
 

This paper investigates the idea that firms can learn to innovate from international activities 
and that their innovation performance is influenced by the links they have with foreign 
markets. By using micro data from Italy we aim to shed additional light on the relationship 
between different internationalization strategies and innovation. We want to contribute to 
the strand of  literature named LIBE (learning-to-innovate-by-exporting); however, we 
further extend this approach taking into account the different level of  complexity 
concerning internationalization strategies, identifying which channel (focusing on exports, 
FDI and outsourcing) has a stronger impact on firms’ innovation performance. First we 
implement a probit estimation; secondly, we will cope with endogeneity and selection issues 
by implementing a propensity score matching (PSM). We find that it is possible to suppose 
the existence of  a “hierarchy” among the different strategies considered: FDI is the strategy 
ensuring the higher return in terms of  innovation of  any type, while exports in the case of  
product innovation. On the contrary, outsourcing is the less rewarding strategy. Another 
important contribution of  our work is to consider how exporting, investing or outsourcing 
in different destination countries may affect the innovation outcome.We find that investing 
in non-European industrialized countries has a positive impact on innovation; moreover, 
firms exporting in non-industrialized countries may benefit in terms of  innovation more 
than firms that export in more developed countries. 
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1. Introduction. 

A general and commonly accepted finding from micro-econometric studies 
on trade is that “better” firms self-select into export markets, while exporting 
does not necessarily imply increased learning (Wagner 2007). While the 
empirical evidence on self-selection into exports is large and in accordance 
with theoretical predictions, the learning-by-exporting has been the subject 
of  growing research because of  the weak empirical support it has received. 
Whereas the existing literature typically examines learning-by-exporting by 
considering differences in productivity, in this study we want measure the 
effect of  different internationalization strategies on innovation performance. 
Taking advantage of  the traditionally larger availability of  data on export 
activities more than on other strategies, export has been the most widely 
used class of  international involvement. However we want to compare the 
effects of  different strategies of  internationalization on innovation to see 
which could allow firms to perform better in innovation to gain competitive 
advantage on their less innovative counterparts. 
The economic literature has highlighted, indeed, the existence of  a positive 
relationship between competitiveness and degree of  internationalization at 
firm level identifying different level of  complexity concerning 
internationalization strategies ( with this picking order export, import, two-
way traders, outsourcing, FDI) (e.g. Mayer et al., 2007; Altomonte, 2013; 
Costa et al., 2016). 
Exporting is an important and initially preferred strategy of  
internationalization because it involves lower levels of  commitment and risk, 
compared to FDI, as firms do not have to deal with costs and complexities 
of  setting foreign establishments. 
Another important strategy of  internationalization can be considered foreign 
direct investments (FDI). Commonly defined as a firm’s allocation of  
business activities by investing in a foreign country, FDIs have been 
considered a more complex internationalization strategy than export. It is  
based on foreign affiliates, or subsidiaries, or creating a joint venture, and it 
has been studied by different streams of  literature looking at both sides of  
this strategy: on one side, the determinants of  firms’ decision to 
internationalize production, and, on the other side, the direct and indirect 
effects of  this kind of  activities on host and home economies (Castellani et 
al., 2015). 
Traditionally, a number of  studies have provided evidence that firms 
internationalizing production are more productive and, in turn, investing 
abroad may enhance the productivity of  internationalized firms (Wagner, 
2012). 
The debate on the effect of  offshoring on domestic economies is still an 
open question (Castellani, et al. 2015). On the one hand, there are studies 
arguing that investing in R&D increases the firms’ ability in creating 
knowledge (Zanfei, 2000; Narula and Zanfei, 2005 ), since there can be a 
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reverse knowledge transfer from foreign firms to the parent company and 
also because an investment abroad might allow firms to concentrate on their 
core competences which might enhance firms’ strategic investment in R&D. 
On the other hand, there are studies highlighting that there could be the risk 
that firms offshoring strategic activities could lose their knowledge and 
abilities in favour of  new firms or  countries emerging with new capabilities 
(Narula, 2002). 
The third analyzed strategies is the outsourcing. Following Gilley et al. 
(2000), it can be defined as “a highly strategic decision that has the potential 
to cause ripple effects on the entire organization”. It can arise through the 
procurement of  external purchases for internal activities of  product that 
have been previously completed internally (substitution-based) or through the 
acquisition of  goods and service that have never been produced by the firm 
(abstention-based). A number of  work has studied the effects of  outsourcing 
distinguishing advantages and disadvantages of  this strategy. If  there are 
studies finding financial and non-financial advantages of  outsourcing, there 
are others underlining that this strategy could be a serious threat for 
innovation by the outsourcers, since it could be often used as substitute for 
innovation. 
The aim of  this work is to shed additional light on the relationship between 
innovation and internationalization. Controlling on firms’ specific 
characteristics (e.g. size, capital intensity, level of  investment in R&D, 
ownership,) we will investigate if  there can be some post-entry in 
international markets effects on innovation, with the aim to contribute to the 
branch of  learning-to-innovate-by-exporting (LIBE) literature. Another 
purpose we want to achieve is to understand which kind of  
internationalization choice has greater effects on the innovation 
performance.  Given that the literature has identified a positive relationship 
between competitiveness and degree of  internationalization at firm level 
identifying different level of  complexity concerning internationalization 
strategies we will see which channel of  trade (focusing on exports, FDI and 
outsourcing) has a stronger impact on firms’ innovation performances 
We deal with these issues with different complementary methodologies. 
Firstly, we estimate a probit adopting delayed variables to elaborate very 
preliminary results on causal relationship, and finally, to cope with possible 
endogeneity and self-selection bias effects, we apply propensity score 
matching in order to control for endogeneity and sample selection problems. 
Moreover, in the Appendix of  the chapter of  our study, we deal with 
“selection bias due to unobservables” problem using the method proposed 
by Heckman (1974, 1978, 1979), a seminal contribution in modeling sample 
selection  
The paper is organized as follows: in the following session, there is a review 
of  the main literature, theoretical and empirical; in section 3 we describe the 
data, the variables definition and provide some descriptive statistics; in the 
subsequent section, we show and comment the results we get from our 
analysis; some conclusions follow. 
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   2. Literature review. 
  
The study of  the relationship between innovation and internationalization 
dates back to early nineties focusing mostly on the effects that 
internationalization can have on firms productivity documenting this relation 
following the two aforementioned different paths: the self-selection 
mechanisms and the learning-by-exporting (LBE) hypothesis. 
The first hypothesis has more solid theoretical background (Melitz 2003, 
Constantini, Melitz 2008) which findings have been strengthened by the 
empirical literature (Aw et al., 2000; Bernard and Jensen, 1999; Clerides et al., 
1998; Greenway and Kneller 2007), whereas the LBE has less empirical 
evidence being an under-explored topic with comparatively less contributions 
supporting this hypothesis (Salomon and Shaver, 2005; Wagner, 2007, 2012, 
2015; Silva et al., 2012; Van Beveren and Vandenbussche, 2010; Bratti and 
Felice, 2012; Damijan, 2015). 
The most relevant issue behind both hypotheses is that firms are 
substantially heterogeneous under several aspects and these specific 
characteristics influence both ex-ante, the decision to undertake international 
activities justifying the self-selection, and ex-post performance, meaning the 
way they can internalize knowledge flows coming from foreign markets. 
The economic literature questioned what are the the drivers of  
internationalization  decisions and one of  these can be found in R&D and 
innovation investments (see Griliches, 1998) finding that these are important 
elements to explain ex-ante productivity differences and ex-post assimilation 
process of  knowledge. 
The bunch of  works related to this field has succeeded, for example, in 
explaining that innovation has a positive impact on the propensity to export 
(Greenaway and Kneller 2007; Wagner 2007; Bellone et al. 2010; Cassiman 
and Golovko, 2011) and, on the other side, there is a branch of  research that 
highlighted the importance of  exporting in enhancing the productivity of  the 
firms and the decision to innovate (Salomon and Shaver, 2005; Wagner, 2007, 
2012, 2015; Silva et al., 2012; Van Beveren and Vandenbussche, 2010; Bratti 
and Felice, 2012; Damijan, 2015).  
From a theoretical perspective, the traditional economic models were more 
able to explain formally, considering the inter-firm differences, the self-
selection mechanism rather than the learning-by-exporting hypotheses. 
Concerning the economic theory, this has progressively shifted from an 
industry level analysis to a micro level perspective in which the specific firms 
characteristics have a growing  central role in explaining differences in 
performance and decision-making processes. 
However, in this literature, as said, the theoretical work by Melitz (2003) is a 
crucial milestones in providing theoretical foundations to the so called New 
trade theories because it introduced, as said, the presence of  a large 
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heterogeneity and of  a selection mechanism in both the participation in 
international markets decisions and also in the level of  sales that a firms 
complete abroad with respect to the total amount of  sales. According to this 
model, firms that decide to enter foreign markets have to face sunk costs that 
they can face only overstepping a threshold level of  productivity derived 
according to their characteristics. 
Starting from these findings, there are other models that consider the causal 
relation between productivity and exporting: Bernard, Eaton et al (2003), 
introducing Bertrand competition into an extension of  the Ricardian 
framework with a given set of  goods, still explain that competition on 
foreign markets boosts the plant productivity.  
Helpman, Melitz and Yeaple (2003) in a multi-country, multi-sector general 
equilibrium model, confirm the relevance of  firm level heterogeneity as a key 
determinant of  relative export and FDI flows influencing the decision of  
(heterogeneous) firms to serve foreign markets either through exports or the 
possibility for firms to sell directly to the host country (horizontal FDI). In 
their framework, the intermediate productivity firms decide to serve the 
foreign markets, the most productive among this group will further choose 
to serve the overseas market via FDI, whereas market and low productivity 
firms serve the domestic market. 
Costantini and Melitz (2008) incorporating the heterogeneity of  firms in a 
dynamic model, in the context of  liberalization of  trade regimes, jointly 
consider innovation decisions (subject to sunk costs) and/or entry (exit) 
export market, proving the self-selection of  more productive firms into 
export markets. This decision in a context of  trade liberalization is also 
influenced by firms expectations about current and future trade costs. 
Also Bustos (2011) and Aw et al. (2011) consider in their model 
heterogeneous firms and both innovation and foreign market participation 
with productivity influencing firms performance. 
Reflecting the chance of  perspective of  the the theoretical literature and the 
growing relevance acknowledged to the heterogeneity of  the firms, on the 
empirical ground, as well, it has been recognized that firms’ characteristics 
may have different effects on productivity, innovation and degree of  
internationalization motivating the study of  interrelations between all these 
aspects (Bernard and Jensen 1995; Greenaway & Kneller 2007; Wagner 2007,  
2012, 2014; Caleb et al. 2015, to quote some).  
The pivotal role of  productivity as a proxy of  firms’ performance to measure 
of  the the effect of  R&D investments and activities has been documented by 
an extended literature from the paper by Griliches (1979) up to more recent 
studies (e.g. Clerides 1998, Wagner 2006). The results documented by this 
literature are broadly accepted and, in particular, the role of  R&D in  
enhancing firm’s productivity. 
If  it is true that among the characteristics that can influence firms’ decisions, 
the positive effect of  innovation on the probability of  participation in export 
markets has been found by several works (Caldera, 2010; Ganotakis and 
Love, 2009; Cassiman and Golovko, 2011; Bravo-Ortega et al. 2013, to quote 

�5



some), many questions have still not yet been answered about how the causal 
relation works. 
The first and most relevant work in this field is the one by Salomon and 
Shaver (2005), on Spanish firms, who find, even in presence of  not 
homogeneous results over sectors because of  some industry factors, that 
firms increase their production, product innovation and patent application 
subsequent to becoming exporters and, moreover, less developed countries 
stand to gain more from trade than developed ones.  
Moreover, knowledge flows can come from different levels of  involvement 
in international market - because globally engaged firms have access to larger 
stocks of  knowledge through contacts with foreign customers and suppliers - 
with different effects (e.g. Criscuolo et al.,2010; Damijan et al., 2015 on 
import/export). 

Focusing on Italy, even if  few studies focused on the relationship between 
trade and innovation, some of  them, reflecting, also in this case, the changed 
perspective in explaining exporting performance from an industry level 
determinants approach to a more firm specific one, have found evidence in 
step with international economic literature documenting evidence in favor of  
a positive effect on trade due to R&D expenditure (e.g. Sterlacchini 2001, 
Basile 2001) and that non-exporting firms turn out as the worst performers 
with respect to firms involved in international activities (Sterlacchini, 2001; 
Brancati et al. 2015).  
Also if  we restrict the focus on the Italian case of  study, the literature is 
divided in one stream studying the effect of  innovation and R&D on being 
involved in international trade and viceversa, mostly focusing on export as 
internationalization strategy: Basile (2001), for example, following Wagner 
(1998), finds evidence that innovation is very crucial factor in explaining firm 
level heterogeneity in export behaviour; similarly, Castellani and Zanfei 
(2007), even if  the data they use have some limitations we have already 
mentioned in previous chapter, uncover evidence that firms, being involved 
in international activities, ensures productivity premium and better innovative 
performance; moreover, Nassimbeni (2001) finds that the propensity of  
small units to export is strictly linked to their ability to innovate; Benfratello 
and Razzolini (2009), through the estimation of  different measures of  TFP, 
find that there is a productivity ranking among domestic firms, exporters and 
FDI performers with the latter showing the higher productivity;  Frazzoni et 
al. (2012), for example, find some evidence that also bank-firm relations may 
have a (positive) impact on export participation and, on the contrary, the 
strength of  export affects the probability that a firm introduces product 
innovation. 
Firms’ choices on internationalization, however, can concern different 
strategies (two way trading; FDI; outsourcing; etc.) and they can have 
different effects on innovation. On the side of  the learning-by-exporting 
framework, indeed, there are works (e.g. Bratti and Felice, 2012, Accetturo et 
al., 2014) showing that export status affects the propensity of  firms to 
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introduce innovations and an increase in foreign demand is an important 
driver for innovation to boost firms’ incentives to innovate and introduce 
new products. 
If  we look at the possibility of  investing abroad, the FDI choice, the 
literature found positive and negative effects of  this strategies on innovation. 
On the one hand, some authors have argued that internationalization (mainly 
via FDI and cooperative alliances) allows firms to gain access to new 
technologies augmenting or complementing firms' existing knowledge stock 
finding some valuable resources for companies wishing to be innovative as 
human capital in a cheaper, faster and less risky way than in-house (Chung 
and Yeaple, 2008; Quinn, 2000). 
On the other hand, it has been highlighted that offshoring may be a risk 
since firms offshoring strategic activities may lose competitive advantages in 
favor of   new firms. 
A similar debate is still open for what concerns the outsourcing since it may 
lead to some potential financial and non-financial benefits.  
The former kind of  advantage is usually identified in cost ones: outsourcing 
firms, indeed, usually achieve a benefit with respect to vertically integrated 
firms since manufacturing costs usually decline since firms can switch 
suppliers in favour of  more advantageous and technologically advanced ones 
(Gilley et al. 2000). Moreover, outsourcing may lead to non-financial 
advantages such as an increased focus on core competences of  the firms 
that, if  on one side it may be reduction of  flexibility in the long run, on the 
other one it allows to concentrate all managerial and financial resources on 
those activities on which the firms does its best. 
The downside of  outsourcing is a decline in innovation by the outsourcer 
because it is often used as a substitute for innovation leading the firms to 
loose touch with more advanced technological breakthroughs (Teece, 1987) 
and, moreover, suppliers could gain knowledge that may lead them to 
become firms’ competitors. 
Some authors assert that a way to understand how firms learn from their 
international involvement is to consider important elements such as 
investments in technology made by firms to absorb and assimilate knowledge 
spillovers (e.g. Aw, Roberts and Winston, 2005) and the strategy they 
implement, given that different strategies (outsourcing, exporting, FDI) may 
lead to different results (Altomonte et al., 2013). 
The positive correlation between innovation and internationalization at the 
firm level and the strength of  this correlation increases with the complexity 
of  the internationalization strategy and even if  larger and more productive 
firms may benefit more from foreign contacts (as the “happy few” in Mayer 
and Ottaviano, 2007)  also smaller and less productive firms can choose the 
right mix of  internationalization and innovation activities. In conclusion, the 
literature reviewed has underlined the importance of  both innovation and 
internationalization activities as drivers for  increasing firms production. The 
study of  the relation between these two variables may have important 
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implication for policy makers in order to implement  more effective policies 
to encourage innovation. 

   3. Data and descriptive statistics. 

In our work, we consider, as said, firm level data on Italian firms drawn on 
three waves of  a survey: from the 8th (1998-2000) and 9th (2001-2003)  
Capitalia Survey of  Manufacturing firms (Indagine sulle imprese 
manifatturiere, SIMF or Capitalia Survey) managed by the Capitalia banking 
group (formerly Mediocredito Centrale and now member of  the UniCredit 
Group) and from the X-Wave (2004-2006) of  the Capitalia-UniCredit 
survey . We merge the three waves and this gives us a balanced panel of  1

more than 19.000 observations . 2

As already said, the data are gathered from a detailed questionnaire submitted 
by all companies customers of  Capitalia with more than 10 employees and 
the survey is on samples of  firms from 11 to 500 employees and a census for 
firms with more than 500 employees. 
The dataset provides, in particular, useful information, for our analysis, on 
the activity of  the firms and their interrelated strategy of  internationalization 
and innovation allowing to distinguish the purely domestic ones from the 
exporters and the ones engaged in other forms of  internationalization (off-
shoring, indirect trade, agreement of  collaboration, FDI, outsourcing, etc.). 
The variables on innovation follow closely the information contained in the 
Community Innovation Survey . 3

The surveys we use repeated over time at three-years intervals and the panel 
design is stratified and rotating so in each wave a part of  the sample is fixed 
over time while the other part is renewed .  4

Merging the three waves our final estimation panel (EP) turns out to keep all 
the informations contained in the different waves.  

 The institutes providing Capitalia-Unicredit data are UniCredit (Mediocredito)  and 1

CERVED Centrale dei Bilanci. The data provide qualitativa and quantitative 
information concerning several firms characteristics: ownership structure, 
workforce composition, internationalization and innovation activities.

 For a more detailed description on the dataset construction, see Appendix.2

 The CIS, provided by the EUROSTAT, is a survey of  innovation activity in 3

enterprises designed to provide information on the innovativeness of  sectors by 
type of  enterprises, on the different types of  innovation and on various aspects of  
the development of  an innovation, such as the objectives, the sources of  
information, the public funding, the innovation expenditures etc. The CIS provides 
statistics broken down by countries, type of  innovators, economic activities and size 
classes.

 See Chapter 1 for further details).4
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Splitting our final sample into industries (Table 1) and into different 
dimensions, indeed, the EP seems to be fairly representative of  the general 
Italian economic scenario. 
We can see that the most common industry sector is represented by the 
“fabricated metal products” while the less frequent is the petroleum sector 

Table 1 - Splitting the sample by Industries

ATECO 
classification (2 

digit)

Freq. Percent. Cum.

Unknown 66 0,47 0,47

Food, beverages 
and tobacco

1,353 9,69 10,17

Textiles, apparel 
and clothes

1,522 10,91 21,07

Leather and shoes 575 4,12 25,19

Wood, wood 
products and 

furnitures

392 2,81 28,00

Pulp, paper, paper 
products

371 2,66 30,66
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Whereas, as shown in Table 2, if  we look at the dimension of  the firms, 
more than half  of  the firms in our sample are concentrated  in the first two 
classes, confirming the traditional finding that the Italian economic scenario 
is mainly composed by SME. 

Printing and 
publishing

442 3,17 33,83

Petroleum and 
coal products

60 0,43 34,26

Chemicals 689 4,94 39,19

Rubber and 
plastics products

725 5,19 44,39

Glass and ceramic 
materials

268 1,92 46,31

Building materials 600 4,30 50,61

Iron and steel 506 3,63 54,23

Fabricated metal 
products

1,971 14,12 68,36

Materials and 
mechanical 
equipment

247 1,77 70,13

Machinery and 
equipment 

1,614 11,56 81,69

Electronics 68 0,49 82,18

Electrotechnics 854 6,12 88,30

Precision 
mechanics

329 2,36 90,66

Motor vehicles and 
trailers

241 1,73 92,38

Other means of  
transport

141 1,01 93,39

Other 
manufacturing, 

recycling

922 6,61 100,00

Total 13,956 100,00

ATECO 
classification (2 

digit)

Freq. Percent. Cum.

Table 2 - Dimensional classes

Classes (by 
number of  

employees)*

Freq. Percent Cum.

<20 4,179 29,63 29,63
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Now we consider some preliminary descriptive statistics to see how, in our 
sample, the two dimension of  our study are represented (innovation and 
internationalization). 
Looking at the different internationalization strategies we consider , as 5

shown in Table 3, exporting is the most common strategy since more than a 
third of  the firms (67,43%) has exported in the last year of  the period 
considered. The outsourcing and FDI strategies show similar percentages, 
with a smaller number of  firms preferring these types of  strategy (8,68% and 
3,11% respectively). 

  

Moreover, looking at some specific firms’ characteristics (Table 4), according 
to the chosen internationalization strategy,  we can see that firms that choose 
the FDI strategy show a larger capital intensity and a larger average size 

20-49 4,963 35,18 64,81

50-249 3,620 25,66 90,47

>=250 1,344 9,53 100,00

Total 14,106 100,00

*The average number of  employee is calculated as a mean over the period 
(1998-2006).

Classes (by 
number of  

employees)*

Freq. Percent Cum.

Table 3 - Internationalization strategies - Estimation Panel (1998-2006)

Strategy

Yes No

Export 67,43% 
(9.462)

32,57% 
(4.571)

Outsourcing 12,25% 
(1.728)

87,75% 
(12.378)

FDI 3,11% 
(282)

96,89% 
(8.796)

Frequencies in parenthesis. 
Source: own calculation

 The variables of  internationalization strategies are dummy variables derived from 5

the questionaries of  the different wave. For what concerns exporting, the questions 
are homogeneous through the years: firms are asked to indicate whether or not they 
have fully or partly exported products in the last year considered (2000, 2003, 2006). 
Also for what concerns FDI the question is similar since firms are asked  to indicate 
if  they have invested abroad, but in this case the question is about the three years 
period. The construction of  the outsourcing variable, instead, has been made on 
question that changed a little bit through the years. The dummy variable indicates if  
the firms has developed part of  the production process abroad through technical or 
commercial agreements with foreign firms.
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(according to the number of  the employees) confirming that the importance 
of  size increases with the complexity of  the strategy of  internationalization, 
starting from the exports, to commercial agreements and, finally, to FDI 
(Bugamelli, 2000 ; Costa et al. 2016).    
Firms choosing outsourcing, instead, show a greater productivity measured 
through the value added per employee. 

Looking at the Table 5, if  we consider the innovation performance, instead, 
we can see that 54,75% of  firms has introduced at least one kind of  

Table 4 - Forms of  internationalization and firms characteristics - means 

Forms of  Internationalization

Export

Yes No

Firms characteristics Obs. Mean Std. Dev Obs. Mean Std. Dev

Average age 
(in years)

9.220 40,8 22,2 4532 36,3 18,9

Average Number of  Employees 9.286 126,8 420,5 4.468 51,1 177,8

Average capital intensity 
(in thousands of  €)

6.402 169,7 840,3 3.228 160,6 738,4

Average productivity 
(Value added per employee)

6.407 66.071,9 341.888,8 3.234 60.736,5 304904.4

FDI

Yes No

Firms characteristics Obs. Mean Std. Dev Obs. Mean Std. Dev

Average age 
(in years)

268 44,60 25,80 8.646 40.1 18.81788

Average Number of  Employees 279 333,91 1.010,77 8.766 91.8 283.1491

Average capital intensity 
(in thousands of  €)

158 417,08 3.962,54 4.991 48.8 141.2147

Average productivity 
(Value added per employee)

159 63.804,08 76.278,83 5.074 51.643,54 229604.1

Outsourcing

Yes No

Firms characteristics Obs. Mean Std. Dev Obs. Mean Std. Dev

Average age 
(in years)

1.649 40.8211 22.09127 12.170 39.147 21.16719

Average Number of  Employees 1.700 174.3962 655.986 12.120 92.29255 296.5995

Average capital intensity 
(in thousands of  €)

990 135.8459 285.7907 8.680 170.0212 845.1273

Average productivity 
(Value added per employee)

988 85911.69 528376.1 8.692 61775.95 298304

Source: own calculation
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innovation and the most common type of  innovation introduced is the 
product innovation (39,89%) followed by the process innovation (28,92%). 
Less commonly, instead, the firms in our sample seem to introduce 
organizational innovation, both regarding process (12,65%) and product 
(8,45%). 

If  we consider jointly the introduction of  innovation and the 
internationalization strategy, we can see that exporting firms have introduced 
any type of  innovation in the 59,69% of  the cases, less than FDI makers and 
outsourcers that seem, at a first look, to be the most innovative ones. 
Among the different types of  innovation, the most common one turns out 
to be the product innovation between exporters, foreign investors and 
outsourcing firms as well. 

Table 5 - Innovation performance (1998-2006)

Yes No

Innovation 54,75% 
(7.461)

45,25% 
(6.167)

Product Innovation 39,89% 
(5.436)

60,11% 
(8.192)

Process Innovation 28,92% 
(3.941)

71,08% 
(9.687)

Organizational Process 
Innovation

12,65% 
(1.174)

87,35% 
(11.904)

Organizational Product 
Innovation

8,45% 
(1.152)

91,55% 
(12.476)

Table 6 - Internationalization and Innovation strategies (1998-2006)

Strategy

Type of  
Innovation

Export FDI Outsourcing

Innovation 59,69% 70,36% 68,73%

Product 
Innovation

45,35% 57,60% 55,75%

Process Innovation 29,83% 30,36% 28,99%

Organizational 
Product 

Innovation

9,69% 13,93% 11,96%

Organizational 
Process Innovation

13,58% 15,71% 15,56%
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What we are really interested in, is the causal relationship that may occur 
between these two dimensions. In order to uncover it, in the following 
session, we implement first a probit estimation and then a propensity score 
analysis. 

   4. Estimation strategy and results. 

In the literature, the authors have adopted various methodological options to 
study if  a causal relation exists (for an exhaustive survey, see Wagner 2012).  
In our study, as a first step we use a probit estimation with delayed variables 
to look at the existence of  any causal relationship. In a second stage, we 
implement propensity score matching, in order to improve the estimation 
results. 
Initially the probit model is used to estimate different equations according to 
different internationalization strategies. The aim in doing this is to have a 
first measure of  which strategy is more likely to have a positive effect on 
innovation.  Following the same strategy of  Aw et al. (2007), Girma et al. 
(2008), Damijan et al. (2010), Damian et al. (2015), the control variables we 
use are the same in all the equations. 
A great challenge in the evaluation of  the causal relationship of  a firm’s 
internationalization strategy on innovation is to disentangle spurious 
correlations, due to unobserved heterogeneity, from causality (Bratti and 
Felice, 2012). 
Then firms’ internationalization decisions are, indeed, non-random and so 
there can be two possible sources of  bias: “selection bias due to observables” 
due to some specific differences that researchers can observe but fail to 
control; and the “selection bias due to unobservables” deriving from firms’ 
differences that affect the decision to undertake internationalization 
strategies but that are unobservable and thus uncontrolled (Costa et al., 
2016).  
In both cases, using OLS may lead to biased results. In the literature an 
econometric tool largely used to overcome selection bias problems  due to 
observable is the propensity score matching (PSM) method that we 
implement in Section 4.2; moreover, we cope with selection bias due to 
unobservables in the appendix using the Heckman model. 

4.1 First step: Probit Estimation 

In our probit estimations, the main dependent variable is the innovation 
performance measured as the introduction of  any type of  innovation and of  
product innovation. For our analysis, first of  all we use a main dependent 
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dummy variable (innov) identifying if  a firms ha developed any kind of  
innovation in the previous period, than we compare these results with the 
other form of  innovation (innovprod).  
For what concerns the internationalization strategy, we use three different 
lagged dummy variables indicating respectively if  the firm has exported, 
invested abroad or outsourced in the previous period (_ha_expor, _FDI, 
_outsourcing). 
In order to consider the heterogeneity that could affect the decision to 
innovate, we consider some firms specific characteristics: the age of  the firm 
in log (lage); a lagged dummy indicating if  a firm is in group of  companies 
(_isgroup); the lagged capital intensity calculated as the ratio between total 
asset and turnover (_capintensity); the productivity (expressed in Euros) 
measured as the value added per employee and calculated as the ratio 
between the value added and the average number of  employees (_VAempl). 
Another aspect that could influence the innovation performance are the 
technological inputs and international spillovers. We consider the former 
dimension through two different lagged dummy variables indicating if  the 
firm has invested in R&D in the previous period (_hares) or if  it has bought 
patents from abroad (_patents); the latter one, instead, is captured by a lagged 
dummy variable indicating if  the controlling shareholder is Italian or not 
(_sogestr_ctrl) . 6

Table 7 - Variables description

Variable Obs Mean Std. Dev. Min Max

innov 13628 0,547 0,498 0 1

innovprod 13628 0,399 0,489 0 1

_ha_expor 3648 0,727 0,446 0 1

_FDI 3099 0,029 0,169 0 1

_outsourcin
g

3146 0,159 0,365 0 1

lage 13819 3,564 0,453 2,197 5,789

_isgroup 3651 0,272 0,445 0 1

_capintensit
y

3183 32,474 86,680 0 2792,47

_VAempl 3218 46000,730 23920,210 2084,179 472.623,5

_hares 3584 0,446 0,497 0 1

_sogestr_ctr
ll

4078 0,064 0,245 0 1

 It is worth to specify that some variables in the questionnaire are referred to the 6

whole period the survey is referred to (innov, innovprod, FDI, outsourcing) while 
others are referred to the last year of  the period (_ha_expor).
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Finally, we use a set of  industry and region dummy variables (i.industry, i.reg) 
and a dimensional dummy (i.dim) dividing the firms in 4 classes according to 
the number of  employees (less than 20, in the range 20-49 and 50-249, and 
more than 250). 
At this stage we run three different random effect probit estimation for the 
three different strategies considered. The equation  we want to estimate is 7

the following: 

According to the innovation type considered, the dependent (Innovit) will be 
any type of  innovation or product innovation and the main independent 
(strategit) will likewise change in accordance with the internationalization 
strategies considered (_ha_expor, _FDI, _outsourcing). 
The results  in Table 10 indicate similar results to Table 9, since the positive 8

and significant coefficient of  FDI is higher than the exporting and 
outsourcing coefficients, that are quite similar and significant as well. 

_patents 3571 0,023 0,149 0 1

Variable Obs Mean Std. Dev. Min Max

Table 10 - Probit estimation results for any type of  innovation

The impact on innovation of  any type

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)

Export 0.2605*** 
(0.072)

(0.0864)

FDI 0.460** 
(0.2172)

(0.1534)

Outsourci
ng

 0.277*** 
(0.088)

(0.092)

lage 0.05084 
(0.0773)

(0.0169) 0.0294 
(0.0775)

(0.0098) 0.0358 
(0.077)

(0.0119)

_isgruppo 0.0601 
(0.0819)

(0.0199) 0.0369 
(0.082)

(0.0123) 0.0454 
(0.0816)

(0.0151)

_capinten
sity

-0.00328**
* 

(0.0006)

(-0.0011) -0.0032*** 
(0.0006)

(-0.0011) -0.0032*** 
(0.0006)

(-0.001)

 We present probit equation with RE using as dependent the innovation. When we 7

estimate the other types of  innovation, we change the dependent variable.

 In this table, for the sake of  brevity, we do not show the results for the sector and 8

region.
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The three strategies considered have a positive return in terms of  innovation: 
these results, instead, seem to confirm the LIBE hypothesis, since firms that 
export are more likely innovators in the subsequent period and also the 
hypothesis that firms investing abroad have a return in terms of  knowledge 
enhancing their innovation activity. Moreover, the FDI seems to have a 
bigger positive impact on innovation activity than the export and the positive 
and not significant coefficient of  outsourcing suggests that also this strategy 
can have a positive impact on innovation performance. Looking at the other 
results, we can assert that the size of  the firms matters: the bigger is the firm 
the higher is the probability of  introducing innovation. 
Furthermore, the results show that older firms and firms that are part of  a 
group are more inclined to introduce innovation while the lagged capital 
intensity has a negative and significant effect (although very small) on 
innovation. The negative and significant capital intensity coefficient suggests, 
instead, the explanation that more innovative firms are characterized by a 

_VAempl 2.17e-06 
(1.58e-06)

(7.20e-07) 2.71e-06* 
(1.58e-06)

(9.04e-07) 2.55e-06 
(1.58e-06)

(8.47e-07)

_hares 0.7172*** 
(0.0671)

(0.2381) 0.757*** 
(0.066)

(252) 0.72*** 
(0.067)

(0.239)

_sogestr_
ctrl

-0.0837 
(0.143)

(-0.0278) -0.0796 
(0.1437)

(-0.0258) -0.083 
(0.142)

(-0.027)

_patents -0.103 
(0.218)

(-0.034) -0.0985 
(0.219)

(-0.0328) -0.15 
(0.219)

(-0.05)

dimensio
n 

(number 
of  

employee
s)

20-49 0.1675** 
(0.0785)

(0.0583) 0.1835** 
(0.0782)

(0.064) 0.181** 
(0.0782)

(0.061)

50-249 0.4429*** 
(0.0873)

((0.154) 0.472*** 
(0.0867)

(0.164) 0.472*** 
(0.0866)

(0.164)

>=250 0.699*** 
(0.1368)

(238) 0.7199*** 
(0.137)

(0.246) 0.724*** 
(0.136)

(0.247)

Industry (Yes) (Yes) (Yes)

Region (Yes) (Yes) (Yes)

cons -8.0135*** -7.967*** -7.845***

No. firms 1.989 1.992 1.996

Standard errors in brackets; * p<0.1; ** p<0.05; *** p<0.01.  
Source: own calculation. Industry and region dummies included. Marginal Effects in 
columns M.E.

The impact on innovation of  any type

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)
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high level of  intangible assets more than being capital intensive.As expected, 
if  the firm has invested in R&D in the previous period, it is more likely to 
introduce innovation in the following, while if  it has acquired patents from 
outside, this kind of  activity clearly replace internal innovation. 
Finally, foreign owned firms seem to be less innovative than domestic ones. 
One possible explanation could be that MNE own Italian firms for less 
technological based activities keeping their core activities, more technology-
led, in home plants. 
If  we consider product innovation as a measure of  innovation (Table 11), the 
FDI is not significant (while it was significant for innovation of  any type), 
while the coefficient of  exports is the higher and significant. The 
outsourcing strategy, in this case, has to have the smallest impact and with 
weak significance. 

Table 11 - Probit estimation results for product innovation

The impact on product innovation

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)

Export 0.3131*** 
(0.079)

(0.1055)

FDI 0.2166 
(0.2069)

(0.073)

Outsourci
ng

 0.205** 
(0.092)

(0.069)

lage 0.02382 
(0.0801)

(0.008) 0.0145 
(0.0821)

(0.005) 0.0131 
(0.082)

(0.0044)

_isgruppo 0.0409 
(0.0846)

(0.0138) 0.0286 
(0.086)

(0.009) 0.0291 
(0.0866)

(0.0098)

_capinten
sity

-0.00171**
* 

(0.0006)

(-0.0006) -0.0017*** 
(0.0006)

(-0.0006) -0.0017** 
(0.0006)

(-0.0005)

_VAempl 2.37e-06 
(1.65e-06)

(7.99e-07) 3.06e-06* 
(1.69e-06)

(1.03e-06) 2.97e-06* 
(1.70e-06)

(1.00e-06)

_hares 0.6559*** 
(0.0770)

(0.221) 0.713*** 
(0.079)

(0.240) 0.686*** 
(0.079)

(0.23)

_sogestr_
ctrl

-0.0556 
(0.146)

(-0.0187) -0.057 
(0.1505)

(-0.019) -0.052 
(0.150)

(-0.0174)

_patents 0.00139 
(0.222)

(0.0005) 0.0173 
(0.228)

(0.006) -0.0278 
(0.229)

(-0.009)

dimensio
n 

(number 
of  

employee
s)

20-49 0.1049 
(0.0833)

(0.0358) 0.1242 
(0.085)

(0.0425) 0.127 
(0.085)

(0.043)
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4.2  Second step: Propensity Score Estimation 

In order to avoid the selection effect into foreign market entry, one possible 
solution may be the matching approach that allows to overcome this problem 
correcting for sample selection bias due to differences on observable 
characteristics between the group of  firms that has undertaken any 
internationalization strategy (treatment group) and the group that has not 
(control group). 
The aim of  propensity score matching technique is to pair firms receiving 
the treatment on the basis of  some observable variables with firms not 
receiving the treatment on the basis of  a score defined as the probability that 
a unit in the full sample receives the treatment, given a set of  observed 
variables. If  we consider all the variables that are relevant to participation and 
outcomes, the propensity score will produce valid matches for estimating the 
impact of  an intervention allowing to compare individuals on the basis of  
their propensity scores alone. 
Given the variety of  firm observables (productivity, size, ownership, industry 
and time effects) that could potentially serve as a basis for matching, the 
dimensionality problem arises. The problem of  having too many possibilities 
for matching (too many dimensions) can be resolved by applying propensity 
score-matching (Rosenbaum and Rubin, 1983), which uses the probability of  
receiving a given treatment, conditional on the pre-entry characteristics of  
firms, to reduce the dimensionality problem.  
Assuming that the selection of  firms is completely based on observed 
variables and the assignment is random, it is possible to compute the 
propensity score, i.e. the probability to participate to the treatment 
conditioning to the pre-treatment control variables (e.g. Exporting firms are 

50-249 0.2196** 
(0.0925)

(0.0756) 0.254*** 
(0.0944)

(0.0876) 0.261*** 
(0.0946)

(0.089)

>=250 0.488*** 
(0.1431)

(0.168) 0.532*** 
(0.147)

(0.184) 0.538*** 
(0.147)

(0.185)

Industry (Yes) (Yes) (Yes)

Region (Yes) (Yes) (Yes)

cons -6.23 -6.639 -6.63

No. firms 1.989 1.992 1.996

Standard errors in brackets; * p<0.1; ** p<0.05; *** p<0.01.  
Source: own calculation. Industry and region dummies included. Marginal Effects in 
columns M.E.

The impact on product innovation

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)
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matched with individual firms that do not export based on an estimated 
probability that the firm would export (the propensity score), hence it 
requires selection on observables and the existence of  an untreated firm that 
can be compared to a treated firm). Finally, comparing treated with non-
treated - with the same propensity score - it is possible to estimate the 
average treatment effect on the treated (ATT) .  9

In order to implement this kind of  setting, is fundamental to identify those 
that Caliendo et al. (2008) identify as the main pillars: the individuals (in our 
case are the Italian firms), the treatment ( the internationalization strategy) 
and the potential outcome (the innovation performance).  
This matching methodology has been applied by several authors with 
different aims, since economic application s of  matching estimators have 
been growing in recent years: there are works investigating the effect of  
policy intervention on labour market (Heckman et al. 1997, Blundell et al. 
2002); the effect of  the FDI on firm’s domestic activity (e.g., Navaretti et al., 
2010) and on employment (Bronzini, 2015). Furthermore, other papers 
investigate the relationship between internationalization strategies and firm 
performance measured in different ways by using PSM: export and 
productivity (Girma et al., 2004 and, for a review, Greenaway and Kneller, 
2007); export, import and innovation (Damijan, Kostevc 2015). 
In our case, we implement a probit propensity score matching estimation in 
which, as said, the treatment is represented by the internationalization status 
in the previous period and the outcome is the innovation performance 
measured as the introduction of  any type of  innovation and the set of  
control variables is the same we used for probit estimation. 
Another important choice in the implementation of  this setting is to choose 
the matching algorithm. All matching algorithms pair the outcome of  a 
treated individual with outcomes of  comparison group members and they 
differ not only in the way the neighborhood for each treated individual is 
defined and the common support problem is handled, but also with respect 
to the weights assigned to these neighbors.  
There are different techniques to face this problem but, in order to ensure 
the quality of  the matching, we use a nearest neighbor matching (1-to-1 
matching with replacement ) strategy and we restrict the sample to the 10

common support area by using a caliper of  0.01 . 11

The probit equations we estimate are the same as that in [Equations 1] but in 
order to control for the time effects, we add a time dummy variable 
identifying the waves (i.time). 

 For a more detailed description on how the methodology works, see Appendix A2.9

 Even if  the “with replacement” strategy could lead to some estimation problems, 10

because it could pair different internationally active active firms with the same non-
internationally active one, if  we chose the “without replacement” strategy, it could 
have increased the variance, giving problems of  common support.

 Different calipers ranging from 0.15 to 0.3 were tested without significant 11

different in outcomes.
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In the Table 12, we present the results of  the three different matching 
estimations, measuring the ATT . 12

Firms exporting in the previous period seem to have a 11,6% higher 
probability of  introducing innovation in the subsequent period and an even 
higher probability is shown by the firms that have implemented a FDI 
strategy (25,9%). The  outsourcing strategy, instead, ensures the lowest 
probability of  innovating (2.67%). 
The results are in line with the ones from probit, and, moreover, they 
confirm the LIBE hypothesis since exporting has a positive impact on 
innovation and this could be explained by the ability of  the firms in 
assimilating knowledge spillovers from foreign markets and economies. 
Also the FDI show a positive, even grater, impact on innovation. This could 
mean that the firms in our sample may be able to take advantage of  having 
direct access to peculiar knowledge available in other countries.  
Conversely, the not significant results shown by the firms that are involved in 
outsourcing seems to confirm that this type of  internationalization strategy 
could ensure only some kinds on innovation, but it is not always a secure tool 
to innovate. This strategy, indeed, could even replace internal R&D 
investment making firms loose touch with the most recent advantages in 
technology. 
From a policy perspective, finally, in order to spur the innovation 
performance of  the firms, it seems more profitable to implement programs 
that stimulate FDI and export, rather than outsourcing.  
As in the other estimation procedures, if  we consider the product innovation 
as measure of  innovation, the results shown in Table 11 are pretty much the 
same. Also in this case, exporting and FDI show (with almost similar 

Table 13- The impact of  internationalization on innovation (ATT)

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export 0.116** 0.0476 1.350 588

FDI 0.259*** 0.094 54 1.480

Outsourcing 0.056 0.042 320 1.655

Nearest neighbour matching (n=1), with replacement, caliper (0.01). 
 * p<0.1; ** p<0.05; *** p<0.01.  

 After calculating propensity scores matching, we test whether the assumption of  12

conditional independence is satisfied in our different specifications. As robustness 
check, find in the Appendix A3 the results of  PSM estimation and in the Appendix 
A4 are shown the results of  the PSM with kernel.
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coefficient) positive possibility, and it is greater compared to outsourcers, of  
introducing product innovation. 

If  we consider the process innovation, instead, FDI is the strategy that 
ensures the higher positive probability of  introducing innovation. But all the 
strategies loose their significance. 

   5. The innovation race: do the destinations 
affect the outcome? 

Another purpose we want to achieve is to understand if  the destination of  
exporting, investing or outsourcing may have some effects on the innovation 
performance. 
It could be relevant, indeed, to control for the type of  destination of  the 
international activities since, for example, exporting (investing, outsourcing) 
towards more technologic-demanding markets might spur the firm’s 
innovation activity or exporting to more competitive markets may involve 
greater innovation efforts (Girma et al. 2008). 
Previous studies, indeed, have found that productivity improvements due to 
learning will be higher if  the destination countries are highly developed and 

Table 14 - The impact of  internationalization on product innovation (ATT)

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export 0.16*** 0.0456 1.350 588

FDI 0.166* 0.1002 54 1.480

Outsourcing 0.053 0.043 320 1.655

Nearest neighbour matching (n=1), with replacement, caliper (0.01). 
 * p<0.05; ** p<0.01; *** p<0.001.  

Table 15 - The impact of  internationalization on process innovation (ATT)

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export -0.038 0.033 1.350 588

FDI 0.074 0.0943 54 1.480

Outsourcing 0.05 0.038 320 1.655

Nearest neighbour matching (n=1), with replacement, caliper (0.01). 
 * p<0.05; ** p<0.01; *** p<0.001.  
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exporting firms have to compete with or supply firms that operate next to 
the technological frontier (Wagner, 2012). Positive productivity effects of  
exporting (learning-by-exporting) can be expected to differ between (groups 
of) destination countries.  
If, on one hand, different foreign markets require specific R&D investments 
since the destination of  exports modifies the set of  determinants of  firm’s 
performance (Lefebvre et al. 1998) on the other, productivity improvements 
due to learning will be higher according to the number of  markets served 
(Castellani et al., 2010) if  the destination countries are highly developed and 
exporting firms have to compete with or supply to firms that operate next to 
the technological frontier and use the latest vintage of  capital goods and best 
practices in management to produce innovative products.  
Also the distance of  the served makes matters: Alarcón and Sanchez (2016) 
find different effects for Spanish food companies according to the 
destination served: exporting outside the EU, towards more distant countries 
could need more time to assimilate positive knowledge spillover.  
However, evidence for different effects of  exporting on productivity, and 
more specifically on innovation, by destination of  exports is rare and not 
conclusive and our work is supposed to add evidence on this topic. 
From the data at our disposal, we can draw information about the 
destination of  exporting, investing or outsourcing so we can split the firms’ 
in the sample in three different categories according to the destination 
country of  activity (EU 15 ; non-European industrialized countries; non-13

European non industrialized countries).    

Looking at Table 14, we can see that almost all exporting firms has exported 
towards EU 15 countries whereas most of  FDI are towards non European 
industrialized countries. The 68.8% of  the firms in the sample, instead, 
conclude outsourcing agreements with partners in the EU15 countries. As 
expected, non European and non industrialized countries are the less chosen 
option for investments and outsourcing, since production benefits that could 
come from less developed economies are presumably weaker than the ones 
coming from more advanced countries. 

Table 16 - Strategies/destination

Internationalizatio
n strategy

Export FDI Outsourcing

EU 15 95.8% 
(8154)

30.33% 
(74)

68.8% 
(930)

Non-Ue 
Industrialized

63.63% 
(4913)

52.87% 
(129)

52.42% 
(716)

Non-Ue non 
Industrialized

57.35% 
(3.193)

25.53% 
(72)

12.09% 
(209)

 Member countries in the European Union prior to the accession of  ten candidate 13

countries on 1 May 2004: Austria, Belgium, Denmark, Finland, France, Germany, 
Greek, Ireland, Luxembourg, Netherlands, Portugal, UK, Spain, Sweden.
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If  we apply the same propensity score matching strategies as before 
considering the destinations , we can see (Table 15) that, if  we consider the 14

introduction of  any type of  innovation, exporting firms benefit in terms of  
innovation from exporting towards non-European and non-industrialized 
countries. International firms investing abroad, instead, seem to have higher 
benefits from investing in countries that are not in the EU15 classification. 
This could be explained by the fact that these firms benefit from knowledge 
spillovers coming from developed different and distant economies (e.g. USA, 
Canada, etc) more than from more similar economies as the ones in the EU 
area. Outsourcing, instead, does not show significant coefficients in any case 
confirming that the return in terms of  innovation associated to this strategy 
is weaker. 

Table 17 - Strategies/Destinations (PSM) for any type of  innovation

EU 15

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export  0.153 0.146 736 41

FDI -0.05 0.14 20 1055

Outsourcing 0.052 0.048 211 1736

NON EU INDUSTRIALIZED

ATT SE Number of  
treated

Number of  
controls

Export 0.062* 0.037 919 1067

FDI 0.206* 0.114 29 1224

Outsourcing 0.07 0.054 157 1752

NON EU NON INDUSTRIALIZED

ATT SE Number of  
treated

Number of  
controls

Export 0.171** 0.07 597 309

FDI -0.0769 0.199 13 897

 See the Appendix A6 for the results obtained using kernel matching algorithm.14
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Going into much detail, considering the different types of  innovation we 
considered so far (product and process) (Table 16), the results show that 
exporting towards non-European less developed countries rewards more in 
terms of  product innovation with respect to other destinations. 
If  we consider the investments abroad in the case of  product innovation, the 
results are pretty similar since implementing a foreign direct investment in 
non-European less developed countries ensures an higher reward for product 
innovativeness. Firms investing in non-European developed economies, 
instead, has an higher probability of  introducing process innovations, since 
they could benefit from acquiring knowledge about the optimization of  the 
production process that is not available in the domestic or in the European 
market. 
Outsourcing strategy, instead, ensures quite similar returns in terms of  
probability of  introducing process innovation if  the deals are made with 
European or non-European countries, but the same does not hold if  we 
consider product innovation since, in this case, only outsourcing with non-
European countries guarantees a positive probability of  introducing 
innovation. 

Outsourcing -0.021 0.101 47 1616

Nearest neighbour matching (n=1), with replacement, caliper (0.01). 
 * p<0.1; ** p<0.05; *** p<0.01.  

EU 15

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Table 17 - Strategies/Destinations (PSM) product and process innovation

Product Innovation Process Innovation

EU 15

Intern. 
strategy

ATT SE N. of  
treat.

N. 
contr.

ATT SE N. of  
treat.

N. 
contr.

Export 0.1155 0.1542 736 41 0.084 0.1555 736 41

FDI -0.2 0.149 20 1055 0.05 0.1397 20 1055

Outsourcing -0.0094 0.05 211 1736 0.0189 0.0433 211 1736

NON EU INDUSTRIALIZED

ATT SE N. of  
treat.

N. 
contr.

ATT SE N. of  
treat.

N. 
contr.

Export 0.047 0.0373 919 1067 0.016 0.028 919 1067

FDI 0.1379 0.128 29 1224 0.17 0.11 29 1224

Outsourcing 0.0318 0.058 157 1752 0.019 0.053 157 1752

NON EU NON INDUSTRIALIZED
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However, in terms of  significance, only exporting towards less industrialized 
countries seems to ensure gains in product innovation. Even if  this result 
may seem surprising and puzzling, it could suggest that Italian firms have to 
face greater consumer heterogeneity in less-developed countries than in more 
developed ones, since Italian customers have more similar tastes to 
customers from developed countries so firms have to modify their products 
to meet foreign tastes (Salomon, 2006). 

 6. Concluding Remarks. 

Internationalization and innovation are two crucial firms’ business decisions 
capable of  producing competitive advantages against competitors, but the 
relationship between the two does not always have an unambiguous 
interpretation since it is not clear the causal relation: which one influences 
the other or whether this could be bi-directional. Our work wants to 
contribute to the learning by exporting stream of  literature, and more 
specifically to the learning to innovate by exporting, since evidence is 
relatively recent and poor. Going a step further, we look at three different 
internationalization strategies and we find that the lagged status of  
internationalization has a different impact on innovation (and product 
innovation) according to the strategy chosen. Looking at the preliminary 
descriptive statistics, our sample confirms a widely empirically supporting 
evidence: firms involved in internationalization strategies are bigger, more 
productive than firms that do not enter foreign market (Aw et al. 2000; 
Bernard and Jensen 1999; Clerides et al.1998; Greenway and Kneller 2007). 
What comes out from our analysis is that it is possible to suppose a hierarchy 
among the different strategies considered: FDI is the strategy ensuring the 
higher return in terms of  innovation of  any type, while exporting in the case 

ATT SE N. of  
treat.

N. 
contr.

ATT SE N. of  
treat.

N. 
contr.

Export 0.154** 0.0717 597 309 0.000 0.069 597 309

FDI 0.308 0.2125 13 897 0.0769 0.199 13 897

Outsourcing -0.17 0.1046 47 1616 0.000 0.102 47 1616

Nearest neighbour matching (n=1), with 
replacement, caliper (0.01). 
 * p<0.1; ** p<0.05; *** p<0.01.  

Product Innovation Process Innovation

EU 15

Intern. 
strategy

ATT SE N. of  
treat.

N. 
contr.

ATT SE N. of  
treat.

N. 
contr.
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of  product innovation. On the contrary, outsourcing in both cases is the less 
rewarding strategy. 
To our purpose, indeed, we use, at a first stage, probit estimation and then a 
propensity score matching procedure and and the Heckman correction to 
control for endogeneity and selection bias. The results show that exporting 
has a positive impact on innovation (as in several previous studies, e.g. 
Salomon and Shaver, 2005; Criscuolo, 2010; Accetturo et al. 2014; Damijan 
et al. 2015) and so does the FDI strategy that seems to have even an higher 
impact on the probability of  introducing innovation if  any type of  
innovation is considered. The literature has found positive effects of  the 
latter strategy on innovation since it may allow firms to gain access to new 
technologies augmenting or complementing firms’ existing knowledge stock 
(Quinn, 2000; Chung and Yeaple, 2008). We moreover consider the 
outsourcing strategy and, also in this case, despite some lack of  significance, 
it seems to have a positive impact on innovation. 
We also use a product innovativeness as in other previous works (e.g. Bratti 
and Felice 2012, who consider complementarities with process innovation), 
because some recent empirical studies evidence that product innovation may 
generate positive returns at the firm level, on sales, employment (Hall et al., 
2008) and – in some cases – on productivity (Crépon et al., 1998). Moreover, 
even if  this kind of  indicator may have a more subjective nature than others 
used in literature (patents, R&D expenditure, etc.) it is useful because it is an 
output measure of  innovation capturing the innovations that are carried out 
without being patented (Bratti and Felice, 2012). 
The results obtained considering the product innovation confirm the positive 
effect of  exports and FDIs on firms’ innovative performance and the non-
significant impact of  outsourcing. However, in the probit estimation, 
Heckman, and also in the PSM but with kernel, the stronger positive impact 
of  exporting, rather than FDI, suggest that exporting firms has to meet 
consumers’ tastes across countries because of  cultural, geographic, ethnic 
and historical differences and this  may represent an important incentive for 
firms that do export to introduce product innovations  to differentiate them 
from foreign competitors and find a market niche to position itself  (Bratti 
and Felice, 2012). 
When we look at the results of  PSM estimation for process innovation, 
instead, FDI looses significance and positive and significant returns are 
proved only for outsourcing when we use Heckman’s procedure suggesting 
that firms could modify their production processes, even through some 
adjustments, to optimize the production chain . 
Another important contribution of  our work is to consider how exporting, 
investing or outsourcing in different countries may affect the innovation 
outcome. 
Previous studies, indeed, have found that productivity improvements due to 
learning will be higher if  the destination countries are highly developed and 
exporting firms have to compete with or supply firms that operate next to 
the technological frontier (Wagner, 2012). Positive productivity effects of  
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exporting (learning-by-exporting) can be expected to differ between (groups 
of) destination countries. Productivity improvements due to learning will be 
higher according to the number of  markets served (Castellani et al., 2010) if  
the destination countries are highly developed and exporting firms have to 
compete with or supply to firms that operate next to the technological 
frontier and use the latest vintage of  capital goods and best practices in 
management to produce innovative products.  
Also the distance of  the served makes matters: Alarcón and Sanchez (2016) 
find different effects for Spanish food companies according to the 
destination served: exporting outside the EU, towards more countries could 
ask more time to assimilate positive knowledge spillover. 
The most relevant result of  our study about the relationship markets served/
innovation performance is that firms that export in non-industrialized 
countries may benefit in terms of  innovation more than firms that export in 
more developed countries. Even if  it is not possible to exclude completely 
the possibility that product innovation take the form of  little modification to 
simplify the products or to reduce their quality, this could lead to reducing 
costs and quality to sell to lower-income customers, our results, in steps with 
those of  Salomon (2006) on Spanish firms, may suggest that Italian firms in 
order to face the greater tastes’ heterogeneity of  consumers from less-
developed countries, have to put a great deal of  effort to tailor their products 
to match foreign consumer tastes. 
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Appendix. 

A1: Construction of  the dataset. 
As said in section 3, we consider firm level data on Italian firms drawn on 
three wave of  a survey: from the 8th (1998-2000) and 9th (2001-2003)  
Capitalia Survey of  Manufacturing firms (Indagine sulle imprese 
manifatturiere, SIMF or Capitalia Survey) managed by the Capitalia banking 
group (formerly Mediocredito Centrale and now member of  the UniCredit 
Group) and on the  X-Wave (2004-2006) of  the Capitalia-UniCredit survey. 
We also merge the three waves and this gives us an unbalanced panel of  
19.617 observations. 
The data at our disposal were initially divided in three different datasets: one 
for each wave. The VIII wave, referring to the years 1998-2003 contained a 
total amount of  4.680 observations; a second dataset containing the IX Wave 
(2001-2003) with 4289 observations and the Xth Wave  (covering years 15

2004-2006) with 5.137 observations. 

The merging procedure has been carried out considering as identification 
variable in order to pair for different periods the observations for the same 
firms. 
The variables collected in the first dataset come from the answers the firms 
have given to the questionnaires and over the different waves of  the survey 
the questions have been maintained as much constant as possible, in order to 
make the data comparable over time. 

Table A1 - Description of  the different waves of  the surveys.

Wave obs. Variables

1998-2000 4680 381

2001-2003 4289 727

2004-2006 5137 1.116

Estimation Panel 14.106 3808

 It is worth saying that in the 10th Wave of  the survey, the population has been 15

partially resampled through the introduction of  4.088 firms, keeping 1.049 firms 
from the previous wave. Source: UniCredit - “Decima indagine sulle imprese 
manifatturiere italiane” - Rapporto Corporate N.1 2008.
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The questions are in some cases dichotomous and in some others very 
detailed; sometimes they refer to the three-year period, but other times only 
to the last year observed. 
To these data, we appended balance sheet data gathered in three different 
dataset containing detailed  information on capitalization, debt exposure, 
sales and revenues, etc. 
For what concerns the variables we used, our unbalanced estimation panel 
seems to keep all the informations contained in the different waves and to be 
fairly representative of  the these as shown in the Table A2, Table A3, and 
Table A4. 

Table A2 - Internationalization strategies by waves

VIII Wave IX Wave X Wave Estimation 
Panel

Yes No Yes No Yes No Yes No

Export 66.73% 
(3.123)

33.27% 
(1.557)

74.72% 
(3.175)

25.28% 
(1.074)

61.99% 
(3.164)

38.01% 
(1.940)

67.43% 
(9.462)

32.57% 
(4.571)

FDI 2.14% 
(100)

97.86% 
(4.580)

3.49% 
(144)

96.51% 
(3.981)

13.92% 
(38)

86.08% 
(235)

3.11% 
(282)

96.89% 
(8.796)

Outsourc
ing

11.5% 
(538)

88.5% 
(4.142)

7.54% 
(313)

92.46% 
(3.838)

7.05% 
(362)

92.95% 
(4.775)

5.59% 
(781)

25,81% 
(13.187

)

Frequencies in parenthesis. 
Source: own calculation

Table A3 - Variables description by period

1998-2000 2001-2003 2004-2006

Variable Obs Mean Std. 
Dev.

Obs Mean Std. 
Dev.

Obs Mean Std. 
Dev.

innov 4624 0,538 0,498
5865

4156 0,420
5967

0,493
7143

4848 0,665
0165

0,472
0334

innovprod 4624 0,253 0,434
6708

4156 0,420
5967

0,493
7143

4848 0,519
5957

0,499
6674

ha_expor 4680 0,667 0,471
2277

4249 0,747
2346

0,434
6487

5104 0,619
906

0,485
4572

FDI 4680 0,021 0,144
6216

4125 0,034
9091

0,183
5718

273 0,139
1941

0,346
7847
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outsourcing 4680 0,011 0,319
0044

4151 0,075
4035

0,264
0731

5137 0,070
4691

0,255
9609

lage 4643 3,602 0,379
19

4115 3,623 0,418 5061 3,482 0,524

isgroup 4671 0,204 0,402
873

4280 0,324 0,468 5094 0,193 0,395

capintensity 4000 43,094 89,598 939 0,254 4,570 4731 303,88 1133,05

VAempl 4020 41873,7 23809,6 1004 65466,7 120958 4656 83285,3 470113

hares 4603 0,376 0,485 4171 0,460 0,498 4841 0,557 0,497

sogestr_ctrll 4680 0,053 0,225 4289 0,075 0,264 5137 0,031 0,172

patents 4599 0,018 0,132 4144 0,023 0,151 5048 0,008 0,089

Source: own calculation

1998-2000 2001-2003 2004-2006

Variable Obs Mean Std. 
Dev.

Obs Mean Std. 
Dev.

Obs Mean Std. 
Dev.

Table A4 - Variables description by period.

1998-2000 2001-2003 2004-2006 Estimation 
Panel

Variabl
e

No Yes No Yes No Yes No Yes

innov 2135 
(46.17)

2489 
(53.83)

2408 
(57.94)

1748 
(42.06)

1624 
(33.5)

3224 
(66.50)

6167 
(45.25)

7461 
(54.75)

innov 3455 
(74.72)

1169 
(25.28)

2408 
(57.94)

1748 
(42.06)

2329 
(48.04)

2519 
(51.96)

8192 
(60.11)

5436 
(39.89)

ha_exp
or

1557 
(33.27)

3123 
(66.73)

1074 
(25.28)

3175 
(74.72)

1940 
(38.01)

3164 
(61.99)

4571 
(32.57)

9462 
(67.43)

FDI 4580 
(97.87)

100 
(2.14)

3981 
(96.51)

144 
(3.49)

16 
(43.24)

21 
(56.76)

8796 
(96.89)

282 
(3.11)

outsour
cing

4.142 
(88.5%)

538 
(11.5%)

3839 
(92.46)

313 
(7.54)

4775 
(92.95)

362 
(7.05)

13187 
(94.41)

781 
(5.59)

isgroup 3719 
(79.62)

952 
(20.38)

2894 
(67.72)

1386 
(32.38)

4109 
(80.66)

985 
(19.34)

10722 
(76.34)

3323 
(23.66)

hares 2871 
(62.73)

1732 
(37.63)

2254 
(54.04)

1917 
(45.96)

2143 
(44.27)

2698 
(55.73)

7268 
(53.38)

6347 
(46.62)

sogestr
_ctrl

4430 
(94.66)

250 
(5.34)

3967 
(92.49)

322 
(7.51)

4980 
(96.94)

157 
(3.06)

13377 
(94.83)

729 
(5.17)

patents 4518 
(98.24)

81 
(1.76)

4047 
(97.66)

97 
(2.34)

5008 
(99.21)

40 
(0.79)

13573 
(98.42)

218 
(1.58)

Percentages in parenthesis.
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A2: Matching procedure. 
The key idea of  the Propensity score matching is that the impact of  a 
treatment on an individual i, δi, is given by the difference between potential 
outcomes with (Y1) and without treatment (Y0): 

δi = Y1i − Y0i 

Nevertheless, in this case, the fundamental problem of  causal inference arises 
since it is impossible to observe the outcomes of  the same unit in both 
treatment and non treatment conditions at the same time.  
Then, in order to evaluate the impact of  a program over our population, we 
may compute the average treatment effect (ATE): 

ATE = E[δi] = E(Y1 −Y0) 

Most often, if  we indicate with (D=1) the participation to the treatment, we 
want to compute the average treatment effect on the treated (ATT) : 

ATT = E(Y1 − Y0|D = 1) 

that could be rewritten as:  

ATT = E(Y1|D=1) − E(Y0|D=1) 

However, the second term is the average outcome of  treated individuals if  
they had not received the treatment. It is unobservable, we need to use a 
corresponding quantity for the untreated, and can compute 

∆ = E(Y1|D = 1) − E(Y0|D = 0) 

The difference between the ∆ quantity we calculate and the ATT is the 
selection bias that could be zero in order to make our ∆ valid. 
To this aim, the PSM basically relies on the very strong assumption of  
Conditional Independence (CIA) that assumes that selection is solely based 
on observable characteristics and that all variables that influence treatment 
assignment and potential outcomes simultaneously are observed and once we 
control for these covariates, the potential outcomes are independent of  
treatment status. 

(Y1, Y0) ⊥ D|X 

Another important assumption (Common support) is that, considered the 
covariates, there is a positive 
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probability of  being both treated and untreated:  

0 < P(D = 1|X) < 1 

If  these two assumptions hold, we can use the (observed) mean outcome of  
the non-treated to estimate the mean (counterfactual) outcome the treated 
would have had they not been treated. 
Assuming that the assumption holds, the fundamental subsequent steps are 
about two choices: the model to use for the estimation of  the PS and the 
variables to be included. 
For what concerns the choice of  the model, in principle any discrete choice 
model could be used, but there is a sort of  preference for probit (or logit, the 
two models lead to similar results specially in the binary treatment case) 
models given the well-known shortcomings of  the linear probability models. 
Regarding the variable choice, instead, since, as said, the matching procedure 
relies on the CIA, the outcome variable should be independent of  the 
treatment conditional on propensity score. Implementing matching 
techniques, indeed, requires choosing a set of  X that credibly satisfies this 
condition since omitting important variables can increase bias in resulting 
estimates. 
Hence, after controlling for several observables, the selection into the 
internationalization of  the firm “looks” random and the potential outcomes 
are independent of  the treatment status. 

A3: Matching balancedness check. 
It can be seen that, in our cases, matching with nearest neighbor and caliper 
(0.01) substantially reduces the bias in most of  the cases. Furthermore, a 
comparison of  pseudo-R2 of  the propensity score estimation before and 
after matching reveals a significant reduction in the explanatory power of  
these variables. 

Table A5 - Balancing property - Export strategy on innovation.

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

lage U 3,666   
3,634

7,7 1,53  0,126 1,35*

M 3,666   
3,722

-13,9 -79,9 -3,33 0,001 0,95

_isgruppo U 0,267 
0,18

21,5 4,25  0,000 1,33*

�33



M 0,254       
0,2

13,0 39,4 3,36  0,001 1,18*

_capintensi
ty

U 26,705   
31,603

-7,8 -1,69  0,09 0,59*

M 26,482   
29,432

-4,7 39,8 -1,37  0,17 0,86*

_VAempl U 47951    
41596

30,2 5,99   0,00 1,29*

M 47212    
46708

2,4 92,1 0,59  0,553 0,88*

_hares U 0,523   
0,198

71,7 13,97  0.00 1,56*

M 0,506   
0,502

0,8 98,9 0,19  0.847 1,00

_sogestr_ct
rl

U 0,065   
0,032

15,2 2,92  0.004 1,94*

M 0,056   
0,033

10,7 29,8 2,91  0,004 1,66*

_patents U 0,029    
0,005

18,7 3,35  0,001 5,60*

M 0,02    
0,009

8,0 57,2 2,23  0.026 2,06*

2.dim U 0,322   
0,389

-14,0 -2,88  0.00 0,92

M 0,332   
0,318

2,9 79,0 0,78  0.435 1,02

3.dim U 0,338 
  0,188

34,5 6,77  0.000 1,46*

M 0,337   
0,332

1,2 96,5 0,29  0.775 1,01

4.dim U 0,118   
0,035

31,2 5,79  0.000 3,02*

M 0,101   
0,108

-2,5 91,9 -0,57  0.57 0,95

Pseudo R2 

(UM)
0,187

Pseudo R2 

(M)
0,041

Source: own calculation 
* if  variance ratio outside [0.90; 1.11] for U and [0.90; 1.11] for M

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)
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Table A6 - Balancing property - FDI strategy on innovation.

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

lage U 3.7655   
3.6474

25.2 2.13  0.034 1.66

M 3.735   
3.6524

17.6 30.0 0.97  0.334 1.95*

_isgruppo U .57895   .
21622

79.4 6.47  0.000 1.46

M .55556   .
55556

0.0 100.0 0.00  1.000 1.00

_capintensi
ty

U 25.147   
26.782

-3.1 -0.23  0.818 0.95

M 25.815   
29.292

-6.7 -112.7 -0.36  0.719 1.23

_VAempl U 47054    
44812

11.3 0.84  0.404 1.01

M 46752    
44882

9.4 16.6 0.49  0.625 1.11

_hares U .70175   .
41959

59.0 4.24  0.000 0.87

M .68519   .
66667

3.9 93.4 0.20  0.839 0.97

_sogestr_ct
rl

U .07018   .
04459

11.0 0.91  0.364 1.56

M .07407   .
03704

15.9 -44.8 0.84  0.406 1.92*

_patents U .07018   .
02095

23.6 2.45  0.014 3.24*

M .07407   .
05556

8.9 62.4 0.39  0.699 1.31

2.dim U .22807   .
36284

-29.7 -2.08  0.037 0.77

M .24074   .
46296

-49.0 -64.9 -2.46  0.015 0.74
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3.dim U .36842   .
29324

16.0 1.22  0.223 1.14

M .38889   .
22222

35.4 -121.7 1.89  0.061 1.37

4.dim U .33333   .
07568

67.0 6.94  0.000 3.23*

M .2963   .
27778

4.8 92.8 0.21  0.833 1.04

Pseudo R2 

(UM)
0,195

Pseudo R2  

(M)
0,183

Source: own calculation 
* if  variance ratio outside [0.90; 1.11] for U and [0.90; 1.11] for M

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

Table A7 - Balancing property - Outsourcing strategy on innovation

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

lage U 3.6638   
3.6568

1.6 0.28  0.782 1.31*

M 3.6616   
3.6723

-2.5 -53.0 -0.31  0.758 1.22

_isgruppo U .33538   .
22477

24.8 4.27  0.000 1.28*

M .33642   .
32102

3.5 86.1 0.42  0.677 1.02

_capintensi
ty

U 23.325   
28.837

-10.5 -1.54  0.123 0.44*

M 23.295   
23.821

-1.0 90.4 -0.15  0.884 0.68*

_VAempl U 50426    
45268

23.6 3.92  0.000 1.04

M 50408    
50254

0.7 97.0 0.09  0.932 0.89

_hares U .72615   .
36858

76.9 12.36  0.000 0.86

M .72531   .
73312

-1.7 97.8 -0.22  0.823 1.02
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_sogestr_ct
rl

U .08615   .
04894

14.9 2.69  0.007 1.70*

M .08642   .
08357

1.1 92.3 0.13  0.897 1.03

_patents U .06462   .
01329

26.7 5.85  0.000 4.62*

M .06173   .
05184

5.2 80.7 0.54  0.587 1.18

2.dim U .30154   .
34985

-10.3 -1.68  0.093 0.93

M .30247   .
29357

1.9 81.6 0.25  0.805 1.02

3.dim U .34154   .
28701

11.8 1.97  0.049 1.10

M .33951   .
36031

-4.5 61.9 -0.55  0.580 0.97

4.dim U .18154   .
07613

31.8 6.02  0.000 2.12*

M .1821   .
17179

3.1 90.2 0.34  0.731 1.05

Pseudo R2 

(UM)
0,132

Pseudo R2  

(M)
0,004

Source: own calculation 
* if  variance ratio outside [0.90; 1.11] for U and [0.90; 1.11] for M

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

Table A8 - Balancing property - Export strategy on product innovation.

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

lage U 3.6656   
3.6341

7.7 1.53  0.126 1.35*

M 3.6656   
3.7222

-13.9 -79.9 -3.33  0.001 0.95

_isgruppo U .26948   .
18027

21.5 4.25  0.000 1.33*
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M .25407       .
2

13.0 39.4 3.36  0.001 1.18*

_capintensi
ty

U 26.705   
31.603

-7.8 -1.69  0.092 0.59*

M 26.482   
29.432

-4.7 39.8 -1.37  0.171 0.86*

_VAempl U 47951    
41596

30.2 5.99  0.000 1.29*

M 47212    
46708

2.4 92.1 0.59  0.553 0.88*

_hares U .52323   .
19898

71.7 13.97  0.000 1.56*

M .50593   .
50222

0.8 98.9 0.19  0.847 1.00

_sogestr_ct
rl

U .06505   .
03231

15.2 2.92  0.004 1.94*

M .05556   .
03259

10.7 29.8 2.91  0.004 1.66*

_patents U .02931    .
0051

18.7 3.35  0.001 5.60*

M .02   .00963 8.0 57.2 2.23  0.026 2.06*

2.dim U .32237   .
38946

-14.0 -2.88  0.004 0.92

M .33259   .
31852

2.9 79.0 0.78  0.435 1.02

3.dim U .33881   .
18878

34.5 6.77  0.000 1.46*

M .33704   .
33185

1.2 96.5 0.29  0.775 1.01

4.dim U .11794   .
03571

31.2 5.79  0.000 3.02*

M .10148   .
10815

-2.5 91.9 -0.57  0.572 0.95

Pseudo R2 

(UM)
0,187

Pseudo R2  

(M)
0,041

Source: own calculation 
* if  variance ratio outside [0.90; 1.11] for U and [0.90; 1.11] for M

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)
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Table A9 - Balancing property - FDI strategy on product innovation.

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

lage U 3.7655   
3.6474

25.2 2.13  0.034 1.66

M 3.735   
3.6524

17.6 30.0 0.97  0.334 1.95*

_isgruppo U .57895   .
21622

79.4 6.47  0.000 1.46

M .55556   .
55556

0.0 100.0 0.00  1.000 1.00

_capintensi
ty

U 25.147   
26.782

-3.1 -0.23  0.818 0.95

M 25.815   
29.292

-6.7 -112.7 -0.36  0.719 1.23

_VAempl U 47054    
44812

11.3 0.84  0.404 1.01

M 46752    
44882

9.4 16.6 0.49  0.625 1.11

_hares U .70175   .
41959

59.0 4.24  0.000 0.87

M .68519   .
66667

3.9 93.4 0.20  0.839 0.97

_sogestr_ct
rl

U .07018   .
04459

11.0 0.91  0.364 1.56

M .07407   .
03704

15.9 -44.8 0.84  0.406 1.92*

_patents U .07018   .
02095

23.6 2.45  0.014 3.24*

M .07407   .
05556

8.9 62.4 0.39  0.699 1.31

2.dim U .22807   .
36284

-29.7 -2.08  0.037 0.77

M .24074   .
46296

-49.0 -64.9 -2.46  0.015 0.74

3.dim U .36842   .
29324

16.0 1.22  0.223 1.14

M .38889   .
22222

35.4 -121.7 1.89  0.061 1.37

4.dim U .33333   .
07568

67.0 6.94  0.000 3.23*

M .2963   .
27778

4.8 92.8 0.21  0.833 1.04
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Pseudo R2 

(UM)
0,195

Pseudo R2  

(M)
0,183

Source: own calculation 
* if  variance ratio outside [0.90; 1.11] for U and [0.90; 1.11] for M

The impact on innovation

Variable Unm. 
vs 

Match.

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

Table A10 - Balancing property - Outsourcing strategy on product 

The impact on innovation

Variable Unmatc
hed 

Matche
d

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

lage U 3.6659   
3.6512

3.5 0.50  0.615 1.04

M 3.6655   
3.6609

1.1 68.4 0.11  0.909 0.95

_isgruppo U .34783   .
22275

27.9 4.20  0.000 1.32*

M .33333   .
35111

-4.0 85.8 -0.40  0.692 0.98

_capintensi
ty

U 32.925    
27.52

10.0 1.29  0.196 0.56*

M 32.246   
35.525

-6.1 39.3 -0.67  0.503 0.59*

_VAempl U 45947    
45780

0.8 0.11  0.911 0.80

M 45994    
49580

-17.5 -2038.1 -1.89  0.059 0.88

_hares U .73478   .
39218

73.5 10.09  0.000 0.82

M .72889   .
78667

-12.4 83.1 -1.43  0.153 1.18

_sogestr_ct
rl

U .08696   .
04976

14.8 2.34  0.019 1.69*

M .08444   .
08889

-1.8 88.1 -0.17  0.867 0.95

_patents U .06957    .
0154

27.1 5.30  0.000 4.28*

M .05778   .
05778

0.0 100.0 -0.00  1.000 1.00
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A4: Changing the matching algorithm. 
If  we change the matching algorithm by using kernel, the results are similar 
to the ones obtained with caliper. The FDI strategy still seems to increase the 
probability of  introducing innovations with respect to exporting and 
outsourcing. Moreover, the latter shows a negative coefficient, confirming 
that it may be a trigger strategy. The hierarchy of  different strategies is in this 
case confirmed if  we consider product innovation. 

2.dim U .3087   .
34953

-8.7 -1.22  0.222 0.94

M .31556   .
25778

12.3 -41.5 1.35  0.176 1.13

3.dim U .3   .29917 0.2 0.03  0.979 1.01

M .30222      .
32

-3.9 -2043.5 -0.41  0.685 0.97

4.dim U .1913    .
0782

33.5 5.62  0.000 2.15*

M .17778   .
20889

-9.2 72.5 -0.83  0.405 0.88

Pseudo R2 

(UM)
0,147

Pseudo R2  

(M)
0,040

Source: own calculation 
* if  variance ratio outside [0.90; 1.11] for U and [0.90; 1.11] for M

The impact on innovation

Variable Unmatc
hed 

Matche
d

Mean 
Treated 
Control

%bias %reduct 
bias

t-test 
t    p>t

V(T)/
V(C)

Table A11 - The impact of  internationalization on innovation (ATT) with 

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export 0.1074*** 0.035 1.350 588

FDI 0.1753*** 0.065 57 1.480

Outsourcing 0.060** 0.0305 324 1.655

Nearest neighbour matching (n=1), with replacement, caliper (0.01), and kernel. 
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A5: Heckman correction. 
In this section we deal with the “selection bias due to unobservables” 
deriving from firms’ differences that affect the decision to undertake 
internationalization strategies but that are unobservable and thus 
uncontrolled that could introduce additional bias in our empirical model. In 
our study, we deal with this selection problem using the method proposed by 
Heckman (1974, 1978, 1979) that is a seminal contribution in modeling 
sample selection. 
As said before, Heckman (1979) focused on two types of  selection bias: self-
selection bias and selection bias made by data analyst. Since he argues that in 
observational studies, the selectivity is inevitable and the parameter estimated 
through an OLS could be biased, he proposed a different approach for 
settings in which the treatment choice are binary, and the program outcomes 
depend on a linear combination of  observable and unobservable factors.  
The basic idea of  his approach is to estimate two different equations: in the 
first one (the selection equation) that considers the choice model and a second 
one (the regression equation) that considers the mechanism determining the 
outcome variable. But it requires an exclusion restriction assumption: the 
selection equation should include at least one variable to be correlated with 
the probability that the outcome is observed (in our case, to introduce 
innovation) but since it is not included in the regression equation, the impact 
of  the this variable on the outcome is indirect, through the selection 
equation (Costa et al., 2016). 
We use a dummy variable identifying if  the firm has innovated before (in 
order to capture a sort of  persistency in the innovation process) since a firm 
that has previously innovated is more likely to introduce innovation in the 
period before and a lagged dummy variable identifying if  the firm is involved 
in any type of  internationalization in order to capture a sort of  self  selection 
effects. 
In our case, we estimate a probit equation as selection equation to control 
the selection process and, since the our outcome is a binary variable, we use 
also a probit equation as outcome equation. 

Table A12 - The impact of  internationalization on product innovation (ATT) with 

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export 0.1406*** 0.0343 1.350 588

FDI 0.112 0.071 57 1.474

Outsourcing 0.0508 0.032 324 1.655

Nearest neighbour matching (n=1), with replacement, caliper (0.01), and kernel. 
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The results shown in Table A13 confirm what we found previously with 
Probit estimation if  we consider any type of  innovation. In Table A14, 
instead, we focus just on product innovation and also in this Heckman case, 
the FDI looses significance and exporters are more likely to introduce 
product innovation. In table A15, instead, we  focus on process innovation 
and  

Table A13 - Heckman for any type of  innovation

The impact on innovation

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)

Export 0.264*** 
(0.073)

0.087

FDI 0.461** 
(0.216)

0.154

Outsourci
ng

0.293*** 
(0.088)

0.097

lage 0.0455 
(0.07)

0.015 0.021 
(0.077)

0.007 0.0026 
(0.077)

0.008

_isgruppo 0.0636 
(0.082)

0.0211 0.032 
(0.082)

0.011 0.039 
(0.081)

0.0131

_capintens
ity

-0.0033*** 
(0.0006)

-0.00109 -0.0032*** 
(0.0007)

-0.0011 -0.003*** 
(0.0007)

-0.001

_VAempl 2.59e-06 
(1.60e-06)

8.6e-07 2.92e-06* 
(1.59e-06)

9.73e-07 2.69e-06* 
1.59e-06

8.97e-07

_hares 0.713*** 
(0.067)

0.237 0.752*** 
(0.066)

0.250 0.713*** 
(0.067)

0.237

_sogestr_c
trl

-0.072 
(0.143)

-0.024 -0.066 
(0.144)

-0.0219 -0.072 
(0.143)

-0.0238 

_patents -0.101 
(0.218)

-0.033 -0.097 
(0.22)

-0.032 -0.153 
(0.219)

-0.05

dimension 
(n.  of  

employees)

20-49 0.171** 
(0.078)

0.059 0.188** 
(0.078)

0.065 0.185** 
(0.0786)

0.065

50-249 0.434*** 
(0.087)

0.15 0.468*** 
(0.087)

0.163 0.469*** 
(0.087)

0.163

>=250 0.678*** 
(0.137)

0.231 0.71*** 
(0.137)

0.243 0.716*** 
(0.137)

0.245

Industry (Yes) (Yes) (Yes) (Yes) (Yes) (Yes)

Region (Yes) (Yes) (Yes) (Yes) (Yes) (Yes)
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cons -5,98 -6,230 -5,950

No. firms 1.969 1.972 1.974

Standard errors in brackets; * p<0.1; ** p<0.05; *** p<0.01.  
Source: own calculation. Industry and region dummies included. Marginal Effects in 
columns M.E.

The impact on innovation

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)

Table A14 - Heckman for product innovation

The impact on innovation

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)

Export 0.304*** 
(0.073)

0.105

FDI 0.198 
(0.187)

0.068

Outsourci
ng

0.198** 
(0.084)

0.068

lage 0.0199 
(0.076)

0.006 0.004 
(0.075)

0.0013 0.003 
(0.075)

0.001

_isgruppo 0.0433 
(0.08)

0.0014 0.0157 
(0.079)

0.0054 0.0178 
(0.079)

0.006

_capintens
ity

-0.0016*** 
(0.0006)

-0.0006 -0.0016*** 
(0.0006)

-0.00056 -0.0016*** 
(0.0006)

-0.0005

_VAempl 2.67e-06* 
(1.56e-06)

9.15e-07 2.77e-06* 
(1.54e-06)

9.54e-06 2.76e-06** 
(1.55e-06)

9.48e-06

_hares 0.626*** 
(0.066)

0.214 0.667*** 
(0.065)

0.229 0.64*** 
(0.066)

0.22

_sogestr_c
trl

-0.037 
(0.139)

-0.013 -0.037 
(0.138)

-0.012 -0.032 
(0.138)

-0.011

_patents 0.0093 
(0.209)

0.003 0.02 
(0.209)

0.007 -0.023 
(0.21)

-0.008

dimension 
(n. of  

employees)

20-49 0.106 
(0.079)

0.037 0.122 
(0.078)

0.043 0.126 
(0.078)

0.044

50-249 0.201** 
(0.087)

0.07 0.238*** 
(0.086)

0.083 0.244*** 
(0.086)

0.0855

>=250 0.435*** 
(0.132)

0.152 0.485*** 
(0.131)

0.171 0.489*** 
(0.131) 

0.172

Industry (Yes) (Yes) (Yes) (Yes) (Yes) (Yes)

Region (Yes) (Yes) (Yes) (Yes) (Yes) (Yes)

cons -5,43 -5,364 -5,350
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No. firms 1.969 1.972 1.976

Standard errors in brackets; * p<0.1; ** p<0.05; *** p<0.01.  
Source: own calculation. Industry and region dummies included. Marginal Effects in 
columns M.E.

The impact on innovation

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)

Table A15 - Heckman for process innovation

The impact on innovation

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)

Export 0.266 
(0.239)

0,039

FDI 0.478    
(0.564)   

0,070

Outsourc. 0.269** 
(0.084)

0.068

lage 0.555**  
(0.215)   

0,081 0.413**  
(0.207)   

0,061 0.003 
(0.075)

0.001

_isgruppo -0.018    
(0.233)   

-0,003 -0.061    
(0.232)   

-0,009 0.0178 
(0.079)

0.006

_capintens
ity

-2.622***  
(0.924)   

-0,383 -2.499***  
(0.910)   

-0.367 -0.0016*** 
(0.0006)

-0.0005

_VAempl 0.000    
(0.000)   

3.66e-07 0.000    
(0.000)   

4.71e-07 2.76e-06** 
(1.55e-06)

9.48e-06

_hares 0.360*   
(0.193)   

0,056 0.419**  
(0.190)   

0,062 0.64*** 
(0.066)

0.22

_sogestr_c
trl

0.073    
(0.433)   

0,011 0.022    
(0.442)   

0,003 -0.032 
(0.138)

-0.011

_patents -0.269    
(0.603)   

-0,039 -0.269    
(0.610)   

-0,039 -0.023 
(0.21)

-0.008

dimension 
(n. of  

employees)

20-49 0.073  
(0.269)   

0,011 0.142    
(0.268)   

0,021 0.126 
(0.078)

0.044

50-249 0.258    
(0.267)   

0,039 0.318    
(0.263)   

0,048 0.244*** 
(0.086)

0.0855

>=250 0.644*   
(0.335)   

0,094 0.773**  
(0.334)   

0,113 0.489*** 
(0.131) 

0.172

Industry (Yes) (Yes) (Yes) (Yes) (Yes) (Yes)

Region (Yes) (Yes) (Yes) (Yes) (Yes) (Yes)

cons -1,108* -5,364 -5,350
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A6: PSM for different destinations. 

No. firms 1.969 1.972 1.976

Standard errors in brackets; * p<0.1; ** p<0.05; *** p<0.01.  
Source: own calculation. Industry and region dummies included. Marginal Effects in 
columns M.E.

The impact on innovation

(1) M.E.(1) (2) M.E.(2) (3) M.E.(3)

Table 16 - Strategies/Destinations (PSM caliper KERNEL)

EU 15

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export 0.084 0.1036 760 41

FDI 0.1215 0.105 21 1055

Outsourcing 0.055 0.0353 214 1736

NON EU INDUSTRIALIZED

ATT SE Number of  
treated

Number of  
controls

Export 0.0755*** 0.0278 920 1067

FDI 0.195*** 0.0723 29 1224

Outsourcing 0.1002*** 0.0378 160 1752

NON EU NON INDUSTRIALIZED

ATT SE Number of  
treated

Number of  
controls

Export 0.1439*** 0.055 597 309

FDI 0.0838 0.1225 16 897

Outsourcing 0.0436 0.0697 47 1616

Nearest neighbour matching (n=1), with replacement, caliper (0.01) and kernel. 
 * p<0.1; ** p<0.05; *** p<0.01.  
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Table 18 - Strategies/Destinations (PSM caliper KERNEL) product 

EU 15

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export 0.0744 0.108 760 41

FDI 0.0174 0.1175 21 1055

Outsourcing 0.0407 0.037 214 1736

NON EU INDUSTRIALIZED

ATT SE Number of  
treated

Number of  
controls

Export 0.0755*** 0.0277 920 1067

FDI 0.121 0.0901 29 1224

Outsourcing 0.0657 0.0414 160 1752

NON EU NON INDUSTRIALIZED

ATT SE Number of  
treated

Number of  
controls

Export 0.1215** 0.0582 597 309

FDI 0.1144 0.1296 16 897

Outsourcing -0.0333 0.0754 47 1616

Nearest neighbour matching (n=1), with replacement, caliper (0.01) and kernel. 
 * p<0.1; ** p<0.05; *** p<0.01.  

Table 20 - Strategies/Destinations (PSM caliper KERNEL) process 

EU 15

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

Export 0.0393 0.1107 760 41

FDI 0.1086 0.1063 21 1055

Outsourcing 0.0049 0.0323 214 1736

�47



REFERENCES 

• Accetturo, A., Bugamelli, M., Lamorgese, A. R., & Linarello, A. 
(2013). Innovation and trade. Evidence from Italian manufacturing firms. Temi di 
discussione Bankitalia 

• Alarcón, S., & Sánchez, M., (2016) “Is there a virtuous circle relationship 
between innovation activities and exports? A comparison of  food and agricultural 
firms.” Food Policy, 61, 70-79.  

• Altomonte C., Aquilante T., Békés G., Ottaviano G.I.,  (2013) 
“Internationalization and innovation of  firms: evidence and policy”, Economic 
policy 28 (76), 663-700 

• Aw BY, Chung S, Roberts MJ., (2000) “Productivity and turnover in the 
export market: Micro evidence from Taiwan and South Korea”. World Bank 
Economic Review 14:65–90 - 2000 

• Aw B. Y., Roberts M., Winston T., (2005) “The Complementary role of  
Exports and R&D Investments as sources of  productivity growth”, NBER Working 
Papers 1774. 

• Aw, B. Y., Roberts M. J., Xu D. Y.., (2011) “R&D Investment, Exporting 
and Productivity Dynamics”, American Economic Review.” American Economic 
Association 101 (4): 1312–1344 

NON EU INDUSTRIALIZED

ATT SE Number of  
treated

Number of  
controls

Export -0.0129 0.0207 920 1067

FDI 0.0625 0.0905 29 1224

Outsourcing 0.0324 0.0383 160 1752

NON EU NON INDUSTRIALIZED

ATT SE Number of  
treated

Number of  
controls

Export 0.0051 0.057 597 309

FDI 0.1511 0.1329 16 897

Outsourcing 0.0953 0.071 47 1616

Nearest neighbour matching (n=1), with replacement, caliper (0.01) and kernel. 
 * p<0.1; ** p<0.05; *** p<0.01.  

EU 15

Internationaliz
ation strategy

ATT SE Number of  
treated

Number of  
controls

�48



• Basile R., (2001) “Export behaviour of  Italian manufacturing firms over the 
nineties: the role of  innovation” Research Policy, Elsevier, vol. 30(8), pages 
1185-1201, October. 

• Bellone, F., Guillou, S., & Nesta, L.. (2010) “To what extent innovation 
accounts for firm export premia.” Technical report, University of  Nice-Sophia 
Antipolis.  

• Benfratello L., and Razzolini T., (2009) ”Firms’ Productivity and 
Internationalisation Choices: Evidence for a Large Sample of  Italian Firms." Centro 
Studi Luca d'Agliano Development Studies Working Paper 236. 

• Bernard, A. B.,  Eaton, J., Jensen, J. B., & Kortum, S., (2003) "Plants 
and productivity in international trade." The American Economic Review 93.4: 
1268-1290. 

• Bernard A.B., Jensen J.B., Lawrence R.Z., (1995) “Exporters, Jobs, and 
Wages in U.S. Manufacturing: 1976-1987”, Brookings Papers on Economic 
Activity. Microeconomics Vol. 1995 (1995), pp. 67-119. 

• Bernard A. B., Wagner J., (1997) ”Exports and success in German 
manufacturing." Weltwirtschaftliches Archiv 133.1 : 134-157. 

• Bernard A. B., Jensen J.B., (1999) "Exceptional Exporter Performance: Cause, 
Effect, or Both?," NBER Working Papers 6272, National Bureau of  
Economic Research, Inc. BE 

• Blundell, R. and M. Costa Dias, (2002) “Alternative approaches to evaluation 
in empirical microeconomics”, Cemmap Working Paper 10/02. 

• Brancati R., Marrocu E., Romagnoli M., Usai S., (2015) “Innovation 
Activities And Learning Processes In The Crisis. Evidence From Italian Export In 
Manufacturing And Services” XXXVI AISRE Conference. 

• Bratti M., Felice G., (2012) "Are exporters more likely to introduce product 
innovations?" The World Economy 35.11: 1559-1598. 

• Bravo-Ortega C., Benavente J. M., González A., (2013) “Innovation, 
Exports And Productivity: Learning And Self-Selection In Chile” Working Papers 
wp384, University of  Chile, Department of  Economics. 

• Bronzini, R., (2015) “The effects of  extensive and intensive margins of  FDI on 
domestic employment: microeconomic evidence from Italy.” The BE Journal of  
Economic Analysis & Policy, 15(4), 2079-2109.  

• Bugamelli M., P. Cipollone, L. Infante, (2000) “L’internazionalizzazione 
delle imprese italiane negli anni '90," Rivista Italiana degli Economisti, SIE - 
Societ. Italiana degli Economisti (I), vol. 5(3), pp. 349-386, December.  

• Bustos P., (2011) “Trade liberalization, exports, and technology upgrading: 
evidence on the impact of  MERCOSUR on Argentinean firms’. Am Econ 
Rev 101(1):304–340. 

• Caldera A., (2009) ”Innovation and exporting: evidence from Spanish 
manufacturing firms." Review of  world Economics 146.4 (2010): 657-689. 

• Caleb H. Tse, Yu L., Zhu J.,  (2015) “A Multi-mediation Model of  LBE: 
Analysis of  Export Induced Productivity Gains,” Journal of  Management 
Studies. 

�49



• Caliendo, M., and Kopeinig S., (2008) "Some practical guidance for the 
implementation of  propensity score matching." Journal of  economic surveys 22.1: 
31-72.- 

• Cassiman B., Golovko E., (2011) “Innovation and internationalization through 
exports”, Journal of  international Business Studies 42(1), 56 75. 

• Castellani, D., Mancusi, M. L., Santangelo, G. D., & Zanfei, A., 
(2015) “Exploring the links between offshoring and innovation.” Economia e 
Politica Industriale, 42(1), 1-7.  

• Castellani, D., Serti, F., & Tomasi, C. (2010). Firms in international trade: 
Importers’ and exporters’ heterogeneity in Italian manufacturing industry. The World 
Economy, 33(3), 424-457. 

• Castellani D., Zanfei A., (2007) “Internationalisation, innovation and 
productivity: how do firms differ in Italy?” Wiley Blackwell, vol. 30(1), pages 
156-176, 01. 

• Chung, W., & Yeaple, S., (2008) “International knowledge sourcing: Evidence 
from US firms expanding abroad.” Strategic Management Journal, 29(11), 
1207-1224  

• Clerides S., Lach S., Tybout J.R. (1998) "Is Learning By Exporting 
Important? Micro-Dynamic Evidence From Colombia, Mexico, And Morocco”, The 
Quarterly Journal of  Economics, MIT Press, vol. 113(3), pages 903-947. 

• Costa, S., Pappalardo, C., & Vicarelli, C.., (2016) “Internationalization 
choices and Italian firm performance during the crisis” ,Small Business Economics. 

• Costantini J. A., Melitz M.J., (2008) “The Dynamics of  Firm-Level 
Adjustment to Trade Liberalization” in  Helpman, E., D. Marin, and T. Verdier  
The Organization of  Firms in a Global Economy, Harvard University 
Press- 

• Crépon, B., E. Duguet and J. Mairesse,  (1998 ) ’Research, Innovation, 
and Productivity: An Econometric Analysis at the Firm Level’, Economics 
of  Innovation and New Technology, 7, 2, 115–58. 

• Criscuolo C., Haskel J.E., Slaughter M.J., (2010) ”Global engagement and 
the innovation activities of  firms." International Journal of  Industrial 
Organization 28.2: 191-202. 

• Damijan J.P., Kostevc C., (2015) “Learning from trade through innovation” 
Oxford Bulletin Of  Economics And Statistics, 77, 3 0305–9049. 

• Eaton J., Samuel K., (2006) "Innovation, Diffusion, and Trade" NBER 
Working Papers 12385, National Bureau of  Economic Research, Inc. 

• Frazzoni S. Mancusi, M. L., Rotondi, Z., Sobrero M., Vezzulli, A 
(2012) “Relationships with Banks and Access to Credit for Innovation and 
Internationalization of  SME”. mimeo, Unicredit, 2012.D’angelo -  

• Ganotakis P. and Love J.H., (2011) ”R&D, product innovation, and exporting: 
evidence from UK new technology based firms." Oxford Economic Papers 63.2: 
279-306.  

• Gattai, V. (2015). Foreign exposure and heterogeneous performance of  Italian firms: 
A survey of  the empirical literature (1992-2014). University of  Milan Bicocca 
Department of  Economics, Management and Statistics Working Paper, 
(300). 

�50

https://ideas.repec.org/a/tpr/qjecon/v113y1998i3p903-947.html
https://ideas.repec.org/a/tpr/qjecon/v113y1998i3p903-947.html
https://ideas.repec.org/a/tpr/qjecon/v113y1998i3p903-947.html


• Gilley, K. M., & Rasheed, A. (2000) “Making more by doing less: an analysis 
of  outsourcing and its effects on firm performance.” Journal of  management, 26(4), 
763-790.  

• Greenway, D., R. Kneller, (2007) ‘Firm Heterogeneity, Exporting and Foreign 
Direct Investment’, Economic Journal, 117, F134-F161. 

• Griliches, Z. (1979) “Issues in assessing the contribution of  research and 
development to productivity growth.” The bell journal of  economics, 92-116. 

• Griliches, Z. (1990) “Patent Statistics as Economic Indicators: A Survey.” 
Journal of  Economic Literature, American Economic Association 28 (4): 
1661–1707. 

• Griliches, Z. (1998). R&D and productivity. National Bureau of  Economic 
Research Books. 

• Hall, B., F. Lotti and J. Mairesse, (2008) ‘Employment, Innovation, and 
Productivity: Evidence from Italian Microdata’, Industrial and Corporate Change, 
17, 4, 813–39.  

• Heckman, J. J., Ichimura, H., & Todd, P. E.. (1997) “Matching as an 
econometric evaluation estimator: Evidence from evaluating a job training programme.” 
The review of  economic studies, 64(4), 605-654.  

• Helpman, E., Melitz, M. J., & Yeaple, S. R. (2003) Export versus FDI 
(No. w9439). National Bureau of  Economic Research. - 

• Krugman, P.R., (1979) “Increasing returns, monopolistic competition, and 
international trade”, Journal of  International Economics, 9, 469-479. 

• Lefebvre E., Lefebvre L.A. and Bourgault, M.., (1998) “R&D-Related 
Capabilities as Determinants of  Export Performance”. Small Business 
Economics, June 1998, Volume10, Issue 4, pp 365-377. 

• Lööf  H., Larijani P.N., Cook G., Johansson B., (2015) “Learning-by-
exporting and innovation strategies”, Economics of  Innovation and New 
Technology. Forthcoming. 

• Mayer T., Ottaviano G., (2007) “The Happy Few: new facts on the 
internationalisation of  European firms”, Blueprint 3, Bruegel. 

• Melitz M. J., (2003)“The Impact of  Trade on Intra-Industry Reallocations and 
Aggregate Industry Productivity”, Econometrica 71, 6, 1695–1725.  

• Narula, R., (2002) Innovation systems and ‘inertia’ in R&D location: 
Norwegian firms and the role of  systemic lock-in. Research Policy, 31, 
795–816.  

• Narula, R., & Zanfei, A., (2005) “Globalisation of  innovation” (pp. 
318-345). Oxford: Oxford University Press.  

• Nassimbeni, G., (2001) “Technology, innovation capacity, and the export attitude 
of  small manufacturing firms: a logit/tobit model”, Research Policy, 30, 245-262  

• Navaretti, G. B., Castellani, D., & Disdier, A. C.. , (2010) How does 
investing in cheap labour countries affect performance at home? Firm-level evidence from 
France and Italy. Oxford Economic Papers, 62(2), 234-260. 

• Piccardo, C., Bottasso A., and Benfratello L., (2014) “Innovative capacity 
and export performance: Exploring heterogeneity along the export intensity 
distribution.” No. 371. Centre for Studies in Economics and Finance 
(CSEF), University of  Naples, Italy. 

�51



• Quinn, J.B., (2000) “Outsourcing innovation: the new engine of  growth.” Sloan 
Manage. Rev. 41 (4), 13–28.  

• Rosenbaum, P. R., & Rubin, D. B.., (1983) “The central role of  the 
propensity score in observational studies for causal effects.” Biometrika, 70(1), 41-55.  

• Salomon R.M., Shaver J.M., (2005) “Learning by exporting: New Insights from 
Examining Firm Innovation”, Journal of  economics and Management 
Strategy 14(2):431-460. 

• Salomon, R. (2006). Learning from exporting: new insights, new perspectives. 
Edward Elgar Publishing. 

• Silva A., Afonso O., Africano A.P., (2012) "Learning-by-exporting: What we 
know and what we would like to know." The International Trade Journal 26.3: 
255-288. 

• Silva A., Oscar A, and Africano A.P., (2012) "Which manufacturing firms 
learn by exporting?." The Journal of  International Trade & Economic 
Development 21.6: 773-805. 

• Sterlacchini A., (2001) “The determinants of  export performance: A firm-level 
study of  Italian manufacturing.” Weltwirtschaftliches Archiv, 137(3), 450-472. - 

• Teece, D., (1987) “Capturing value from technological innovation: Integration, 
strategic partnering, and licensing decisions.” In B. Guile & H. Brooks (Eds.), 
Technology and global industry: 65–95. Washington: National Academy 
Press.  

• Van Beveren I., Vandenbussche H., (2010) ”Product and process innovation 
and firms' decision to export." Journal of  Economic Policy Reform 13.1: 3-24. 

• Wagner, J., (2006) “International firm activities and innovation: Evidence 
from knowledge production functions for German firm”s. Hamburgisches 
Welt-Wirtschafts-Archiv (HWWA). 

• Wagner J., (2007) "Exports and Productivity: A Survey of  the Evidence from 
Firm-level Data," The World Economy, Wiley Blackwell, vol. 30(1), pages 
60-82, 01. 

• Wagner J., (2012) "International trade and firm performance: a survey of  empirical 
studies since 2006.", Review of  World Economics 148.2: 235-267. 

• Wagner J., (2012) “New Methods for the Analysis of  Links between International 
Firm Activities and Firm Performance: A Practitioner’s Guide," Working Paper 
Series in Economics 227, University of  Lüneburg, Institute of  Economics. 

• Wagner J., (2015) “A survey of  empirical studies using transaction level data on 
exports and imports," Working Paper Series in Economics 342, University of  
Lüneburg, Institute of  Economics. 

• Zanfei A., (2000) “Transnational firms and the changing organisation of  innovative 
activities.” Cambridge Journal of  Economics, 24(5), 515-542. 

�52


