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FOREIGN DIRECT INVESTMENT AND FIRM PERFORMANCE:  
AN EMPIRICAL ANALYSIS OF ITALIAN FIRMS 

 

by Alessandro Borin* and Michele Mancini** 
 

Abstract 

Both empirical and theoretical literature show that multinational firms exhibit a 
competitive advantage before investing abroad. However, there are no clear empirical results 
regarding the ex-post effects of foreign direct investment (FDI) on firm performance, 
partially due to the inadequacy of available firm-level data. We build a brand new firm-level 
dataset able both to represent the extent of Italian firms' foreign activity and to provide 
reliable measures of key performance indicators, especially total factor productivity (TFP) 
and employment. We then use a propensity score matching procedure to analyze the causal 
relationship between FDI and firm performance. Firms investing abroad for the very first 
time, especially in advanced economies, show higher productivity and employment 
dynamics in the years following the investment: the average positive effect on TFP is driven 
by new multinationals operating in specialized and high-tech sectors, while the positive 
employment gains are explained by an increase of the white collar component. On average 
there are no negative effects on the parent firm's blue collar component. 
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1 Introduction1

Multinational enterprises (MNEs) play a key role in the global economy; their do-
mestic and foreign activity generate one third of world value added and exports.
Foreign affiliates employ approximately 69 million workers.2 Despite some delays,
internationalization through foreign direct investment (FDI) is also increasing in
Italy, as a growing number of firms, including small-sized ones, start to invest
abroad (Borin and Cristadoro, 2014). The foreign turnover of Italian MNEs ac-
count for about 40% of Italy’s exports, roughly one million workers are employed in
foreign affiliates of Italian firms, and 40% of Italian employees work for an Italian
MNE (Cristadoro and D’Aurizio, 2015).

In the last decade a burgeoning literature has shown that the ability of a firm
to export and produce goods and services abroad is enhanced by high productivity
and efficiency (Bernard and Jensen, 1999; Melitz, 2003; Helpman et al., 2004).
Focusing on the competitive advantage of each firm, this literature explains why
such a large proportion of an economy’s output, employment and exports depend
on the activity of a small number of big firms, usually MNEs. Thus microeconomic
data analysis is crucial to evaluating the policy implications of firm heterogeneity.

Internationalization strategies may have an uneven impact on firm perfor-
mance, depending on the purpose of the investment (e.g. efficiency-seeking or
market-seeking FDI) and its destination (advanced or emerging economies); firms
may or may not modify their productive or financial structure through FDI, with
potentially strong effects on productivity and employment. In a context of increas-
ing foreign competition, stagnating productivity and internal recession, such as the
one in Italy, FDI may represent a way to strengthen a firm’s competitive position or
to ensure its survival; on the other hand, off-shoring activities have always generated
concern in public opinion regarding the potential negative effects on employment.

Thus in order to understand whether and how public policies should pro-
mote firms’ internationalization, gains in performance that may arise from investing
abroad should be considered in conjunction with potential employment losses back
home. The best case scenario is clearly represented by the implementation of pol-
icy measures to promote internationalization strategies capable of enhancing both

1This paper has been prepared within the Bank of Italy working group on the internationaliza-
tion of Italian firms. We wish to thank Andrew Bernard, Matteo Bugamelli, Riccardo Cristadoro,
Giuseppe De Arcangelis, Luca De Benedictis, Jan De Loecker, Massimo Del Gatto, Stefano Fed-
erico, Alfonso Rosolia, Marco Sideri, Jeffrey Wooldridge and the participants at the Italian Trade
Study Group conference in Cagliari for the insightful comments.

2UNCTAD (2010, 2011).
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firm performance and employment. The adoption of policies able to promote the
strategies that boost performance, while leaving unaltered firm-level employment,
are clearly also advantageous. On the other hand, it might be difficult to justify
public actions promoting foreign direct investments if they reduce employment in
the local economy.

To evaluate the ex-post effects of FDI accurately, we need to take into ac-
count self-selection. In fact, the ex-ante causal relationship (from performance to
internationalization) introduces a severe form of endogeneity; ex-post performance
might reflect not only foreign investment, but also pre-existent advantages in terms
of managerial ability, know-how and technology. Thus, tackling this issue requires
an appropriate estimation procedure.

Up to now the results of the empirical literature have proved unclear, mainly
due to the lack of reliable and detailed firm-level data, especially for Italy. The aim
of this paper is three-fold: 1) to build a brand new firm-level dataset to represent
both the extent of Italian firms’ foreign activity and to provide reliable measures of
key performance indicators (especially TFP); 2) to analyze the causal relationship
between firm performance and foreign direct investment, looking in particular at the
potential gains in terms of productivity and potential losses in terms of employment
in the parent firm due to the acquisition of multinational status; 3) to evaluate
whether these effects are evenly spread across new MNEs or concentrated among
certain groups of investors.

2 Related literature

2.1 From performance to FDI: ex ante premia

A large body of theoretical and empirical trade literature has investigated both the
determinants of firm internationalization and the key features of multinational firms
(Hymer, 1960; Dunning, 1981; Helpman, 1984; Horstmann and Markusen, 1987;
Markusen, 2004). Thanks to the new availability of firm-level data, descriptive
statistics and econometric analyses3 have highlighted the presence of a performance
premium in favor of internationalized firms (exporters and especially multination-
als), compared to firms operating in the domestic market only, both in terms of
size and efficiency. The representative firm hypothesis, i.e. considering all firms
identical, does not appear to be supported by the data.

3See Greenaway and Kneller (2007) for a comprehensive survey.
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From a theoretical standpoint, the first research to succeed in reconciling
this new empirical evidence with the trade theory is Helpman et al. (2004), which
followed the scheme of firm heterogeneity in productivity by Melitz (2003). Help-
man et al. (2004) show that ex-ante productivity advantages are the real trigger
of the internationalization.4 Only the most productive firms become multination-
als as they manage to bear the fixed cost of producing abroad. This cost is too
high for mid-productivity firms, which prefer to serve foreign markets through ex-
ports. Low-productivity firms either produce for the domestic market only or exit
the market to avoid losses. Older theories had already stressed that the ex-ante
competitive advantage is a precondition for not making losses when producing di-
rectly in foreign countries (Hymer, 1960; Dunning, 1981; Horstmann and Markusen,
1987). In particular, the OLI framework developed by Dunning (1981) considers
that multinationals have some specific knowledge (ownership), a competitive ad-
vantage compared to non-multinational firms.

The model by Helpman et al. (2004) deals with horizontal FDI, motivated
by the potential gains from producing directly in the foreign destination market.
Nevertheless, firms invest abroad also to exploit factor cost differentials, driven
by differences in relative factor endowments (vertical FDI). Head and Ries (2003)
extend the model to consider both horizontal and vertical FDI. Their results predict
that multinationals operating in emerging markets in order to reduce labor costs
exhibit low productivity, whereas more productive firms prefer to serve advanced
markets with high levels of demand directly. Also, multinationals often follow mixed
strategies,5 as suggested by Grossman et al. (2006). For example, firms may offshore
single stages of production to multiple countries, depending on demand and factor
cost. Which strategy the firm chooses depends on multiple factors,6 therefore the
relationship between productivity and internationalization strategy can vary a lot.7

Broad empirical evidence supports the existence of a positive correlation
between productivity and international involvement8 (Table 1). On the other hand,

4The model prediction stems from the presence of a tradeoff between the fixed cost of setting
up a new plant abroad and the variable cost of exporting goods to the foreign countries.

5Feinberg and Keane (2006) show that only 12% of Canadian affiliates controlled by US multi-
nationals resemble purely horizontal FDI and only 19% purely vertical FDI; the remaining 69% is
the result of some complex integration strategy.

6Among others: foreign market dimension, transportation costs of intermediate and final goods,
fixed cost of producing and assembling.

7For a more general overview of offshoring see also (Feenstra and Hanson, 1996; Grossman and
Rossi-Hansberg, 2008), who consider the possibility for firms to outsource some stages of the value
chain to foreign enterprises.

8Helpman et al. (2004) for a sample of US firms, show the presence of an advantage in terms
of labor productivity in favor of multinationals compared to exporters (+15%) and in favor of
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empirical evidence on the presence of an ex-ante premium is scarce,9 since firm-
level data are not particularly suited to shedding light on this phenomenon,10 but
generally confirm the presence of a self-selection process (Table 2).

2.2 From FDI to performance: ex post effects of FDI

The opposite causal direction, which goes from acquiring the multinational status
to obtaining some advantage for firm performance (ex-post gains), has less profound
theoretical foundations. The Helpman et al. (2004) model does not provide any pre-
diction in this sense. Some insights come from offshoring literature. Grossman and
Rossi-Hansberg (2008) describe the production process as a continuum of different
tasks; each task requires either low-skill or high-skill work and the firm must choose
which to offshore (trading tasks), paying a specific cost.11 In this way global supply
chain fragmentation emerges as a result of an optimal strategy at the micro level.
Thus, offshoring a task frees up resources that can be useful for other activities, in
particular those for which the firm has a competitive advantage, increasing over-
all efficiency. Furthermore, an exogenous reduction in the cost of offshoring may
encourage this process, resulting in even larger efficiency gains. It is fairly easy to
imagine that in recent decades offshoring costs have fallen thanks to innovation in
the ICT sector, making international coordination simpler. In this way the evolu-
tion of productivity for multinational firms may exhibit better dynamics compared
to firms located only in the domestic market.

Foreign investment may boost a firm’s performance also through other chan-
nels. The ownership advantage of the OLI paradigm may be viewed not only as
a precondition for investing abroad (standard OLI framework; Dunning, 1981), as
we already pointed out in section 2.1, but also as a driver to filter and absorb new
knowledge (modern OLI framework; Cantwell and Narula, 2001). According to this

exporters compared to non-internationalized firms (+40%). Girma et al. (2005) find the same
productivity sorting for a sample of firms in the United Kingdom. Kimura and Kiyota (2006) show
that Japanese exporters with some form of foreign production are more productive than domestic
firms (+6.4%). In Italy, Castellani and Zanfei (2007) confirm only the advantage for multinational
firms over exporters; Castellani and Giovannetti (2010) add that these productivity premia are
explained by a higher productivity of capital as well as managerial and clerical employment. The
same results are confirmed for Germany (Wagner, 2006; Arnold and Hussinger, 2010) and France
(Engel and Procher, 2012).

9By contrast, the self-selection of exporting firms has been widely investigated. See Wagner
(2007).

10Multinationals are a small fraction of active firms and usually acquire this status once; there-
fore it is not easy to obtain appropriate micro-data to evaluate this theoretical prediction.

11Some tasks are more difficult to offshore than others (i.e. post-sales support is easier to
offshore than assembly of the final product), so the offshoring costs may vary.
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approach, foreign investment may be followed by internal restructuring, best prac-
tice acquisition and new research and development activities. All of these factors
together can contribute to higher productivity growth.12

Existing empirical studies have found mixed results on the FDI effects on
firm performance (Table 3). Barba Navaretti and Castellani (2004) analyze the
performance of a sample of Italian firms which invest abroad for the first time be-
tween 1994 and 1997, showing a positive gap in turnover and productivity growth
rates (+8.8% and 4.9%, respectively) and a difference in the labor growth rate
with respect to non-multinational firms that is not statistically different from zero.
Productivity gains seem to be associated especially with investment in advanced
countries (Barba Navaretti et al., 2010). Different results emerge from a similar
analysis (Hijzen et al., 2007) of multinational firms in Japan; gains are observed re-
garding employment but are negligible with respect to productivity.13 The impact
on firm performance also depends on the type of investment. Horizontal invest-
ments guarantee positive gains in the labor growth rate, whereas vertical ones do
not reduce employment, but do increase the capital to labor ratio, thanks to the
reorganization of the production process14 (Hijzen et al., 2011). Dealing with a
sample of Italian firms, Bronzini (2010) confirms the hypothesis of a better division
of labor, in particular for those firms choosing complex strategies of internation-
alization. Furthermore, as employment in the affiliate firm increases, the white
collar component in the parent firm also widens, while the blue collar component
remains unchanged; the sales and sales-to-employment ratio are not affected by the
acquisition of multinational status.

Another strand of literature analyzes the relationship (substitutability or
complementarity) between domestic and foreign employment by multinational firms.
In a study of a sample of Swedish firms, Braconier and Ekholm (2000) find that
employment in the parent company and in the affiliates located in other high-
income countries are substitutes, but they do not find evidence of employment
substitution stemming from investments in low-income locations. This result is in
line with what Konings and Murphy (2006) find for a sample of European MNEs
investing in Europe. Muendler and Becker (2010) use an integrated econometric
model that embeds location selection into labor-demand estimation. Labor demand
depends on wage differentials across locations both at the extensive margin, when

12See Amiti and Wei (2009) for a description of some of these channels.
13Furthermore, productivity gains for Japanese firms are observed in the service sector, but not

in manufacturing (Ito, 2007).
14High-skill activities are located in the parent firm while low-skill ones are off-shored. Inter-

estingly, this process does not lead to a decrease in overall employment.
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an MNE expands into foreign locations, and at the intensive margin, when an
MNE reallocates jobs across existing affiliates. They find that home and foreign
employment are substitutes within MNEs not only at the intensive but also at the
extensive margin.15

In short, the presence of a positive effect of investing abroad on firm per-
formance is controversial. Nevertheless, previous works come with a number of
caveats: 1) they do not take into account simultaneously some aspects of firm het-
erogeneity (sector, labor composition) and the destination of investments since the
analyses are usually conducted on a small number of observations; 2) they do not
address important issues in measuring firm performance; 3) they do not consider
simultaneously the multivariate nature of firm performance. We attempt to address
these issues in the following sections.

3 Data

Data on multinational firms are obtained by combining different sources. The start-
ing point is the Bank of Italy’s annual Survey of Industrial and Service Firms (the
Invind survey). These firm-level data are merged with Bureau Van Dijk-Orbis and
other national datasets providing information about the foreign activity of Italian
firms (Reprint, FATS, Direct Reporting). Balance sheet data are obtained from the
Company Accounts Data Service (henceforth CADS). The sample resulting from
this matching comprises 9263 firms, observed from 1988 to 2011, of which 1673 are
multinationals. The total number of foreign direct investments is 5601 (for 3439 of
them we also know the date). We observe the year of the very first FDI for 1214
firms; however only 900 invest for the first time in the period we consider (1988-
2011). We focus our attention on manufacturing firms only, ending with 700 new
MNEs.

In order to estimate total factor productivity we need a reliable measure
of capital stock. In previous studies capital is approximated by tangible assets as
they appear in the balance sheet (e.g. Castellani and Giovannetti, 2010 with a
sample of Italian firms). However, this may reflect accounting artifices, giving a
wrong picture of the real value of capital stock available to the firm at each point
in time. We follow the perpetual inventory method to tackle this issue: tangible

15Unfortunately, the methodology developed by Muendler and Becker (2010) cannot be em-
ployed here since we do not observe employment in the foreign affiliates. See Crinò (2009) for an
extensive survey of the effects on employment of multinational firms.
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assets from balance sheet data are considered as a starting point; capital stock for
the following years is calculated through the perpetual inventory method using gross
investment flows directly reported in the Invind survey or looking to financial flows
and notes to the accounts in CADS, when investment is missing in Invind. Capital
usage and divestment are controlled using depreciation rates taken from national
statistics (ISTAT). We consider two different types of capital investment separately:
machines, vehicles, other investments and buildings.16 Since we focus our attention
on manufacturing firms only, the sample is reduced to 6721 firms, 1481 of which are
multinationals, obtaining a panel of 118440 observations.

Total factor productivity (ωit + ηit) is obtained as a residual of the (log)
Cobb-Douglas production function in capital (kit) and labor (lit)

yit = αkit + βlit + ωit + ηit, (1)

where yit is value added, ωit is the productivity observed by the firm but not by
the econometrician and ηit is a random iid term. We estimate production func-
tion coefficients α and β with different methodologies: 1) Levinsohn and Petrin
(2003), henceforth LP; 2) Ackerberg et al. (2006), ACF; 3) Gandhi et al. (2012),
GNR; 4) Wooldridge (2009) corrected for unobserved firm-level prices following the
work of Smeets and Warzynski (2013), WLP; 5) Wooldridge (2009) corrected for
unobserved firm-level prices with a modified version of De Loecker (2011), WLP-M.
We go through these methodologies in the appendix A. These different estimation
methods provide us with a broad set of TFP measures, a key variable to evaluate
the relationship between internationalization strategies and firm performance. Thus
we may obtain more robust results in addressing our main research question: does
going multinational improve firm productivity?

4 FDI and firm performance: empirical results

In the following sections we first estimate the correlation between several measures
of firm performance and international involvement both on average and on the entire
distribution (4.1); we then focus on ex-ante differentials between future multina-
tionals and other firms (4.2); finally, we evaluate the effects of investing abroad for
the first time on several measures of firm performance (4.3).

16The procedure follows that of Bontempi et al. (2010).
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4.1 FDI premia

As already mentioned, both empirical and theoretical analyses show that MNEs
perform better than exporters and pure domestic firms (Table 1). Cristadoro and
D’Aurizio (2015) support this evidence by conducting a detailed descriptive anal-
ysis on the same dataset employed in the present study; the basic findings of the
literature also appear to hold for our sample of Italian manufacturing firms. How-
ever, before investigating the causal link between foreign investment and firm per-
formance, we want to examine in more detail the differences between MNEs and
non-MNEs in our data. In particular, it might be useful to test the presence of
premia for MNEs along several dimensions of firm performance, also controlling for
a number of other characteristics of the firm (e.g. industry, regional location, firm
dimension etc).

Since the seminal contributions in this field (Bernard and Jensen, 1999, 2004)
a standard methodology has been frequently applied to test the differences in perfor-
mance between groups of firms with different internationalization strategies. This
methodology basically consists in estimating the parameters of an equation of the
following form:17

Zit = α + γMNEit + βcontrolit + εit, (2)

where Zit is the variable of performance (productivity, value added, turnover,
profits etc.) of firm i at time t,MNEit is a dummy variable that takes value 1 if the
firm has at least one foreign subsidiary at time t. Thus the associated parameter (γ)
should summarize the difference between MNEs and non-MNEs in terms of variable
Z. Also, controlit is a vector of control variables such as class size, geographical
(regional) location of the firm and a number of sector-year dummies that take into
account the unobservable factors common to all firms in a particular industry at
time t (e.g. supply and demand conditions).

The results of these simple linear regressions (Table 4) suggest that multi-
nationals are about two and half times bigger in terms of employees compared to
domestic firms (including both exporters and non-exporters); this ratio rises to over
three times when considering turnover and is slightly lower for value added, sug-
gesting that multinational enterprises are characterized by higher intensity in the
use of intermediate goods. Controlling for differences in firm size, the premium with

17See Wagner (2007) for a detailed analysis of the standard methodologies employed in the
literature.
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respect to non-MNEs is around 16% in terms of labor productivity and capital per
worker. In relation to TFP (Table 5), firms with foreign affiliates show a premium
in the range of 8%-14%, depending on the method used to estimate the production
function parameters. In particular, the advantage turns out to be larger with the
productivity estimates which take into account the pricing power of the firms, and
lower when considering the TFP estimates based on gross output, instead of value
added. This last result is in line with the evidence in the study by Gandhi et al.
(2012) that analyzes the productivity gap between exporters and non-exporters.
The differences are even more pronounced when ignoring the different sectoral com-
position, size and regional location of MNEs. Cristadoro and D’Aurizio (2015), on
the same sample, find an average labor productivity premium of 28% over exporters
and of about 40% over firms serving only the domestic market.

The results reported in Table 5 essentially confirm that on average there
are positive and statistically significant productivity differentials in favor of MNEs.
However, the sample means could be heavily influenced by tail values. For instance,
a small number of extremely productive multinationals may drive the results, while
the groups of firms might be very similar in the other part of the distribution. It
could be worth checking whether the differences characterize the whole productivity
distribution or whether they are limited to certain intervals of the support.

Figure 1, which shows the Kernel-density estimates for multinational compa-
nies, domestic-exporters and domestic non-exporters, provides graphical evidence of
the presence of a productivity premium along the entire distribution. This result is
confirmed by the non-parametric test by Kolmogorov-Smirnov, which indicates that
the TFP distribution of multinationals stochastically dominates that of exporters,
which in turn dominates the productivity distribution of pure domestic firms.18 The
presence of a productivity premium in favor of MNEs over the entire TFP distri-
bution is confirmed even after controlling for differences in firm size, region and
sector-year, using a quantile regression.19

The total factor productivity premium of multinational companies shows a
downward trend over the period included in the sample (Table 7). The difference
was around 20% at the beginning of the 1990s, falling to 10% in most recent years.
Since the mid-90s firm size differentials have also followed a decreasing pattern.
This evolution is in line with the evidence that emerges from aggregate figures
about the internationalization dynamics of Italian manufacturing firms: Reprint

18Kolmogorov-Smirnov test results are available upon request.
19See Table 6 in the appendix.
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data (Mariotti and Mutinelli, 2012; Borin and Cristadoro, 2014) show that over
the past two decades an increasing number of smaller companies have opened or
acquired at least one subsidiary abroad. In keeping with the theory of firm het-
erogeneity, the reduction of internationalization costs in recent years (Baldwin and
Lopez-Gonzalez, 2013) may have opened access of foreign markets to marginal firms,
which are relatively less productive than the incumbent multinationals.

4.2 Ex-ante evaluation of firm characteristics and firms’ se-

lection

Both recent firm heterogeneity theories and the classic OLI approach explain the
observed premia in favor of multinationals, assuming some kind of pre-existent
competitive advantage that makes it convenient for these firms to invest abroad. In
order to test the presence of this ex-ante advantage empirically it is necessary to look
at the characteristics of future MNEs before investing abroad and compare them
with those of other firms that will never become multinationals.20 It is possible to
evaluate these differences through the estimation of the parameter γ in equation 3,

Zi(t∗−s) = α + γMNEstartit∗ + βcontroli(t∗−s) + εi(t∗−s), (3)

where Zi(t∗−s) represents the variable of performance of company i, measured
s periods before the year of the first investment abroad (t∗); the dummy variable
MNEstartit∗ takes value 1 if the firm becomes multinational in the period t∗, and
0 if it goes on operating only in the domestic market (in this exercise observations
of incumbent multinationals are excluded from the sample).

The results (Table 8) confirm the existence of a clear ex-ante advantage;
five years before becoming a multinational companies that are going to acquire this
status are significantly larger (with over 50% more employees and roughly double
the sales) than firms that remain domestic . Future multinationals also show clear
advantages in terms of productivity long before investing abroad, confirming the
existence of a self-selection process whereby only the best firms choose (or are able)
to establish a subsidiary abroad. It also seems that on average these companies
decide to invest abroad when they are in an expansionary phase, as the differential
in size and total factor productivity increases approaching the year of the first

20An alternative approach employed in the literature is to test whether a rise in productivity
may increase the propensity of firms to invest abroad.
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investment t∗.

Some theoretical contributions (Head and Ries, 2003; Yeaple, 2009) show
that even among those companies that choose to invest abroad there may be dif-
ferences in productivity, which, according to the predictions of these models, result
in different investment strategies (e.g. vertical rather than horizontal FDI) and
destination (e.g. investing in countries with higher or lower levels of income and
labor costs). Figure 2 reports the cumulative productivity distributions in the year
preceding the first investment abroad; future multinationals are grouped by FDI
destination distinguishing those that establish their first affiliate abroad in an ad-
vanced country from those that locate it in an emerging country. These two groups
do not show substantial differences in productivity. Nevertheless, those that invest
in advanced countries appear slightly more productive (in the range of 3-4%), the
most evident differentials being concentrated in the middle-upper range of the TFP
distribution. Focusing only on firms that establish the first foreign affiliate in an
emerging country (Figure 3), we see that companies which invest in neighboring
regions of Eastern Europe and Middle East-North Africa (MENA) have a clear
productivity gap with respect to those that choose more remote countries. In the
2011 Bank of Italy Invind survey, companies were asked to answer some questions
about what lay behind their internationalization strategies; those that invested in
Eastern Europe and MENA most frequently motivated their choice with reference
to a reduction of production costs (“efficiency seeking”). Furthermore, we know that
between the mid-90s and early 2000s investments in these areas led to the interna-
tionalization boom of small and medium enterprises, mostly operating in traditional
manufacturing industries (Borin and Cristadoro, 2014). Ex-ante these firms showed
average productivity levels that were only marginally higher than firms confined to
the domestic market. Conversely there was a clear advantage for those able to in-
vest in emerging and developing regions further away (especially in emerging Asia
and Latin America). Reaching these destinations probably required facing higher
fixed costs and implementing more complex business strategies. Thus only the most
productive firms had the financial and organizational resources required to establish
a stable presence in those markets.
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4.3 The effects of foreign direct investment on firm perfor-

mance

As already mentioned, one important question is whether investing abroad might
(or might not) significantly affect the dynamics of employment, productivity and
other key variables. However, the identification of the causal relationship that goes
from investment in a foreign affiliate to a firm’s later development raises specific
empirical issues.

Before examining this problem more rigorously, it would be opportune to pro-
vide some descriptive evidence on the dynamics of some characteristic variables of
the firm in the years after the first investment abroad. Using a methodology similar
to that applied in the analysis of the ex-ante selection, we can estimate the growth
differentials for different time horizons between firms that invest abroad and those
that stay in Italy (Table 9). The companies that become multinational in t∗ seem to
grow at a faster rate than the others during the following five years, with a growth
differential in the order of 4 to 6 percentage points per year in terms of turnover,
value added and employment. The average growth rate in labor productivity is
statistically different between the two groups only in the period immediately after
the investment, while for the 5-year horizon a positive TFP differential of about 1
percentage point emerges in favor of the multinationals.

As previously shown, the decision to invest abroad originates from some
specific pre-existing competitive advantage, and in some ways this complicates the
analysis of the effects of foreign direct investment on firm performance. The ex-ante
selection with respect to the strategies of internationalization, in fact, implies that
multinationals differ in several respects to companies that do not operate abroad.
In other words, the group of new MNEs is not randomly selected and the impact
of investing abroad on these firms may be assessed only by taking into account this
sample selection problem. In the following sections we briefly discuss the empirical
methodology adopted to address this issue, while the technical details are provided
in Appendix B. We then present our results.

4.3.1 Empirical methodology

Among the several econometric techniques proposed in the literature to overcome
this kind of sample selection issue, we employ a propensity score matching proce-
dure. This follows the procedure adopted by Barba Navaretti and Castellani (2004),
one of the first studies to propose an evaluation of the effects of foreign investments
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on firm performance. The rationale of this methodology can be summarized as
follows: ideally the identification of the effects of FDI would require comparing the
evolution of new MNEs with the performance of the exact same company with no
investment; since it is not possible to observe the same company in these two differ-
ent scenarios, another company, ex-ante very similar to the first one, but that does
not choose to invest abroad, acts as a proxy of the unobservable counterfactual.21

To implement this procedure, it is first necessary to identify a set of observ-
able variables on which the relationship of ex-ante similarity is based, including all
the characteristics that may influence the decision to invest abroad. This multidi-
mensional representation of firm characteristics can then be resembled in a single
composite measure by estimating the propensity score,22 i.e. the probability that a
firm will start to invest abroad (at time t∗) conditional on a set of variables being
measured before the time of the first investment (t∗ − 1). Depending upon the
similarity of this predicted probability each investing firm is matched with one (or
more) firms that will not invest abroad: the control group.23 Finally, it is possi-
ble to evaluate the effect of the treatment (the acquisition of the MNE status) by
comparing the performance of the two groups of firms in the years following the
investment (from t∗ to t∗ + s). We provide formal details on this methodology in
Appendix B.

To obtain a valid identification of the causal effects using this methodology,
the so-called conditional independence assumption (CIA) must be verified; condi-
tional on the observable variables, the performance of the non-investing company
must be equal to that of the MNE had it not invested abroad in time t∗. Thus, it
is necessary for unobservable variables that may affect the future performance of
the firm to not influence the choice of internationalization; the self-selection in the
treatment depends only on the observable variables included in the estimation of the
propensity score (selection on observables). This is clearly a demanding assump-
tion, which could undermine the robustness of the empirical analysis. However, by
exploiting the panel nature of our dataset it is possible to relax this assumption.
In particular, it is possible to allow for self-selection owing to some unobservable

21Matching may not correctly identify the idiosyncratic effect of foreign investment if the en-
dogeneity depends both on self-selection and simultaneity between performance and FDI. An
instrumental variable analysis is better suited to solving these forms of endogeneity. Unfortu-
nately, finding an instrument that is exogenous with respect to performance and correlated with
the choice of investing abroad is not an easy task and to the best of our knowledge the literature
has not yet found a variable with these features.

22See Rosenbaum and Rubin (1983) for a formal proof.
23For an extensive discussion on the methodologies of matching and the concept of similarity

see Blundell and Costa Dias (2000).
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characteristics, under the assumption that these held constant over time. This
can be obtained by combining a difference-in-differences estimations by Heckman
et al. (1997), which eliminate the fixed unobserved variables, with propensity score
matching (PSM-DiD), meaning we compare the growth rates calculated between
t∗ − 1 and t∗ + s (with s = 1, 3, 5) between new MNEs and the matched domes-
tic firms, computing the so called average treatment effect on the treated (ATT)
in the evaluation literature. Therefore the ATT is simply the difference between
the average performance of new multinational companies and the weighted-average
performance of matched domestic firms.

In our analysis we choose the following set of variables to estimate the propen-
sity score: levels and changes in TFP, employees and stock of capital, to control
for the ex-ante dimension and performance of the firm (in line with Helpman et al.
(2004)); firm age and financial leverage, since young and highly leveraged firms
often suffer from credit constraints (in line with Minetti and Zhu (2011)), which
pose a potential obstacle to internationalization; a series of dummy variables that
control for sector and region of the parent company; interaction terms between
macro-sector dummies and levels and changes in TFP and employment, to further
control for sectoral heterogeneity. Finally, we include the rate of growth of the main
outcome variables (TFP, labor and capital) in the vector of explanatory variables
to control for the possibility of an increasing trend for new MNEs before starting
to invest abroad, a potential violation of the parallel trend assumption required by
the diff-in-diff strategy.

Thus, the probit is estimated within a rolling window of nine years in the
baseline exercise. Once the common support condition24 has been verified, the ob-
servations of almost-multinational firms are matched with those of domestic firms by
employing an algorithm that selects the closest observations in terms of propensity
score. The selection procedure is set to limit the choice of the control observations
within the same industry and year of the corresponding treated one.25 Finally, for
the main variables of interest, we check that the selected control sample does not

24The propensity score matching requires that, for each firm, there is a positive probability of
being treated and a positive probability of not being treated. This condition must hold both for
the treated and the control groups, which should be drawn from the same ex-ante distribution.
Then the propensity score matching is usually conducted only among firms that belong to the
same support as regards the distribution of vector X (known as the common support condition).

25The estimates presented are based on the methodology of radius matching, especially useful for
preventing errors in associating observations of the treated and untreated firms within the same
industry-year. The caliper, as suggested by the literature, was set at one-fifth of the standard
deviation of the propensity score. We also tested the robustness of our results employing the
nearest neighbor matching procedure, obtaining similar estimates. For an overview of the different
algorithms used in the literature see Caliendo and Kopeinig (2008).
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present significant differences in mean with respect to the group of treated compa-
nies before starting to invest abroad (Table 10).

4.3.2 Results

The results26 based on the propensity score matching procedure (Table 11) indi-
cate that, compared to analogous domestic firms, companies that invest abroad
show higher growth rates both in terms of output (employment, turnover and value
added) and input (employees and fixed capital) after the investment. Employment,
in particular, shows an average differential growth of about 2 percentage points
per year over the longer horizon. The point estimates of differential growth of
turnover and value added are even more remarkable. In addition, there is a positive
and significant effect on total factor productivity (4 percentage points in the first
year after the investment and around 2 percentage points over longer horizons);
it is also higher compared to the difference in value added per employee. Capital
growth rate differentials are positive but lower than employment rates, so capital
per worker shows a lower dynamic for new internationalized firms, even if it is sig-
nificant only at 10% confidence level.27 As expected, from the matching procedure
we do not find any statistically significant difference in t∗−1 between multinationals
and domestic firms. As a further robustness check we control for differences also in
t∗−3, keeping track of the same firms up to t∗+5 (Table 12). Results about ex-post
gains are in line with the previous analysis and moreover there are no statistically
significant differences between the two groups both in t∗ − 3 and t∗ − 1.

In Table 13 we test the robustness of these results by employing several esti-
mation methodologies for the TFP. All of the measures produce similar estimated
effects for the differences in productivity dynamics, as regards both the signifi-
cance and the magnitude of the ATT. The only exception are the effects generated
through the TFP measure adopted by Gandhi et al. (2012). Indeed, this method

26All the ATT estimates are obtained considering only firms that are observed over a broad
interval of time before and after the key year t∗, i.e. in the range t∗ − 2, t∗ + 5. Since we have
verified that counterfactual (domestic) firms are subject to higher attrition than MNEs we consider
it to be a conservative choice to analyze the effects of FDI conditional upon the survival of both
groups of firms. Moreover, in this way the results at different time horizons are easier to compare
since we always use the same treated and control firms. Unfortunately following this procedure
entails a loss of about 160 of new MNEs evaluated in t∗ + 1 and 120 in t∗ + 3. Nevertheless, our
results are robust to relaxing the constraint of being always observed in the range t∗ − 2, t∗ + 5.

27These estimates may be biased as new multinationals may start transferring prices to tax-
advantaged jurisdictions, over-invoicing input and under-invoicing output: this may lead to down-
ward bias estimates of ex-post gains in total factor productivity and output and an upward bias
of ex-post gains in capital (labor is unaffected since it is measured as the number of workers).
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probably provides a lower bound for the productivity differential, as it produces a
measure of productivity dispersion across firms that turns out to be narrower than
the others (see Gandhi et al., 2012; Rivers, 2013). However, also after adopting
this particular TFP measure, the annual productivity growth rate is about 0.5 per-
centage points higher for new-MNEs with respect to non-MNEs; the difference is
statistically significant at a 5 year horizon and only marginally at a 3 year horizon.

The positive effect on productivity growth appears to be consistent over the
entire time period considered for firms that invest in advanced countries, which
probably aim to obtain stable and effective access to the markets of destination
(Table 14). By contrast, investing in emerging countries does not seem to yield
significant efficiency gains, especially in the short term (Table 15), while the gains
in terms of turnover, value added, and employment for companies that invest in
advanced countries are sizeable and significant over the entire horizon. The ratio of
capital per worker of new multinationals that locate subsidiaries in advanced regions
also tends to grow at a slower pace compared with domestic firms. This suggests
that these firms are pursuing specific investment and organizational strategies, also
modifying the mix of production factors at home. However it is worth stressing that
this does not mean that these companies show lower investment rates in the domes-
tic market with respect to non-MNEs. Instead, the result originates from the fact
that employment dynamics tend to be proportionally stronger than capital stock
dynamics, compared to what happens in other companies. Employing a different
approach, Castellani and Giovannetti (2010) show that multinational firms are able
to exploit the capital factor more efficiently, and this may lead to a reduction in
the intensity of capital per worker in the headquarters. Investing in the emerging
countries does not generate this result, since capital differentials with respect to
domestic firms are positive while employment ones are not statistically different
from zero. Later on, when discussing the results of the effect of FDI on different
categories of workers, we will provide further explanations for this evidence.

It may appear rather puzzling that newMNEs experience significantly stronger
employment growth in the parent company compared to non-MNEs. Conversely,
public opinion has often shown concern about the possible negative impact of FDI
on domestic employment. Table 16 shows that the aggregate positive effect we
found is probably driven by the increase of white collar occupation in new-MNEs
investing in advanced countries.28 Instead there are no significant differences be-

28In this part of the analysis we do not constrain firms to be observed over the entire time span
[t∗−2, t∗+5] since we have information about the labor force composition only for a small subset
of our sample.
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tween new-MNEs and domestic firms in the employment dynamics of blue collar
workers, irrespective of the region of destination. This evidence suggests that the
parent company tends to intensify its human capital resources in order to manage
the greater complexity of the activity of a multinational firm and to provide head
quarter services to the subsidiaries. Moreover, since it seems reasonable to assume
that the capital intensity per worker is lower for white collar compared to blue collar
workers, this evidence may also justify the variation of capital per worker observed
in firms investing in advanced regions.

Finally, it is worth emphasizing that on average, starting to invest abroad
does not negatively affect employment. According to our estimates, this evidence
also applies to blue collar workers and to firms investing in emerging markets,
at least in the short to medium term. Even if these results are in line with the
findings of previous studies on the internationalization of Italian firms (Bronzini,
2010), their implications should be interpreted cautiously, given that there are many
aspects that are not fully considered in this kind of analysis. For instance, we
do not take into account the potential negative spillovers on domestic suppliers,
which might be replaced by other firms located in the country of destination of
the affiliates. Another potential risk for domestic employment may arise only over
longer time horizons than those considered in our analysis; for example, if the
foreign-based activity turns out to be more profitable than the domestic one, in the
long run the MNE may decide to close some plants or even to cease doing business
at home completely. Finally, our analysis does not take into account both the labor
force dynamic in the foreign affiliate (intensive margin) and the effects of further
investments abroad (extensive margin), as in Muendler and Becker (2010).

In order to identify which group of new MNEs are responsible of the positive
performance differentials, we estimate ATT separately for three broad economic
sectors: i.e. traditional, scale intensive and specialized-high tech.29 It turns out that
the positive productivity growth differentials are driven by new MNEs in specialized
and high-tech sectors investing in advanced countries (Table 17, 18 and 19) while
gains in scale (value added, turnover) are widespread among all firms establishing
their first subsidiary in developed regions. Growth in employment is stronger for
new MNEs investing in advanced economies, as already pointed out, but we find that

29Traditional sectors: food, beverages and tobacco; textiles and apparel; leather and related
products; wood and wood products; other manufacturing. Scale intensive sectors: paper products
and printing; coke and refined petroleum products; chemical and pharmaceutical products; rubber
and plastic products; non-metallic mineral products; metals and metal products. Specialized and
high-tech sectors: machinery and equipment; electrical, electronic and optical products; transport
equipment.
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it is strongest for firms in traditional sectors. Italian firms operating in these sectors
may suffer more than others from increasing foreign competition and stagnating
internal demand and without a proper strategy to reach foreign markets they may be
forced to reduce the number of their employees. In line with the previous analyses,
firms investing for the first time in developing countries do not exhibit higher growth
rates on average (Table 20, 21 and 22); the employment dynamic is actually lower
for firms operating in traditional sectors, but not statistically different.

As already mentioned, using the propensity score matching technique to
identify a causal relationship requires demanding assumptions on the similarity be-
tween the control and the treatment groups. Even if ex-ante the two subsamples are
not statistically different in their observable characteristics, one could claim that
there might be some unobservable aspects (other than investing abroad) that may
influence productivity growth patterns. Therefore, we implement a falsification test
in order to verify the robustness of our results and to provide further evidence that
the productivity gains observed in new MNEs do originate from investing abroad.
We reassigned to the multinational companies in our sample a “new” year of inter-
nationalization (t′) randomly drawn over a time interval that, for each firm, starts
from the first observation in the sample and ends ten years before the first invest-
ment.30 We then repeated the propensity score matching procedure considering
the “new” year of investment artificially constructed as the treatment event. The
resulting ATT estimates on total factor productivity variations are not statistically
different from zero.31 It follows that we can rely on this additional evidence to claim
that the results obtained using the actual year of investment do identify a causal
effect of FDI on productivity.

30Both the theoretical and the empirical findings on firm heterogeneity suggest considering a
period not too close to the time of the true investment (t∗). In fact, we know that firms investing
abroad must have an ex-ante competitive advantage in line with the findings of Helpman et al.
(2004); in a dynamic framework, this advantage may arise from a series of positive productivity
shocks in the years preceding the investment (Ghironi and Melitz, 2007). In our falsification
exercise we randomly choose t

′
at least 10 years before the actual investment, so even the evaluation

at the longest time horizon considered (t
′
+ 5) shall not be too close to true investment year t∗.

31The falsification exercise implies a reduction of the sample period of the analysis (1988-2002)
compared to the original one (1988-2011). To verify that the estimates of the falsification test were
not driven only by the sample modification, we re-estimated the baseline ATT effects using the
actual investment year t∗ and the falsification test sub-period (1988-2002). The estimates obtained
are significant and in line with those found for the whole sample. The results are available on
request.
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5 Conclusions

Over the last two decades an increasing number of Italian firms have started pro-
ducing abroad, establishing new plants or through mergers and acquisitions. Un-
derstanding how going multinational affects the firm’s ability to compete and how
it influences the business of the parent company in Italy may have relevant policy
implications. In particular, it is interesting to assess whether and how these interna-
tionalization strategies affect firms’ productivity. This is a key factor, in particular
for the Italian productive system, which has been suffering from a chronic loss of
competitiveness since the mid-nineties. Another critical point concerns the impact
of FDI on employment. This, more than any other aspect, has attracted the atten-
tion of public opinion and policy makers. To date the literature has not provided
unequivocal results on these issues, also because of the lack of adequate information
at firm level to analyze the phenomenon.

In order to shed new light on the topic, it was first necessary to build a suffi-
ciently broad and informative database. We tried to pursue this aim by identifying
a representative sample of Italian firms for which we could combine information on
foreign affiliates from different sources with the data necessary to obtain a satisfac-
tory measure of performance variables. For a large number of firms it was possible
to precisely date the investments and to define a complete geographical picture of
their presence abroad. In addition, by combining detailed balance sheet data with
those from the Invind surveys, it was possible to obtain a reliable estimate of total
factor productivity (TFP), the key variable to providing an overall assessment of
firm efficiency.

The recent literature on firm heterogeneity has provided exhaustive evidence
that companies which go multinational have a competitive advantage over compa-
nies that do not. This result is also clearly confirmed for our sample of manufac-
turing firms. Before becoming multinationals they are already much larger than
average (about twice in terms of turnover) and more productive; we estimated a
TFP premium of around 14%, even controlling for firm size.

It is evident that the selection of firms that become multinationals is any-
thing but random. This self-selection process significantly complicates the empiri-
cal analysis of the effects of internationalization on firm performance. In line with
some contributions that have recently addressed this issue, we attempted to iden-
tify the causal relationship through a propensity score matching technique. Using
this method of estimation we found that new MNEs have a higher dynamic than
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other similar domestic firms both in terms of total employment and total factor
productivity.

The effect on performance variables is very heterogeneous, depending on the
country of destination of the investment and the sector in which the firm operates.
We find positive gains for new MNEs investing in advanced economies in all the size
variables considered (turnover, value added, employment and capital). This group
of firms also shows a negative differential in the growth rate of capital per worker,
even if growth in the number of workers and capital is stronger. This could signal
a reorganization of production factors in the parent company in favor of the labor
input. In particular, the positive effects on employment are essentially explained by
developments in the white collar component. However, on average, and regardless
of the country of location, we do not find negative effects even on the employment
of blue collar workers. The aggregate gains in total factor productivity are mainly
driven by new multinationals operating in specialized and high-tech sectors.
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Tables and figures

Table 1: Correlation between productivity and internationalization strategy

Sample Estimation Results

Head and Ries, 2003 Japan, 1989 OLS MNE=EXP=DOM
Helpman et al., 2004 US, 1996 OLS MNE>EXP>DOM
Girma et al., 2004 Ireland, 2000 SD MNE>EXP=DOM
Girma et al., 2005 UK, 1990-1995 SD MNE>EXP>DOM
Kimura and Kiyota, 2006 Japan, 1994-2000 OLS MNE>EXP>DOM
Wagner, 2006 Germany, 1995 SD MNE>EXP>DOM
Castellani and Zanfei, 2007 Italy, 1994-1996 OLS MNE>EXP=DOM
Arnold and Hussinger, 2010 Germany, 1996-2002 SD MNE>EXP>DOM
Castellani and Giovannetti, 2010 Italy, 1998-2003 OLS MNE>EXP>DOM
Engel and Procher, 2012 France, 2004 SD MNE>EXP>DOM

MNE: multinational firms; EXP: exporters; DOM: domestic only firms. Estimation methods are
linear regression (OLS) and stochastic dominance (SD).

Table 2: Ex-ante advantage: self-selection test

Country Estimation Self-selection

Barba Navaretti and Castellani (2004) Italy Probit Yes
Barba Navaretti et al., 2010 Italy, France Logit Yes
Kimura and Kiyota, 2006 Japan Dynamic Probit Yes
Damijan et al., 2007 Slovenia Probit Yes
Hijzen et al., 2007 Japan Probit Yes
Hijzen et al., 2011 France Logit Yes
Raff et al., 2012 Japan Logit Yes

Null hypothesis: presence of a positive difference in productivity between multinationals and
non-multinationals before the first foreign investment.

Table 3: Ex-post effects of investing abroad

Country Starters(1) Estimation Ex-post effects
on TFP

Barba Navaretti and Castellani, 2004 Italy ∼110 PS-M Yes

Barba Navaretti et al., 2010 Italy ∼80 PS-M Yes
France ∼80 No

Hijzen et al., 2007 Japan <350(2) PS-M No
Hijzen et al., 2011 France <240(2) PS-M No
Ito, 2007 Japan <550(2) PS-M No
Bronzini, 2010 Italy ∼85 M No(3)

1 FDI starters are domestic firms switching to multinationals.
2 Due to the difficulty in obtaining the actual number of observations, sample size of the descriptive
analysis is reported.
3 Bronzini (2010) uses the sales-employment ratio instead of TFP. PS-M: propensity score matching;
M: matching.
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Table 4: Multinational firms premia in performance and size variables

Turnover Value Employment VA Capital Avg wage
Added per worker per worker

MNE 3.448*** 3.157*** 2.490*** 1.162*** 1.171*** 1.040***
(0.04) (0.036) (0.025) (0.006) (0.01) (0.003)

controls
sector-year y y y y y y

regional y y y y y y
dimension (L) n n n y y y

N 98452 96333 96054 92639 95064 93916
R2 0.306 0.308 0.248 0.198 0.210 0.370

Dependent variables are in logs. Percentage premia are computed by the exponential transformation of
the estimated MNE coefficients. Standard errors clustered at the firm level in parentheses. *: p<0.1; **:
p<0.05; ***: p<0.01.

Table 5: Multinational firms premia in total factor productivity

WLP WLP-M ACF LP GNR

MNE 1.118*** 1.137*** 1.117*** 1.112*** 1.082***
(0.005) (0.006) (0.005) (0.005) (0.003)

controls
sector-year y y y y y

regional y y y y y
dimension (L) y y y y y

N 88127 88143 88102 88147 89127
R2 0.583 0.907 0.439 0.618 0.924

Dependent variables are in logs. Percentage premia are computed by the expo-
nential transformation of the estimated MNE coefficients. WLP: Wooldridge
(2009); WLP-M: Wooldridge (2009) with omitted price bias correction; LP:
Levinsohn and Petrin (2003); ACF: Ackerberg et al. (2006); GNR: Gandhi
et al. (2012). Standard errors clustered at the firm level in parentheses. *:
p<0.1; **: p<0.05; ***: p<0.01.

Table 6: TFP premium for MNEs: quantile regression

Quantile regression OLS

10% 25% 50% 75% 90%

MNE 1.141*** 1.109*** 1.103*** 1.101*** 1.133*** 1.118***
(0.005) (0.003) (0.004) (0.005) (0.005) (0.005)

sector-year ctrls y y y y y y
regional ctrls y y y y y y

dimension (L) ctrls y y y y y y

Obs 88127 88127 88127 88127 88127 88127
R2 0.35 0.40 0.4 0.37 0.34 0.58

Percentage premia are computed by the exponential transformation of the estimated MNE coef-
ficients. TFP is estimated using the Wooldridge (2009) methodology. *: p<0.1; **: p<0.05; ***:
p<0.01.
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Figure 1: TFP (log of) distribution in manufacturing
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TFP is estimated using the Wooldridge (2009) methodology. We control for sector heterogeneity and business
cycles subtracting from the actual firm level TFP the sector-year average.
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Figure 2: Cumulative TFP (log of) distribution in manufacturing by destination
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TFP is estimated using the Wooldridge (2009) methodology. We control for sector heterogeneity and business
cycles subtracting the sector-year average from the actual firm level TFP. Distributions refer to one year before
starting to invest abroad.
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Figure 3: Cumulative TFP (log of) distribution in manufacturing by destination (only developing countries)
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TFP is estimated using the Wooldridge (2009) methodology. We control for sector heterogeneity and business
cycles subtracting the sector-year average from the actual firm level TFP. Distributions refer to one year before
starting to invest abroad.
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Table 10: Balancing test: pre and post-
matching t-test differences

t∗ − 1 Pre Post

Labor
level 0.637*** 0.060

(0.054) (0.081)
growth rate 0.006 0.007

(0.008) (0.012)

TFP
level 0.185*** 0.018

(0.018) (0.028)
growth rate -0.003 -0.006

(0.011) (0.017)

Capital
growth rate 0.016 0.006

(0.012) (0.018)

Capital per worker
level 0.185*** -0.022

(0.036) (0.056)

Leverage
level -272.088 2.616

(257.386) (64.665)

Age
level 0.032 0.014

(0.034) (0.052)

treated 353 330
untreated 33010 7399

Differences in mean with respect to the group
of control companies (t-test). Variables, in logs
(with the exception of financial leverage) are year-
sector demeaned. TFP is estimated using the
Wooldridge (2009) methodology. *: p<0.1; **:
p<0.05; ***: p<0.01.
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Table 13: Ex-post effects on TFP of investing abroad: PSM-DiD

WLP WLP-M LP ACF GNR

t*-1 -0.006 0 0.002 0.004 -0.003
(0.012) (0.014) (0.016) (0.017) (0.008)

treated 330 332 330 326 330
control 7399 7159 7136 6885 7130

t*+1 0.039*** 0.033** 0.039*** 0.031*** 0.012
(0.011) (0.014) (0.011) (0.012) (0.008)

treated 330 332 330 326 330
control 7399 7159 7136 6885 7130

t*+3 0.021*** 0.025*** 0.023*** 0.018** 0.006*
(0.005) (0.008) (0.006) (0.008) (0.004)

treated 330 332 330 326 330
control 7399 7159 7136 6885 7130

t*+5 0.016*** 0.019*** 0.016*** 0.014*** 0.005**
(0.005) (0.006) (0.004) (0.005) (0.002)

treated 330 332 330 326 330
control 7399 7159 7136 6885 7130

Dependent variables are average yearly growth rates. WLP: Wooldridge
(2009); WLP-M: Wooldridge (2009) with omitted price bias correction; LP:
Levinsohn and Petrin (2003); ACF: Ackerberg et al. (2006); GNR: Gandhi
et al. (2012). Bootstrapped standard errors in parentheses. *: p<0.1; **:
p<0.05; ***: p<0.01.

Table 14: Ex-post effects of investing abroad, advanced countries only

Turnover Value Employment Capital VA Capital TFP
Added per worker per worker

t*-1 0.004 0.013 0.007 0.015 0.006 0.009 0.005
(0.016) (0.025) (0.013) (0.021) (0.022) (0.021) (0.021)

treated 205 205 205 205 205 205 205
control 5150 5150 5150 5150 5150 5150 5150

t*+1 0.064*** 0.072*** 0.044*** 0.005 0.027 -0.039** 0.037**
(0.018) (0.02) (0.012) (0.014) (0.019) (0.018) (0.018)

treated 205 205 205 205 205 205 205
control 5150 5150 5150 5150 5150 5150 5150

t*+3 0.042*** 0.049*** 0.032*** 0.008 0.017** -0.024** 0.023***
(0.008) (0.01) (0.009) (0.009) (0.008) (0.011) (0.008)

treated 205 205 205 205 205 205 205
control 5150 5150 5150 5150 5150 5150 5150

t*+5 0.031*** 0.037*** 0.026*** 0.011* 0.01* -0.016** 0.015**
(0.007) (0.007) (0.006) (0.006) (0.006) (0.007) (0.006)

treated 205 205 205 205 205 205 205
control 5150 5150 5150 5150 5150 5150 5150

Dependent variables are average yearly growth rates. TFP is estimated using the Wooldridge (2009) methodol-
ogy. Bootstrapped standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.
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Table 15: Ex-post effects of investing abroad, developing countries only

Turnover Value Employment Capital VA Capital TFP
Added per worker per worker

t*-1 0.008 -0.013 -0.003 0.023 -0.011 0.026 -0.016
(0.025) (0.034) (0.018) (0.02) (0.03) (0.026) (0.031)

treated 89 89 89 89 89 89 89
control 2946 2946 2946 2946 2946 2946 2946

t*+1 0.003 0.003 -0.001 0.044 0.004 0.045* -0.002
(0.019) (0.022) (0.013) (0.027) (0.021) (0.025) (0.02)

treated 89 89 89 89 89 89 89
control 2946 2946 2946 2946 2946 2946 2946

t*+3 -0.006 0.012 0.005 0.028** 0.007 0.023* 0.004
(0.011) (0.015) (0.008) (0.014) (0.013) (0.013) (0.013)

treated 89 89 89 89 89 89 89
control 2946 2946 2946 2946 2946 2946 2946

t*+5 0.005 0.02* 0.012* 0.018* 0.008 0.006 0.009
(0.008) (0.012) (0.007) (0.01) (0.011) (0.009) (0.011)

treated 89 89 89 89 89 89 89
control 2946 2946 2946 2946 2946 2946 2946

Dependent variables are average yearly growth rates. TFP is estimated using the Wooldridge (2009)
methodology. Bootstrapped standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.

Table 16: Ex-post effects on white and blue collars of investing
abroad

White collar Blue collar
Advanced Emerging Advanced Emerging

t*-1 0.032 -0.009 -0.019 0.012
(0.027) (0.029) (0.022) (0.03)

treated 143 79 143 79
2009 1444 2009 1444

t*+1 0.074 0.004 -0.014 -0.012
(0.052) (0.052) (0.059) (0.021)

treated 120 67 120 67
1594 976 1594 976

t*+3 0.055*** -0.009 0.01 0.001
(0.018) (0.028) (0.03) (0.041)

treated 81 51 81 51
957 538 957 538

t*+5 0.037** -0.019 -0.002 0.026
(0.016) (0.019) (0.022) (0.025)

treated 56 32 56 32
461 317 461 317

Dependent variables are average yearly growth rates. Bootstrapped
standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.
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Table 17: Ex-post effects of investing abroad, advanced countries only, traditional sectors

Turnover Value Employment Capital VA Capital TFP
Added per worker per worker

t*-1 -0.004 0.019 -0.003 0.06** 0.021 0.062* 0.01
(0.028) (0.035) (0.023) (0.025) (0.024) (0.035) (0.025)

treated 89 89 89 89 89 89 89
control 1787 1787 1787 1787 1787 1787 1787

t*+1 0.05*** 0.041* 0.054*** 0.013 -0.013 -0.041** -0.003
(0.016) (0.022) (0.019) (0.02) (0.024) (0.019) (0.022)

treated 89 89 89 89 89 89 89
control 1787 1787 1787 1787 1787 1787 1787

t*+3 0.038*** 0.041** 0.042*** 0.007 -0.001 -0.035*** 0.008
(0.012) (0.02) (0.013) (0.011) (0.015) (0.011) (0.015)

treated 89 89 89 89 89 89 89
control 1787 1787 1787 1787 1787 1787 1787

t*+5 0.036*** 0.043*** 0.035*** 0.009 0.007 -0.026*** 0.014
(0.011) (0.013) (0.01) (0.008) (0.009) (0.008) (0.009)

treated 89 89 89 89 89 89 89
control 1787 1787 1787 1787 1787 1787 1787

Dependent variables are average yearly growth rates. TFP is estimated using the Wooldridge (2009) method-
ology. Bootstrapped standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.

Table 18: Ex-post effects of investing abroad, advanced countries only, scale intensive sectors

Turnover Value Employment Capital VA Capital TFP
Added per worker per worker

t*-1 0.032 0.045 0.019 0.01 0.026 -0.008 0.03
(0.023) (0.042) (0.024) (0.029) (0.043) (0.033) (0.041)

treated 48 48 48 48 48 48 48
control 1797 1797 1797 1797 1797 1797 1797

t*+1 0.058** 0.073** 0.034 0.03* 0.04 -0.003 0.044
(0.028) (0.033) (0.021) (0.017) (0.034) (0.03) (0.032)

treated 48 48 48 48 48 48 48
control 1797 1797 1797 1797 1797 1797 1797

t*+3 0.037** 0.037*** 0.024 0.05** 0.014 0.026 0.01
(0.016) (0.014) (0.015) (0.02) (0.016) (0.018) (0.015)

treated 48 48 48 48 48 48 48
control 1797 1797 1797 1797 1797 1797 1797

t*+5 0.039*** 0.041*** 0.031*** 0.039*** 0.01 0.008 0.011
(0.013) (0.014) (0.01) (0.014) (0.013) (0.015) (0.012)

treated 48 48 48 48 48 48 48
control 1797 1797 1797 1797 1797 1797 1797

Dependent variables are average yearly growth rates. TFP is estimated using the Wooldridge (2009) method-
ology. Bootstrapped standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.
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Table 19: Ex-post effects of investing abroad, advanced countries only, specialized and high tech sectors

Turnover Value Employment Capital VA Capital TFP
Added per worker per worker

t*-1 -0.004 -0.011 0.018 -0.025 -0.029 -0.043 -0.021
(0.027) (0.03) (0.018) (0.032) (0.029) (0.033) (0.029)

treated 70 70 70 70 70 70 70
control 1435 1435 1435 1435 1435 1435 1435

t*+1 0.086*** 0.104*** 0.034* -0.013 0.07*** -0.046* 0.081***
(0.029) (0.031) (0.018) (0.026) (0.025) (0.028) (0.026)

treated 70 70 70 70 70 70 70
control 1435 1435 1435 1435 1435 1435 1435

t*+3 0.052*** 0.065*** 0.025** -0.016 0.04*** -0.041** 0.049***
(0.013) (0.019) (0.012) (0.017) (0.013) (0.017) (0.015)

treated 70 70 70 70 70 70 70
control 1435 1435 1435 1435 1435 1435 1435

t*+5 0.025** 0.031** 0.013 -0.007 0.018** -0.02* 0.022***
(0.012) (0.013) (0.011) (0.013) (0.008) (0.011) (0.008)

treated 70 70 70 70 70 70 70
control 1435 1435 1435 1435 1435 1435 1435

Dependent variables are average yearly growth rates. TFP is estimated using the Wooldridge (2009) methodol-
ogy. Bootstrapped standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.

Table 20: Ex-post effects of investing abroad, developing countries only, traditional sectors

Turnover Value Employment Capital VA Capital TFP
Added per worker per worker

t*-1 -0.045 -0.009 -0.014 -0.044 0.005 -0.031 0.01
(0.039) (0.048) (0.027) (0.033) (0.051) (0.038) (0.048)

treated 29 29 29 29 29 29 29
untreated 1122 1122 1122 1122 1122 1122 1122

t*+1 -0.021 -0.033 -0.029 -0.009 -0.004 0.02 -0.01
(0.025) (0.04) (0.025) (0.033) (0.041) (0.034) (0.039)

treated 29 29 29 29 29 29 29
untreated 1122 1122 1122 1122 1122 1122 1122

t*+3 -0.035* -0.001 -0.013 0.014 0.012 0.028 0.003
(0.019) (0.025) (0.016) (0.024) (0.019) (0.025) (0.018)

treated 29 29 29 29 29 29 29
untreated 1122 1122 1122 1122 1122 1122 1122

t*+5 -0.001 0.019 -0.003 0.017 0.022 0.02 0.016
(0.015) (0.021) (0.015) (0.018) (0.015) (0.016) (0.014)

treated 29 29 29 29 29 29 29
untreated 1122 1122 1122 1122 1122 1122 1122

Dependent variables are average yearly growth rates. TFP is estimated using the Wooldridge (2009) method-
ology. Bootstrapped standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.
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Table 21: Ex-post effects of investing abroad, developing countries only, scale intensive sectors

Turnover Value Employment Capital VA Capital TFP
Added per worker per worker

t*-1 0.012 -0.03 -0.018 0.053 -0.012 0.071 -0.027
(0.028) (0.036) (0.027) (0.041) (0.047) (0.048) (0.043)

treated 33 33 33 33 33 33 33
control 1025 1025 1025 1025 1025 1025 1025

t*+1 -0.01 -0.007 -0.002 0.076 -0.005 0.078 -0.014
(0.025) (0.035) (0.014) (0.056) (0.028) (0.05) (0.026)

treated 33 33 33 33 33 33 33
control 1025 1025 1025 1025 1025 1025 1025

t*+3 -0.011 0.01 0.015 0.025 -0.004 0.011 -0.003
(0.017) (0.019) (0.012) (0.033) (0.017) (0.028) (0.018)

treated 33 33 33 33 33 33 33
control 1025 1025 1025 1025 1025 1025 1025

t*+5 -0.013 0.002 0.018** 0.018 -0.016 0 -0.013
(0.014) (0.016) (0.009) (0.025) (0.017) (0.021) (0.018)

treated 33 33 33 33 33 33 33
control 1025 1025 1025 1025 1025 1025 1025

Dependent variables are average yearly growth rates. TFP is estimated using the Wooldridge (2009)
methodology. Bootstrapped standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.

Table 22: Ex-post effects of investing abroad, developing countries only, specialized and high tech sectors

Turnover Value Employment Capital VA Capital TFP
Added per worker per worker

t*-1 0.079* 0.031 0.033 0.032 -0.001 0 0.003
(0.044) (0.057) (0.024) (0.037) (0.059) (0.043) (0.056)

treated 26 26 26 26 26 26 26
control 663 663 663 663 663 663 663

t*+1 0.029 0.042 0.03 0.07 0.013 0.041 0.01
(0.042) (0.047) (0.018) (0.049) (0.049) (0.053) (0.049)

treated 26 26 26 26 26 26 26
control 663 663 663 663 663 663 663

t*+3 0.031 0.027 0.011 0.042* 0.016 0.031 0.013
(0.02) (0.031) (0.014) (0.023) (0.026) (0.023) (0.026)

treated 26 26 26 26 26 26 26
control 663 663 663 663 663 663 663

t*+5 0.033* 0.044* 0.021* 0.023 0.023 0.002 0.026
(0.017) (0.025) (0.012) (0.02) (0.019) (0.022) (0.02)

treated 26 26 26 26 26 26 26
control 663 663 663 663 663 663 663

Dependent variables are average yearly growth rates. TFP is estimated using the Wooldridge (2009)
methodology. Bootstrapped standard errors in parentheses. *: p<0.1; **: p<0.05; ***: p<0.01.
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A TFP estimation

We start from a (log) Cobb-Douglas production function in capital (kit) and labor
(lit)

yit = αkit + βlit + ωit + ηit, (A.1)

where yit is value added, ωit is observed by the firm but not by the econometrician
and ηit is a random iid term, and adopt different estimation methodologies to obtain
the total factor productivity ωit + ηit.32

The first is that of Levinsohn and Petrin (2003), henceforth LP, in order to
deal with the simultaneity bias. This bias arises as the level of inputs chosen by
the firm are correlated with the unobserved productivity shocks (a positive shock
will induce firms to use a higher amount of variable inputs). Thus, endogeneity
between variable inputs and ωit will lead to an upward bias in the labor coefficient
and a downward bias in the capital one, under the plausible assumption of a positive
correlation between labor and capital. In order to tackle this bias, Levinsohn and
Petrin (2003) use materials, function of capital and productivity, to control for
unobserved productivity and obtain an estimate of the variable input coefficient,
labor; then, in a second stage, they obtain an unbiased estimate of the capital
coefficient.

The second methodology was developed by Ackerberg et al. (2006), hence-
forth ACF, in order to overcome the collinearity problem in the input choices of the
Levinsohn and Petrin (2003) method. As both variable inputs, i.e. labor and ma-
terials, are chosen simultaneously and depend on the same state variables (capital
and ωit), it is impossible to identify in the first stage both the capital coefficient
and the labor one. Therefore, Ackerberg et al. (2006) estimate both coefficients
in the second stage, after netting out from value added the random iid term ηit.
Morover, we assume that the labor market is characterized by some frictions - i.e.
firms cannot freely modify labor, for example for hiring and/or firing costs.

The third methodology is the Wooldridge (2009) method, henceforth WLP,
similar to Ackerberg et al. (2006) but more efficient. In this case we also assume
there are no frictions in the labor market, so firms can modify labor without any
cost.

Finally, Gandhi et al. (2012), henceforth GNR, provide the fourth method,
where the dependent variable is gross output instead of value added. In this way, the

32For a comprehensive survey of different estimation methodologies see Van Beveren (2011) and
Ackerberg et al. (2007).
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elasticity of materials is no longer constrained to unity and the production function
is a translog.

The estimation procedure is carried out on 14 manufacturing sectors, follow-
ing the 1991 ATECO classification.

Furthermore, we try to take into account another potential source of bias,
i.e. using a sectoral-level deflator instead of the real firm price in the estimation of
TFP, as pointed up in several studies.33 We follow two different strategies.

First, we build a quasi-firm level price index. Using firm-level production vol-
umes and values in the TFP estimation, Smeets and Warzynski (2013) find that new
exporters obtain a positive premium on productivity with respect to non-exporting
firms. Nevertheless, the premium disappears when estimating TFP with a sectoral
price index, so unobservable firm prices introduce a severe form of bias. We do not
have access to values and volumes firm data. However, in Invind we observe firm
level annual price variations; exploiting this information permits the construction
of a highly disaggregated price index, taking into account sector, dimension and
region of the firm. This index has been considered as the initial price level of each
firm in the panel. Annual variations from Invind are then applied to these levels,
when available. We end up with a quasi-firm price index, computed with both firm
level information and sector/dimension/location data.

Second, we indirectly correct for omitted price bias following the De Loecker
(2011) procedure, based on Klette and Griliches (1996) approach of modeling ex-
plicitly the demand side. The Wooldridge (2009) methodology is modified assuming
monopolistic competition in each sector, i.e. horizontally differentiated goods; we
add sub-sector value added in the production function as a proxy of demand reach-
ing each firm and sub-sector dummies to control for specific shocks. Thus, we are
able to estimate a mark-up for each of the 14 sectors, exploiting longitudinal demand
variation at the sub-sector level. In this way, input elasticities in the production
function are not biased since they are estimated explicitly taking into account firms’
price-making behavior, under the assumption of monopolistic competition.

Production function estimation with the WLP method, quasi-firm price in-
dex and net tangible assets from balance sheets leads to very low and often not
statistically different from zero capital coefficient estimates (Table A1). These val-

33Klette and Griliches (1996) show that input coefficients are downward biased if firm price is
not equal to the sector price index. In order to obtain an unbiased estimate of TFP Levinsohn and
Melitz (2002) suggest embedding in the model, following Klette and Griliches (1996), a demand
side characterized by horizontally differentiated goods so that the difference between sector and
firm price can be estimated.
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ues do not appear very realistic, according both to macroeconomic factor shares and
previous micro-level empirical evidence (Griliches and Mairesse, 1995; Blundell and
Bond, 2000; Levinsohn and Petrin, 2003). The test for constant returns to scale
often fails, indicating that the majority of sectors are characterized by decreas-
ing returns, another unrealistic result. Other works employing similar estimation
methodologies and capital measures (tangible assets) encounter the same issues of
low capital elasticity and decreasing returns to scale (e.g. Van Biesebroeck, 2008;
Castellani and Giovannetti, 2010; Mancini, 2011). This evidence is in line with the
results of Lizal and Galuscak (2012): inaccuracy in measuring tangible assets might
lead to a downward bias in the capital coefficient in the production function.

Switching to a more reliable capital measure - the one obtained from the
perpetual inventory method - brings higher estimates of capital elasticities in every
sector,34 much more in line with previous evidence (Table A2). Moreover, constant
returns to scale are present in the vast majority of sectors.

Lastly, we use the WLP method with the correction for omitted prices, hence-
forth WLPM, mentioned above. Not surprisingly we obtain much higher coefficient
estimates and returns to scale, in some cases increasing (Table A3).

34These results are not very different from those obtained using the sectoral price index instead
of the quasi-firm price. Estimates are available upon request.
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B Propensity score matching with diff-in-diff

Defining Y FDI and Y DOM as the potential outcome of an investing or domestic
firm, respectively, and d as the treatment indicator (investment=1), the effect of
investing abroad can be computed as the Average Treatment effect on the Treated:

ATT = E(Y FDI − Y DOM |d = 1) = E(Y FDI |d = 1)− E(Y DOM |d = 1), (B.1)

that is the effect of investing abroad for the first time on the multinational firms.

In principle, the identification of the effects of FDI would require comparing
the evolution of new MNEs, E(Y FDI |d = 1), with the performance of the exact
same company in the event that it had not made the investment E(Y DOM |d = 1).
In practice, this option is not viable since we can only observe the outcome of
those firms that are not investing abroad, E(Y DOM |d = 0). Using the latter as a
counterfactual could potentially generates a bias:

B(ATT ) = E(Y DOM |d = 1)− E(Y DOM |d = 0). (B.2)

Thus, in order to obtain a valid identification of the causal effect through
matching the conditional mean independence assumption must be verified: con-
ditional on a set of observable characteristics X, the average performance of the
non-investing company must be equal to that of the MNE had it not invested
abroad in time t∗:

E(Y DOM |X, d = 1) = E(Y DOM |X, d = 0) = E(Y DOM |X), (B.3)

in other words, there are a set of observed characteristics X such that outcomes of
domestic firms are (mean) independent with respect to the treatment indicator.

Unfortunately, it is likely that some unobservable variables (excluded from
X) could also affect both the future performance of the firm and the choice of in-
ternationalization; the self-selection in the treatment (the acquisition of the MNE
status) does not only depend on the observable variables included in X (selection
on observables) but also on some unobserved characteristics (selection on unob-
servables). Following a standard propensity score matching procedure requires as-
suming no selection on unobservables at all. However, it is possible to combine a
difference-in-differences approach (Heckman et al., 1997), which eliminate the fixed
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unobserved variables, with propensity score matching (PSM-DiD). Therefore we
evaluate the change in outcome up to t∗ + s where t∗ is the year of the first foreign
investment and s are different horizons (1, 3, 5):

ATTt∗+s = E(∆Y FDI
t∗+s −∆Y DOM

t∗+s |X, d = 1). (B.4)

Matching estimators are difficult to implement when the set of conditioning
variables X is large and some variables are continuous. Rosenbaum and Rubin
(1983) demonstrate that if (B.3) is valid, then it is possible to avoid the curse of
dimensionality by simply focusing on P (d = 1|X) instead of the vector X, i.e. the
predicted probability of investing abroad for the very first time. In this way it is
possible to match treated and untreated units on the basis of their similarity on the
estimated propensity score.

Thus the conditional mean independence assumption (B.3) becomes

E(Y DOM |P (d = 1|X), d = 1) = E(Y DOM |P (d = 1|X), d = 0), (B.5)

and in terms of the growth rate, following the diff-in-diff procedure:

E(∆Y DOM
t∗+s |P (d = 1|X), d = 0) = E(∆Y DOM

t∗+s |P (d = 1|X), d = 1), (B.6)

where we include the rate of growth of the main outcome variables (TFP, labor and
capital) ∆Yt∗−1 in the X vector to control for the possibility of an increasing trend
for new MNEs before starting to invest abroad, a potential violation of the parallel
trend assumption required by the diff-in-diff strategy.

Thus once matching has been performed we compute:

ATTDID =
1

NFDI

∑
i∈FDI

[
∆Y FDI

i −
∑

j∈DOM

wij∆Y
DOM
j

]
=

= ∆Ȳ FDI − 1

NFDI

∑
j∈DOM

wj∆Y
DOM
j ,

(B.7)

where NFDI is the number of companies that start to invest abroad, ∆Y FDI
i is the

variation in the performance variable between t∗ and t∗ + s for firm i starting to
invest abroad, ∆Y DOM

i is the same for firm j that operates only in the domestic
market, wij is the weight of the j− th control firm associated with the treated firm
i through the matching procedure and wj is the sum of wij across i.
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