog the influence of TFP on the

location decision are related to the diverse baadnam the market potential and the
production costs for each market. So, for firmsesting in China and India, the effect of
higher productivity, although positive relative égporters from the home country, is
smaller than for firms engaging in FDI in otherdtions, thereby reflecting the fact that
despite the lower production costs in these coemitihe market potential is still very
low.2 In other words, this result is reflecting that@nbination of the market access,
lower fixed and variable costs of production angotential reason for why China and
India attract, in the margin, firms with lower pradivity relative to other regions. In

contrast, for European firms entering Latin Ameriitee great influence of a growth in

productivity on the probability of entering (greatiean in North America and China and
India) suggests a combination of a relatively mggrket potential and lower production
costs. This, together with the negative influent@ronounced entry costs, will imply

that only firms with high productivity or those theve a special ability to operate in that
market will choose to locate an affiliate thétdn the case of North America, the
coefficient on TFP (higher than the one obtaineddbina and India but lower than the
one for Latin America) reflects that even with hiisge market potential (the highest in
the world), the costs of production are also veghhwhich is consistent with the lack of
significance of the parameter measuring the diffeedfect of TFP seen between China

and India and Latin America.

22 Note that this ranking is similar to the one showfigure 4.b. Moreover, these results are rotutite
inclusion of fixed industry effects.

23 See Tables A.1 and A.2 in the appendix.

24 This would be consistent with the idea of a congmanin the productivity or in the efficiency of firs
associated to any mobile capability that is esplgadfective in this market (Nocke and Yeaple, ZD0
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Additionally, our results show that firms involving FDI are in all cases larger, more
capital intensive, with a higher endowment of wisiddlars and more R&D intensive than
exporters. However, we do not obtain any significhfierence of these variables across
destinations for firms that invest in one of theethlocations considered, suggesting that
in terms of size, K/L, human capital and R&D, Euwap firms engaging in foreign

investment activities in alternative destinatiors ot so much different among them.

As can be seen in Table 4, similar results areimddavhen we analyze how TFP affects
the probability of investing in different regionaee we control for human capital (HK),
R&D and the years of establishment (age)lhe coefficients of these additional
explanatory variables confirm that European firmived in FDI in North America or
China and India are older than those that only gx@milarly, there is not discrepancy

among firms that participate in internationalizaterctivities rather than the TFP.

Table 4. MNL regression of European firms investment lawatecision, 2008 (Extended model).
North America  North America China and

Independent China and vs. China and vs. Latin India vs. Latin
Variables North America India Latin America India America America
Constant -6.15 (0.51) -4.75 (0.2 -6.45 (0.619) 1.39 (1.57 -0.30 (0.80) -1.69 (0.33)
TFP 1.26 (0.23) 0.62 (0.2 1.46 (0.25) -0.64 (0.31) 0.19 (0.32) 0.84 (0.33)
HK 0.19 (0.29) -0.25 (0.24) -0.10 (0.48) -0.44 (0.38) -0.29 (0.56) 0.15 (0.53)
R&D? 1.53 (0.5 0.88 (0.28) 0.89 (0.62) -0.65 (0.60) -0.64 (0.81) 0.01 (0.68)
Age -0.81 (0.39) -0.55 (0.26) -0.62 (0.55) 0.25 (0.46) 0.18 (0.67) -0.06 (0.61)
Observations 7035

Likelihood -859.51

Note: Standard errors are in parentheses wherarad b denote significance at the 1%, 5% and 10&deespectively.

But differences in firms’ characteristics may net the only source of variations that
influence the decision of where to locate foreidfiliates. Some other unobservable
characteristics of the industries in which theyrape may also affect the links between
firms’ specific factors and location choices. Tkedhis into account, we now re-estimate
our previous specifications for the different intlies separately (Tables 5 and®®).

25 Note that unlike Table 3, now the variables relateHK, R&D? and age are dummies (see Table A.3 in
the appendix).

26 On the one hand, as we can appreciate, in sortiedfhdustries considered in the study there ate no
European firms investing in Latin American courgrieDl flows in these economies focus mainly
on commodity production. Particularly, food, bexga and tobacco, transport equipment, and machinery
and equipment n.e.c. accounted for the vast mgjofilmward FDI at this location in 2008. See theNl
Investment Report, UNCTAD (2014), United NationgviNYork, for more details. On the other hand, note
that we only report the results for four of the tedustries considered in our sample. There aremam
reasons. Firstly, because in some industries th&8Adhly engage FDI in one of the three foreign reerk
considered. And secondly, because in other cases swlustries in the sample are built by joiningetiher
different types of industries, which difficult thempirical analysis. The results for the restrafustries
are available on request.
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Table 5. MNL regression of European firms’' investment looatidecision by industries, 2008 (Basic
model).

North America  North America China and

Independent China and vs. China and vs. Latin India vs. Latin
Variables North America India Latin America India America America
Manufacture of basic metals and fabricated metabpicts

Constant -7.01 (0.70) -6.01 (0.39) 1.00 (0.80)

TFP 0.73 (0.12) -0.73 (0.37 -1.47 (0.38)

Observations 2432

Likelihood -63.56

Manufacture of food products, beverages and tobacco

Constant -5.34 (0.50) -6.73 (1.00) -7.38 (0.989) -1.39 (1.11) -2.04 (1.10) -0.65 (1.40)
TFP 1.55 (0.87) 1.73 (0.1® 3.45 (0.54 0.18 (0.84) 1.90 (0.91) 1.71 (0.38)
Observations 1023

Likelihood -38.67

Manufacture of transport equipment

Constant -6.70 (0.99) -5.81 (0.70) 0.89 (1.22)

TFP 3.47 (0.47) 3.15 (0.4 -0.32 (0.10)

Observations 305

Likelihood -15.46

Manufacture of machine and equipment n.e.c.

Constant -6.70 (0.72) -4.26 (0.25) -6.08 (0.58) 2.43(0.75) 0.62 (0.91) -1.81 (0.63)
TFP 2.85 (0.30) 1.45 (0.5 2.18 (0.28) -1.40 (0.54) -0.66 (0.33) 0.73 (0.55)
Observations 1139

Likelihood -114.39

Note: Standard errors are in parentheses wherarad b denote significance at the 1%, 5% and 10&deespectively.

An analysis of the industry confirms our previoesults, showing that only the most
productive firms invest abro&d.Moreover, the estimates reflect that this is eisigc
true for industries with higher fixed costs, sushtransport equipment and machine and

equipment n.e.c., where the coefficients on TFRyeeater and significant.

We also identify different rankings of TFP and gmtivestment costs across destinations.
Particularly, we find that firms that engage in ADINorth America in manufacturing
basic metals and fabricated metal products, trabhspguipment and machine and
equipment n.e.c. are more productive and intensiR&D than firms that invest in China
and India in the same industry. This is not suipgis we consider, on the one hand, that
these industries largely depend on high technasogieorder to obtain economies of

27 We find an exception in the industry devoted te thanufacture of basic metals and fabricated metal
products. In this case, firms that invest in Chama India are the least productive (even less gl
than firms that only produced in Europe and expant] have the greatest fixed investment costs. i$his
to be expected if we consider the extraordinarglewf industrial growth mainly in China and itpic
growth in demand for steel in the period under gsial According to the IISI (International Iron aBteel
Institute, more information at: http://www.worldsteorg), China was not only the largest producesteél

in the world in this period, with about 31% of wibbroduction (which is almost twice the share fo t
EU-25, 17%), but was also the largest user of steith a share in consumption that was very closiést
production share. Therefore, it is easy to find #itane European firms in this industry with low TlERels
prefer to pay higher fixed investment costs to feadoser to the demand with lower production costs
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scales’® On the other hand, such as Chung and Alcacer j206@tioned, we expect that
firms in research-intensive industries tend toteda regions with high R&D intensities,
as is the case of North America.

Table 6. MNL regression of European firms’ investment locatdecision by industries, 2008 (Extended
model).

North America North America China and

Independent China and vs. China and vs. Latin India vs. Latin
Variables North America India Latin America India America America
Manufacture of basic metals and fabricated metalpicts

Constant -25.03 (0.52) -6.65 (0.69) 15.37 (0.86)

TFP 0.55 (0.10) -0.74 (0.38) -1.30 (0.39)

HK 0.79 (1.41) 0.67 (0.81) -0.11 (1.63)

R&D? 15.40 (0.73) 0.79 (0.88) -14.61 (1.1%)

Age -14.31 (0.7%)  -14.69 (0.40) -0.38 (0.81)

Observations 2431

Likelihood -60.72

Manufacture of food products, beverages and tobacco

Constant -22.56 (0.48) -23.23(0.03) -22.69 (0.04) -0.66 (0.48) -0.12 (0.48) 0.54 (0.62)
TFP 1.22 (0.91) 1.27 (0.20) 2.95 (0.56) 0.04 (0.90) 1.72(0.98) 1.67 (0.40)
HK 0.88 (0.99) -17.26 (1.00) -16.38 (1.05) -18.14 (1.40) -17.27 (1.42 0.87 (1.43)
R&D? 17.43 (0.5D) 17.40 (1.00) 16.22 (0.98) -0.02 (1.12) -1.20 (1.11) -1.17(1.40)
Age -16.41 (0.64) -15.75(1.03) -14.25 (1.07) 0.65 (1.20) 2.15 (1.22) 1.49 (1.42)
Observations 1023

Likelihood -34.71

Manufacture of transport equipment

Constant -21.19 (0.48) -21.19 (0.52) 0.32 (0.52)

TFP 3.37 (0.74) 3.27(0.579 -0.09 (0.52)

HK -15.94 (1.08) 0.99 (1.52) 16.94 (1.74)

R&D? 15.56 (1.08) 15.29 (0.84) -0.26 (1.27)

Age -15.34 (1.39) -15.38 (1.09 -0.32 (1.39

Observations 305

Likelihood -13.83

Manufacture of machine and equipment n.e.c.

Constant -21.73 (0.65) -5.19 (0.65) -21.28 (0.34) 16.53 (0.90) -0.44 (0.72) -16.08 (0.74)
TFP 2.95 (0.25) 1.44 (0.5 2.12 (0.30) -1.51 (0.53) 0.83 (0.30) 0.67 (0.57)
HK 0.51 (1.41) 0.37 (0.50) -0.23 (1.23) -0.139.4 0.74 (1.86) -0.60 (1.32)
R&D? 15.08 (0.72) 0.82 (0.76) 15.61 (0.58) -14.25(1.03) -0.53 (0.90) 14.78 (0.94)
Age -14.54 (0.76) 1.00 (0.75) -15.08 (0.63) 15507y 0.54 (0.93) -16.09 (0.74)
Observations 1139

Likelihood -111.05

Note: Standard errors are in parentheses wherarad b denote significance at the 1%, 5% and 10&deespectively.

Additionally, our results suggest that while in thdustry devoted to the manufacture of
food products, beverages and tobacco the most gtiwddirms locate in Latin America,
it also reveals that firms in China and India arerenproductive than firms in North
America in these industries. Conversely, the prdibalhat a firm in this industry with
low-tech intensity locate in a developing area (emicretely on Latin America and China

and India) decreases with its level of human cépita

Overall, we can conclude that firms that engageb (regardless of the industry or the

destination) are more productive than firms that jproduce at home and export.

28 According to OECD’s classification of manufactwinndustries into categories based on R&D
intensities, these three industries are considaetium-technology industries, while the manufacigiof
food products, beverages and tobacco industrassifled as a low-technology industry.
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Nonetheless, the decision of MNEs as to where ¢atétheir affiliates will depend on
how the different features of firms and the indydtrey operate in combine with the

characteristics of the destination market.

6. Conclusions

In this paper we examine, both theoretically angiecally, the links between firms’
heterogeneity and their internationalization stygtéVe present a model that analyzes
firms’ location decision assuming that firms decidelocate in a foreign country to
potentially serve all markets globally. Our theaa&tmodel shows that firms investing
abroad choose a specific location depending om tven characteristics (productivity
level, size, K/L, R&D or human intensity) and thesh country characteristics (entry or

fixed costs, variable production costs and the eigpktential).

The empirical study based on harmonized and ddtéim-level data across European
countries shows some interesting results. Our astisnconfirm the existence of a
negative and significant effect of higher fixed éstment costs on the probability of a
European firm entering a non-European market istigsl to locating a production plant
in home country so as to be able to export glob¥¥g also identify a ranking of different

markets in terms of the impact that the entry chaise on the probability of entry, with

the fixed investment costs in Latin America exengsthe highest negative influence,

followed by North America, and China and India.

In all cases, an increase in the above firm’s attarstics shows a positive influence on
the decision to enter a market outside Europehéndase of firm’s productivity, the

estimates also depict different magnitudes dependin the host market under
consideration (Latin America and China and Indiam@pehe markets that attract firms
with the highest and lowest productivity levelsspectively). These differences reflect
the underlying distinctions in market potential dinel fixed and variable production costs

of each location.

Our results further confirm that firms' differencatber than productivity, such as R&D
intensity and the age, play a key role in the maéponalization strategies of European

firms. Moreover, we prove that the relevance of lib&erogeneity of different types of
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firms regarding the choice of location of FDI woalldo depend on the specific industry

in which the firm operates.
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Appendix

Table A.1. Manufacturing production costs per hour by loaaid®2007
North  Chinaand Latin
Region EU America India America

34.1 32.3 0.7 2.0
Authors’ calculations based on LABORSTAT Databasee(hmtional Labor
Organization, 2014).

Table A.2. Market Potential by locations, 2007
North  Chinaand Latin
Region EU America India America

4.5 8.5 3.4 4.1
Authors’ calculations based on World bank datal§agé4).

Table A.3.Definition of explanatory variables.

Variable Definition

TFP Solow residual of a Coob-Douglas productiorcfiom estimated following the semi-
parametric algorithm proposed by Levinsohn andi®é2003), 2002-2008

Size Natural logarithm of total number of employees

K/L Natural logarithm of capital labour ratio.

wWC Natural logarithm of number of white collars.

R&D? Natural logarithm of number of employees involvedi&D activities.

R&D? Dummy for R&D: firm employs more than 0 employerdI&D activities.

HK Dummy for Human Capital: firm has a higher shafegraduate employees with
respect to national average share of graduates.

Age Dummy that takes value 1 for firms with <6 yeaf establishment, which are

considered young innovative firms, O otherwise.

Source: EFIGE dataset.
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