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ABSTRACT 

The effect of importing on firms’ productivity has received adequate attention only recently, with the 

massive rise of trade in intermediate goods originated by the international dispersion of production. We 

aim to contribute to this stream of literature by analyzing the relationship between importing intermedi-

ate inputs and firms’ Total Factor Productivity (TFP). Our econometric investigation, conducted on a 
sample of more than 14,000 European industrial firms based on the 2010 EU-EFIGE survey, finds that: 

1) importing intermediate goods is positively and significantly associated with firms’ TFP; 2) the 

productivity-enhancing effect tends to be amplified for the best performers, i.e. the ones with a TFP 

higher than median value, and for exporters; 3) a “technology transfer through imports” effect seems to 

be at play, since firms gain greater rewards from importing when they have a larger absorptive capacity 

and source customized rather than standardized intermediates from advanced rather than developing 

countries. These results hold in particular for suppliers, and especially the most capable ones, supporting 

the hypothesis that belonging to Global Value Chains (GVCs) has a significant impact on firms’ per-
formance. 
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1. INTRODUCTION 

Until a few years ago, the attention devoted to the role of importing as a determinant of firms’ 

efficiency was definitely scarce, as incisively represented by Bernard et al. (2007: 123): ‘‘the 

empirical literature on firms in international trade has been concerned almost exclusively with 

exporting, largely due to limitations in data sets. As a result, the new theories of heterogeneous 

firms and trade were developed to explain facts about firm export behavior and yield few pre-

dictions (if any) for firm import behavior”. However, the situation is changing thanks to the 

availability of new data sets that, by gathering firms’ level information, allows to shed some 

more light on firms’ import behavior and investigate determinants and effects of import activi-

ties (Castellani et al., 2010; Vogel and Wagner, 2010).  

In line with recent developments of the literature, this paper focuses on the role that import 

of intermediate inputs have on firms’ productivity, by conducting an investigation on a sample 

of more than 14,000 European industrial firms. To this purpose, we employ micro-data coming 

from the EU-EFIGE Bruegel-Unicredit 2010 survey, including survey and balance-sheet in-

formation about firms with more than 10 employees operating in seven European countries: 

Austria, France, Germany, Hungary, Italy, Spain and United Kingdom.  

To investigate the relationship between firms’ productivity and attitude to import intermedi-

ates, we estimate several econometric specifications containing export and import as explanato-

ry variables of Total Factor Productivity (TFP).We also consider interaction terms, meant to 

single out complementarities between import and export activities, and the possibility of heter-

ogeneous impact of import on productivity, according to firms’ absorptive capacity, as proxied 

by capabilities in innovation and research. To mitigate concerns of endogeneity, we resort to 

lagged values of main regressors. Then, to take into account possible problems of sample self-

selection, we adopt a Heckman two-stage procedure, in particular when introducing a dummy 

variable representing the technological content of imports. Finally, we implement a quantile re-
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gression approach to allow for heterogeneous impacts on productivity of our explanatory varia-

bles, depending on where firms are located in the distribution of the TFP measure. 

We contribute to the literature under, at least, three point of views. First, we make some ad-

vancements to the stream of the literature of a still under researched area, investigating the im-

pact of intermediate goods imports on firms’ TFP, and the channels through which this effect 

may take place.  

Second, while it is widely recognized that trade in intermediate goods is a direct conse-

quence of the international dispersion of production, there is still scarce evidence on the specif-

ic behavior and performance of supplier firms, i.e. firms selling 100% of their turnover to other 

firms, which are among the main actors of GVC. Supplier firms produce for outsourcers and, 

thus, are complementary to international production sharing in global networks (Giunta et al. 

2010). In our econometric investigations we take into specific consideration supplier firms, by 

running regressions focused on them. To the best of our knowledge, this is among the few pa-

pers that, investigating the role of imports on TFP, takes into explicit consideration this typolo-

gy of firms. Suppliers firms are the bulk of the industrial structure in several countries, Italy is a 

case in point. They are often regarded as suffering of a productivity discount (Razzolini and 

Vannoni, 2011), even though some researchers point out to suppliers’ heterogeneous behavior 

and performance (Accetturo et al. 2011, Agostino et al., 2015). 

Third, we attempt to fill a gap between the macro-level knowledge of GVC participation of 

European countries and the paucity of firm-level investigations on the behavior and perfor-

mances of European firms in GVCs, documented only by a few studies (Agostino et al., 2015; 

Barba Navaretti et al., 2011; Békés et al., 2011; Del Prete et al., 2015; Giovannetti et al., 2015; 

Veugelers, 2013). As a matter of fact, while we know that the European countries considered in 

our sample show a remarkable involvement in the process of international dispersion of pro-
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duction (De Backer and Miroudot, 2014), as measured by the GVC participation index,1 we 

have only scarce information on the profitability of joining GVCs at a firm level. 

Three are our main results: 1) in accordance with the literature reviewed, we find that im-

ports are positively and significantly associated with firms’ TFP, pointing to a learning-by-

importing effect. This result holds both for all firms and for the subsample of suppliers, sug-

gesting that the performance of suppliers might be enhanced when they source, in turn, foreign 

intermediate inputs; 2) the potential learning by importing effect tends to be amplified for the 

best performers, especially in the suppliers’ subsample; 3) going to channels through which 

imports exert their positive impact, we find that importing enhances productivity more when 

firms source customized intermediates from developed countries and show high share of work-

ers involved in training programs, high turnover from the sale of innovative products and high 

turnover invested in R&D. We interpret this evidence as an indication that imports improve 

TFP to the extent that firms have the capacity to absorb the technology embodied in imported 

inputs. Thus, suppliers with high absorptive capacities may achieve the best performances and 

fully exploit the chances offered by the international fragmentation of production. 

The paper is organized as follows. Section 2 contains a brief review of related literature. 

Section 3 presents the data (3.1), the econometric methodology (3.2) and some descriptive sta-

tistics (3.3). Section 4 analyses the main results of the econometric investigation. Section 5 

concludes. 

 

                                                           
1 The participation index (Koopman et al., 2011) is expressed as a percentage of gross exports and indicates the 

share of foreign inputs in exports(backward participation) and domestically produced inputs used in third coun-

tries’ exports (forward participation). Among the seven countries of our sample, Hungary shows the highest back-

ward participation (40% of gross exports), followed by Austria (around 30%), Germany (around 25%), France 

(20%), Spain (20%), and Italy (20%), while the United Kingdom exhibits the lowest backward participation index 

(around 15%). 
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2. RELATED LITERATURE 

The recent upsurge of interest around the import of intermediate inputs is widely justified by 

the phenomenon of the international dispersion of production occurred in the last two decades, 

which has led a larger share of firms to undertake intermediates’ international trade. As under-

lined by De Backer and Miroudot (2014), because of the interconnectedness of industries 

worldwide, more than half of world manufactured imports are currently intermediate goods 

(primary goods, parts and components, and semi-finished products). These changes have major 

macro and microeconomic consequences. 

From a macroeconomic perspective, the role of foreign inputs in spurring economic growth 

has been first underlined by the endogenous growth literature (Romer, 1987). On the other 

hand, the trade value added literature has emphasized the relevance of imports by demonstrat-

ing that improving access to imports facilitates a country’s exports and even guarantees “an ex-

port premium associated with good connectivity to the sources of value added” (Santoni and 

Taglioni, 2015:71). At the same time, concern has been raised on the impact of imported inter-

mediate inputs on job loss at home and increasing inequality (OECD, 2010), while several au-

thors (Alessandria et al., 2011; Altomonte et al., 2012a; Accetturo and Giunta, 2015) have high-

lighted the role of intermediate inputs in the shocks transmission in the 2008-09 crisis, causing 

the Great Trade Collapse. In particular, it is argued that large inventories of imported inputs 

were used to continue the production process, thus reducing firms’ demand to upstream export-

ers. 

The microeconomic consequences for firms are noteworthy as well. An increasing number 

of empirical studies have recently pointed out a positive relationship between importing activity 

and firms’ productivity (Fernandes, 2007; Kasahara and Rodrigue, 2004; Vogel and Wagner, 

2010; Wagner, 2012), underlined by a significant productivity gap between firms that import 

and firms that do not. The ongoing debate mainly focuses on three issues: i) the direction of 
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causality between intermediate goods importing and firm’s performance; ii) the channels 

through which importing may enhance firms’ productivity; iii) the higher levels of productivity 

of firms engaged in both importing and exporting activities (two-way traders). 

 

Direction of causality 

On the first issue, two hypotheses, not mutually exclusive, contrast. The first maintains that, 

as for exports (Bernard and Jensen, 1999; Roberts and Tybout, 1997), international operations’ 

sunk costs may cause a self-selection of more productive firms into importing activities (An-

dersson et al., 2008; Castellani et al., 2008;Kasahara and Lapham, 2008). So far, this hypothesis 

has found limited empirical support (Kraay et al., 2002; Kasahara and Lapham, 2008;Kugler 

and Verhoogen, 2008; Vogel and Wagner, 2010).On the other hand, again as for exports (Cler-

ides et al., 1998), it is also likely that once a firm is engaged in importing activities, its produc-

tivity can be enhanced by a “learning by importing” effect (Altomonte and Békés, 2009; An-

dersson et al., 2008;Augier et al., 2013; Halpern et al., 2011; Muuls and Pisu, 2007). Such an 

effect is confirmed by a number of empirical studies (Altomonte and Békés, 2009; Augier et 

al., 2013; Baldwin and Yan, 2014; Bas and Strauss-Kahn, 2014; Halpern et al., 2011; Kasahara 

and Rodrigue, 2008). 

 

The channels 

According to the literature, the channels through which imports allow firms to gain dynamic 

externalities are: a) cost saving, b) technology transfer or inputs’ quality improvement; c) com-

plementarity with domestic inputs.  

Lowering production costs is the most obvious motivation for importing cheaper (than do-

mestic) intermediate inputs. Resorting to channel (a) means producing a given amount of out-

put at lower costs, which allows firms to increase efficiency and TFP, and raise their profits. 
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Second (channel b), firms may find importing profitable, for advanced technologies embod-

ied in imported intermediate inputs act as a vehicle of knowledge transfer (Andersson et al., 

2008; Blalock and Veloso, 2007; Castellani et al., 2008; Bas and Strauss-Kahn, 2014) and/or 

because importing high-quality intermediates gives to a firm the chance to export higher quality 

goods at higher prices (Kugler and Verhoogen, 2008). Moreover, when productivity gains oc-

cur through the mechanism envisaged by the technology transfer channel, the impact of imports 

on productivity is likely to be heterogeneous across firms according to individual firm absorp-

tive capacity. In fact, to integrate imported inputs into production processes, particularly with 

knowledge intensive and/or high quality intermediates, firms need to be endowed with ade-

quate abilities. On this, Augier et al. (2013), using a data set on Spanish firms, find that absorp-

tive capacity – as proxied by firms’ skill intensity –significantly enhances the positive effects of 

importing intermediates on firms’ productivity. 

Finally and more generally, the interpretation suggested by channel (c) refers to the possibil-

ity that complementarities between domestic and foreign inputs play a role in explaining why 

importing intermediates is associated to higher productivity. The underlying rationale is that, by 

accessing a greater variety of inputs through import, firms can achieve wide complementarity 

of inputs that, in turn, enhances its productivity. The love for variety mechanism has found em-

pirical support by Bas and Strauss-Kahn (2014) regarding French firms, and by Halpern et al. 

(2011) on a panel of Hungarian firms. 

 

Two-way traders 

Concerning the third issue, many contributions have discussed why two-way international 

trade might be more profitable than importing only or exporting only (Aristei et al., 2013; Ber-

nard et al., 2007; Muuls and Pisu, 2009; Díaz-Mora et al., 2015). According to some authors 

(Kasahara and Lapham, 2008), an explanation could be sunk cost complementarity, for which 

undertaking each international activity (exporting and importing) would be less costly when the 
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firm is already carrying out the other one. This happens, for example, when firms acquire in-

formation on foreign markets about both potential buyers and suppliers of intermediate inputs, 

or also about customs procedures, facing sunk costs common to both exporting and importing. 

Alternatively, other interactions can occur if import increases firms’ efficiency and this in turn 

helps firms to be more competitive and export; or vice versa, exporting may allow firms to bear 

the sunk costs of importing or induce them to source high quality foreign intermediates to in-

troduce new products or improve product quality. Moreover, Bas and Strauss-Kahn (2014) em-

phasize that highly productive firms with a wide diversification in imported inputs are also 

large exporters thanks to complementarity and technology transfer mechanisms. The empirical 

literature has often confirmed these theoretical predictions, showing that two-way traders, i.e. 

firms acting as both importers and exporters, usually enjoy better performances (Serti and To-

masi, 2008; Castellani et al., 2010; Conti et al., 2014). 

Baldwin and Yan (2014), who also find that two-way traders show higher productivity, 

identify firms engaged in both importing and exporting as the ones participating in GVCs. This 

approach, where the productivity advantage of two-way traders is coupled with the benefits of 

belonging to GVCs, is based on the awareness that nowadays exporting and importing activities 

are inherently parts of fragmentation of production, with many firms importing intermediates 

and then exporting processed goods, which in turn may be intermediates themselves. The ef-

fects of participation of firms and countries in international production networks and more spe-

cifically in GVCs has been the subject of a large literature. In particular, benefits of and re-

quirements for belonging to GVCs (Agostino et al., 2015; Amador and di Mauro, 2015; Antras 

and Chor, 2013; Giovannetti et al., 2015;Giunta et al., 2012), the importance of the kind of 

chain governance (Humphrey and Schmitz, 2001; Gereffi et al., 2005; Gereffi and Fernandez-

Stark, 2011), the position of firms and countries along GVCs (Amador et al., 2015; Benkovskis 
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and Worz, 2015; De Backer and Miroudot, 2014; Koopman et al., 2011) have been the main 

topics dealt with. 

 

 
3. DATA, METHODS AND DESCRIPTIVE STATISTICS 

 

3.1 Data 

We employ microdata coming from the EU-EFIGE Bruegel-UniCredit dataset provided by 

Bruegel (a Belgian non-profit international association), which includes survey and balance-

sheet information about firms with more than 10 employees operating in seven European coun-

tries: Austria, France, Germany, Hungary, Italy, Spain and United Kingdom.2 Though qualita-

tive and quantitative data from the EFIGE survey, conducted in 2010, may in general refer to 

years 2007-2009, almost all variables included in our econometric model (see sub-section3.2) 

are available for 2008 only. Balance-sheet information is drawn from Bureau Van Dijk’s 

Amadeus databank and concerns years from 2001 to 2009. 

 
3.2 Empirical model and econometric methodology 

To test whether purchasing inputs on international markets affects firms’ productivity, we esti-

mate the following model: 

 

���� = �� + �	�
��� + ∑ �� ������ + ��                    (1) 

 

where the dependent variable is firms’ Total Factor Productivity (TFP), as provided by the 

EFIGE Bruegel-Unicredit dataset,3and PIAB represents imported intermediate inputs. We esti-

                                                           
2 More detailed information on EU-EFIGE dataset is available at http://bruegel.org/2012/10/the-eu-efigebruegel-

unicredit-dataset/ 

3 For a discussion on the method used to estimate TFP in the EFIGE dataset, see Altomonte et al., 2012b and Al-

tomonte et al., 2013.  
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mate different specifications of equation (1) by using either the share of intermediate goods 

purchased abroad to total intermediates (PIAB) and the ratio of exports to total sales (EXP) as 

one of controls or alternatively the corresponding dummies DPIAB and DEXP, respectively 

equal to 1 if the firm acquires intermediate goods from abroad and if the firm exports, and zero 

otherwise. Using dummies instead of continuous variables is motivated by the larger number of 

observations available on DPIAB; also, by using lagged information on imports, i.e. the DPI-

AB_BEF (dummy coded 1 if firms purchased intermediate goods abroad before 2008), we can 

mitigate concerns of endogeneity. CTRL is a vector including some control variables, i.e. be-

side EXP or DEXP: the log of firm’s age (AGE); the share of employees involved in formal 

training programs to total employees (TRAIN); the share of firms’ turnover made up by sales 

of produced-to-order goods (SUPPL); a dummy for firm’ size coded 1 if firms are small or me-

dium sized (less than 250 employees, SMES); an innovation index dummy equal to 1 if firms 

carried out product or process innovation in years 2007-2009 (DINNO); a dummy representing 

propensity to research equal to 1 if firms carry out R&D activities (DR&D) and a dummy cod-

ed 1 if firms belong to a (national or foreign) group (DGROUP). Finally, industry and country 

dummies are also included among controls.  

As a second step, we test the hypothesis that two-way traders achieve better productivity 

performances than firms acting as importers only or exporters only. To this purpose, we con-

struct an interaction variable PIAB*EXP to be included in the set of regressors. 

Furthermore, we investigate the influence of intermediates goods’ technological content or 

quality on TFP. We pursue this objective in a number of ways. First, we test the hypothesis that 

imported intermediates differently impact on TFP according to firms’ absorptive capacity. To 

do this, we check whether firms’ skill intensity (as proxied by the percentage of employees in-

volved in formal training programs, TRAIN), propensity to innovate (as proxied by the share of 

turnover from innovative products, TINNO) and R&D activity (in particular, the share of turn-
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over invested, R&D) enhance the effects of importing intermediates on firms’ TFP, by building 

up interaction terms PIAB*TRAIN, PIAB*TINNO and PIAB*R&D. Second, assuming that 

suppliers from developed countries provide inputs with higher technological content, as in Bas 

and Strauss-Kahn (2014) and Smeets and Warzynski (2013), we modify equation (1) by replac-

ing PIAB with TECON – a variable coded 0 if the firm imports standardized intermediates, 1 if 

it purchases customized inputs from developing countries, and 2 if it purchases customized in-

puts from developed countries (i.e. UE countries, USA and Canada).4 

The estimation of the aforementioned specifications posits some econometric problems, 

which have been addressed compatibly with the data at hand.5 In particular, besides the stand-

ard OLS method, for the last specification we address concerns of selection bias by adopting 

the Heckman’s (1979) model. Indeed, firms sourcing intermediate goods from abroad may be 

systematically different from those that purchase on the domestic market, displaying a higher 

productivity, which is not related to inputs’ sourcing. In other words, a selection issue may 

arise if unobservable characteristics determining TFP also affect the decision to buy inputs 

from abroad. If this is the case, parameters estimates will be biased. To account for this prob-

lem, we specify the following selection process: 

                                                           
4 Our distinction between developing and developed countries is driven by the outcomes of the following survey 

question: From which of the following areas the firm has purchased intermediate goods in 2008?, the options be-

ing: UE countries; other European not UE countries (i.e.: Switzerland, Norway, Russia, Turkey, Byelorussia, 

Ukraine); China and India; other Asian countries (excluded China and India); USA and Canada; Central and South 

America; other areas. 

5 Indeed, it is worth recalling that our sample is represented by a cross-section of firms operating in seven Europe-

an countries (as the EFIGE database provides information on most of the variables entering our empirical model 

only for the year 2008).Therefore, unobservable firms heterogeneity cannot be captured employing static panel 

methods, neither concerns of endogeneity (pertaining some regressors) and TFP dynamics can be accounted for by 

adopting dynamic panel estimators. 
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��
��� = 1    if     ��∗ = �� + ��′�	+�� > 0  
��
��� = 0           � ℎ"#$%&"            (2) 

 

where �∗ is a latent variable that may be interpreted as the propensity of the firm to purchase 

inputs from abroad. This propensity is a linear function of a set of regressors Z, and an error 

term vi, assumed to be iid N(0, 1). The vector Z encompasses the same explanatory variables of 

the main regression (1), plus a dummy variable equal to 1 if firms carried out active outsourc-

ing (OUTS_A) that affects only the selection process, and thus is excluded from the main equa-

tion to better identify the model. The residuals from probit estimation of (2) are used to con-

struct a selection bias control factor λ, equivalent to the inverse Mill’s ratio, which is added to 

the main equation, explaining the TFP. Since this factor reflects the effect of all the unobserved 

characteristics that are related to the sourcing decision, its inclusion in the substantial equation 

controls for the effect of the TFP-related unmeasured characteristics, which are also related to 

the decision to purchase inputs from abroad. Thus, if its coefficient is significant, there exists a 

bias.6 

In addition, to allow for heterogeneous impacts on productivity of our explanatory variables, 

depending on where firms are located in the distribution of the TFP measure, we implement a 

quantile regression approach. The latter has been applied in several fields of research due to its 

flexibility (e.g.: Chamberlain, 1994; Bedi and Edwards, 2002; Manning et al., 1995; Cade et al., 

1999; Barba Navaretti et al., 2014). Indeed, this method allows researchers not only to over-

come some limitations of the conditional mean modelling – such as the sensitiveness to the 

                                                           
6 The Heckman (1979) method assumes all other regressors are exogenous and is based on the normality assump-

tion. To control also for the potential endogeneity of other regressors included in the TFP equation, an instrumental 

variable approach has been explored. Unfortunately, due to data limitations, we could not find a sufficient number 

of valid external instruments. To mitigate the problem, whenever available, we employ the lagged value of the ex-

planatory variables suspected of endogeneity. 
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presence of outliers, and the normality and homoscedasticity assumptions – but also to deepen 

the understanding of the phenomenon under investigation. As a matter of fact, by modelling 

several quantiles, one can inspect the relationship of interest across different strata of the re-

sponse variable, or focus on the lower and upper tails of a distribution rather than on its central 

location.  

Finally, it is worth mentioning that the interpretation of a quantile estimated coefficient is 

analogous to that of an OLS parameter. While the latter represents the marginal impact of an 

explanatory variable on the conditional mean of the dependent variable, a quantile regression 

coefficient is the marginal impact of an explanatory variable on a given segment (quantile) of a 

distribution ceteris paribus (for a detailed illustration of the quantile regression approach we 

refer to Koenker, 2001 and 2005). To test the significance of the quantile coefficients, research-

ers may opt for an asymptotic or a bootstrap method. Whilst the former relies on strong para-

metric assumptions (Koenker, 1994), the bootstrap procedure is more flexible and, what is 

more important for our analysis, allows us to test the equivalence of the coefficients of interest 

across the different quantiles that we consider.7 

 
3.3 Descriptive statistics 

A detailed description of variables used in the present and next section, together with their main 

summary statistics, is supplied in Table 1. 

 

[TABLE 1] 

                                                           
7 The bootstrap method (Efron, 1979) does not make assumptions on the distribution of the response variable and 

consists in extracting – with replacements – a large number of samples (of size n) from the observed sample. These 

resamples will be randomly different from the original sample and will be used to get parameter estimates, as well 

as variance and covariance estimates. In particular, the covariance matrix will also provide the covariance of the 

estimated coefficients of the same regressor across distinct quantiles, thus one can verify the equivalence of the 

marginal impact of a covariate at different quantiles.  
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Table 2 provides a preliminary view on firms’ behavior about sourcing strategies, by show-

ing some descriptive statistics on firms undertaking domestic sourcing, international sourcing 

of standard or customized intermediates, from developed or developing countries. 8343 firms, 

i.e. about 59% of firms of our sample, do not purchase intermediates from abroad (column 1). 

With respect to intermediates’ importers (column 2), these firms are on average much smaller 

(67 employees on average versus 255), less inclined to export (13% of their turnover against 

26%), less innovative (the share of those undertaking process and product innovation is around 

59% versus almost 75%), and with a smaller propensity to belong to business groups (16% ver-

sus 31%). More in detail, the widest differences emerge between firms represented in column 1 

(domestic sourcing only) and in columns 4 and 5, i.e. involved in foreign sourcing of custom-

ized intermediates. These latter are much more open to international operation for exporting 

(intensive margin between 25% and 32%) and services importing (23% versus 17%), and more 

involved in innovative activities and training programs. Also, firms resorting to international 

sourcing of customized are the ones most often belonging to business groups (36% to 39%). A 

final interesting comparison concerns firms purchasing customized intermediates respectively 

from developing or developed countries (columns 4 and 5). Similar for many aspects, these two 

groups clearly distinguish from each other for size (134 versus 226 employees, on average) and 

for the share of sales to order to total sales (77% versus 69%).  

 

[TABLE 2] 

 

 
4. RESULTS  

Table 3 summarizes the main results of our regressions. Each column refers to a different speci-

fication of equation (1). In particular, column (1) is our benchmark specification, making use of 

continuous variables PIAB and EXP. Specification (2) replaces those variables with the corre-

sponding dummies DPIAB and DEXP. In this case, we also include the dummy DPSAB, repre-
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senting import of services, among regressors.8 In order to mitigate the problem of endogeneity, 

specification (3) replicates the previous one by using lagged (rather than current) values for 

both imported intermediate goods and services, as well as for exports. Further, columns (4) to 

(7) report estimates of the benchmark specification including additional interaction variables. In 

column (4), PIAB*EXP is considered to investigate possible differentiated effects of imports 

on productivity conditional to firms’ ability to export (i.e. a two-way trade effect). On the other 

hand, to explore the hypothesis that the impact of importing varies with the firm’s absorptive 

capacity, as proxied by employees ability and propensity to innovation and research, column 

(5) presents the interaction PIAB*TRAIN; column (6) replaces DINNO with the corresponding 

continuous variable TINNO and includes the interaction PIAB*TINNO; column (7) substitutes 

DR&D with R&D and adds the interaction PIAB*R&D among regressors. Finally, columns (8) 

and (9) summarize the results of the Heckman model that we use when considering TECON 

among the explanatory variables of TFP, to take into account the influence of intermediates 

goods’ technological content or quality on firms’ productivity.9 

 

[TABLE 3] 

 

Coming to the economic interpretation of results, we can preliminarily notice that all control 

variables are statistically significant at 5% level, the only exception being variables represent-

                                                           
8 A number of papers take into consideration the role of international trade of services (for example Conti et al., 

2010 and Federico and Tosti, 2012). However, since in our dataset the number of available observations on the 

share of imported services on total services is relatively small (as shown in Table 1, only 1,380 firms supply this 

piece of information), the continuous variable PSAB is not included in regressions. 

9 In particular, column 8 refers to the main equation on the determinants of TFP, while column 9 is the selection 

equation for DPIAB, including OUTS_A as an exclusion restriction. The LR test reported at the bottom line indi-

cates that the null hypothesis of independence of the two equations is rejected, thus confirming the suitability of 

two-stage Heckman estimation. By contrast, this null hypothesis is accepted when estimating Heckman’s models 

for previous specifications. Hence, the relative results are omitted and available on request. 
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ing firms’ innovation activities which, in most cases, show low significance. The signs of statis-

tically significant coefficients are always consistent with a priori expectations: in accordance 

with most of the literature, we find that older and larger firms, undertaking training programs 

are, on average, more productive than others. Concerning the SUPPL variable, our investiga-

tion confirm the results of previous literature (Razzolini and Vannoni, 2011; Giunta et al., 

2012) indicating that suppliers, on average, suffer a productivity disadvantage. However, alt-

hough statistically significant, this effect is quantitatively negligible, as an increase of 10 per-

centage points in the share of produced-to-order sales on overall turnover implies a reduction of 

less than 0.004 in the value of the TFP index, which varies between -1.36 and 1.41 (i.e. about 

0.14% of the whole variation range). Belonging to a business group does significantly affect 

TFP as well. As it is known, the literature on the effects of the affiliation to a business group 

does not reach univocal conclusions, being inclined to point out positive consequences on 

firms’ performance, when emphasis is put on cost saving in acquiring additional resources 

(Scalera and Zazzaro, 2011), and advantages resulting from internal trade relationships and in-

ter-firm labor division (Estrin et al., 2009), or alternatively negative effects, when agency and 

coordination problems, causing inefficiency and expropriation of wealth from minority share-

holders (Morck et al.,2005), are stressed. In our case, estimations suggest that positive effects 

are prevailing.  

Going to the variables of interest, we first address the core issue of this paper, i.e. the rela-

tionship between productivity and import. Looking at the results of Table 3, we can state that 

importing inputs and services from abroad exerts a significant positive effect on TFP, as shown 

in all regressions we run (however in specifications 6 and 7, only joint statistical significance 

with innovation and R&D variables holds). To clarify this result, we need to make a number of 

points, concerning the quantitative measure of this relationship, the differentiated effect of im-
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port and export activities connected to firms’ heterogeneity, the channels through which import 

may positively impact on TFP. 

Regarding the size of correlation between import and productivity, our estimates point out 

that the impact of importing intermediates is not very strong, although statistically significant. 

In detail, the difference in TFP index that can be ascribed to imports of intermediates amounts 

to about 0.1, i.e. 3.65% of the TFP variation range. The weight of imported services on firms’ 

productivity is very similar: coefficients of DPIAB and DPSAB are very close to each other, in 

both specifications with current and lagged values. Thus our results, supporting the hypothesis 

of a positive relationship between importing activity and firms’ productivity, are consistent 

with recent literature (Castellani et al., 2010; Fernandes, 2007; Halpern et al., 2011; Kasahara 

and Rodrigue, 20084; Vogel and Wagner, 2010), but gauge that the impact of imports on TFP 

is not very strong. 

In evaluating the relationship between intermediates’ imports and productivity, we control 

for export activities, in terms of both extensive (DEXP) and intensive (EXP) margins. As em-

phasized by the literature (Serti et al., 2010; Conti et al., 2014), this is crucial if complementari-

ties between import and export arise, and failing to control for them may bias upward the esti-

mation of import premia. Also, this allows to assess the role of attitude to export in determining 

firms’ TFP. On the latter point, Table 3 clearly shows that correlation between export activities 

and TFP is positive and statistically significant, confirming the predictions of a wide literature 

(for a review, see Castellani et al., 2010). However, once again, and even more than in the case 

of imports, regression coefficients’ values come out to be fairly low, revealing that the effect of 

export on TFP is quantitatively limited. To check the presence of complementarities between 

import and export, and give a rationale for a better performance of two-way traders, we include 

the additional multiplicative variable PIAB*EXP among regressors of specification (4). The 

test reported at the bottom of Table 3 shows that EXP and PIAB*EXP are jointly significant at 
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5% level, despite the lack of individual significance. Figure 1 confirms that for a very large por-

tion of firms (the ones exporting up to 90% of sales, i.e. about 97% of our sample) the marginal 

effect of importing on productivity is increasing with the propensity to export: the more export, 

the greater the benefits firms obtain from importing intermediates.10 

 

[FIGURE 1] 

 

As previously recalled, there are many channels through which importing intermediates may 

enhance productivity: it may allow firms to use higher quality inputs; to exploit new comple-

mentarities in production; to take advantage from potential technology transfers; to give up lit-

tle efficient production stages and enjoy gains from specialization, and also simply to cut input 

costs. In particular, the hypothesis that the impact of importing on TFP varies with the firm’s 

ability to absorb more advanced technology or to exploit complementarities can be tested by 

considering interaction variables between PIAB and variables representing employees’ ability 

(TRAIN) and firms’ attitude to innovation (TINNO) and research (R&D). The results shown in 

Table 3 confirm that the higher share of: a) workers involved in training programs, b) firm’s 

turnover from the sale of innovative products and c) firm’s turnover invested in R&D, the larg-

er effect of importing on TFP. In particular, we find that innovating and doing research strongly 

affects the impact of importing intermediates on productivity: the firms showing values of 

TINNO and R&D close to mean values enjoy a positive effect of importing which is about 

doubled with respect to those non innovating and non-undertaking R&D. Figures 2, 3 and 4 

confirm the relevance and statistical significance of this impact for most firms of our sample. 

 

                                                           
10 Figure 1 depicts the marginal impact of PIAB on TFP with respect to different values of EXP. Marginal impacts 

are evaluated as �'()*+ + ,-� ∗ �'()*+∗./((where �'s are estimated values of �s) and the corresponding standard 

errors as 01 = 2�3#4�'()*+5 +  6,-�78 ∗ �3#4�'()*+∗./(5 + 2,-� ∗ :��4�'()*+ ∗ �'()*+∗./(5. Marginal im-

pactsshown in Figures from 2 to 4 and 6-7 are calculated consistently.  
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[FIGURES 2, 3 and 4] 

 

Another way to single out the channels through which importing intermediates impact on 

productivity is the one followed by Conti et al. (2014) who match each channel to a different 

commercial partner, assuming that firms located in developed countries are more likely to be 

positioned close to the technological frontier and supply high-technology inputs, while firms of 

developing countries more probably supply cheaper intermediates. Following this approach, we 

build up the trichotomic variable TECON, described above and include it among regressors of 

equation (1).  

Results displayed at column (8) of Table 3 confirm that among firms importing intermedi-

ates, those importing customized inputs have an advantage on those importing standardized in-

puts, while, among firms importing customized inputs, those sourcing from advanced countries 

enjoy a further gain. So, consistent with previous contributions (Augier et al.,2013; Acharia and 

Keller, 2009), our results suggest that if importing intermediates is generally beneficial, it is 

even more so when sourcing is aimed at acquiring technology and high quality inputs rather 

than motivated only by cost saving.  

In the presence of firm heterogeneity, the average intensity of the positive relationship be-

tween importing intermediate inputs and productivity, as estimated by specifications (1) to (9) 

of Table 3, may not accurately describe how TFP of differently productive firms is affected by 

importing. To address this issue, we resort to a Quantile Regression Analysis11 which allows to 

estimate the effect of importing intermediates at different points of the conditional TFP distri-

bution. 

Table 4, reporting the results of the quantile regression, both for all firms and the subsample 

of suppliers, shows that the least productive firms are the ones less capable to reap benefits 

                                                           
11 A similar exercise is carried out for export only by Yasar et al. (2006) on a sample of Turkish manufacturing 

firms. 
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from importing intermediates, while the impact of import is the highest for firms beyond medi-

an values of TFP. F-tests at the bottom of Table 4 demonstrate the significance of differences 

among coefficients’ values of different quantiles for both importing and exporting. Concerning 

the latter, it can be seen that only the most productive firms get a positive reward for exporting, 

with the highest effects occurring for the last quartile of TFP distribution. An explanation of 

this evidence may be connected to the fact that only the most capable and efficient firms may 

be able to enjoy the advantages of technological transfer embodied in imported intermediates, 

for example because they have a greater absorptive capacity. Figure 5 graphically represents 

the estimated effect of import on TFP, according to quantiles of TFP distribution.  

 

[TABLE 4] 

 

[FIGURE 5] 

 

 
4.1 The subsample of suppliers 

Table 5 reports results relative to the subsample of suppliers. As for the whole sample, the first 

two specifications correspond to the benchmark specifications with continuous explanatory var-

iables PIAB and EXP and dummies DPIAB, DEXP and DPSAB; column (3) considers lagged 

rather than current values for exports and imported intermediate goods and services; columns 

(4) and (5) go back to current value specifications, taking also into account interactions of PI-

AB with EXP and TRAIN.  

 

[TABLE 5] 

 

 From comparison with Table 3, results for suppliers appear to be qualitatively identical and 

quantitatively very similar to those obtained for the whole sample. However, significant differ-

ences arise when comparing Figures 1 and 2 respectively with Figures 6 and 7, since comple-

mentarities come out to be particularly relevant to suppliers. As a matter of fact, if we consider 
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the whole sample, firms exporting 100% of production turn out to enjoy a marginal effect of 

importing about 22% higher than those not exporting, whereas for suppliers the difference be-

tween exporters and non-exporters is much wider (+75%). In the same vein, absorptive capaci-

ties seem to be for suppliers more important than for the others: indeed, the difference in the 

marginal effect of importing between firms involving all their employees in training programs 

and firms not undertaking training at all is 89% for the whole sample and 96% for suppliers. 

 

[FIGURES 6 and 7] 

 

Further peculiarities for suppliers emerge from inspection of Table 4, reporting the results of 

the quantile regression. As shown in the right panel of the table, in the case of suppliers the 

strength of the link with TFP varies across quantiles in a very similar way for export and im-

port: low productive suppliers are not able to benefit from internationalization, while the impact 

of importing intermediates and exporting increases with TFP at the same pace and is highest at 

the last quartile of TFP distribution. The comparison of panels (a) and (b) of Figure 5 allows to 

appreciate that, once again, disparities across differently productive firms are stronger for sup-

pliers, for which being more productive and enjoying a greater absorptive capacity makes 

sourcing from abroad most profitable. 

This evidence highlights that being capable, in terms of ability to export and training em-

ployees, is for suppliers particularly essential in order to gain advantages connected to the im-

port of intermediate inputs. With the exception of marginal producers (those in the first decile 

of TFP), suppliers are the ones who benefit to the greatest extent from international opening 

and specifically from importing customized intermediates from developed countries. A suitable 

interpretation of this evidence is connected to the inclusion of these firms in GVCs: via the 

governance of their own suppliers’ international network, suppliers belonging to GVCs, by per-

forming at the same time the roles of both suppliers and outsourcers, can best exploit the 
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chances offered by the international fragmentation of production and obtain the highest gains of 

productivity. 

 

 
5. CONCLUDING REMARKS 

Although international trade in intermediate inputs has become prominent in world trade with 

the setting up of GVCs and the organizational mode of international dispersion of production, 

at micro level the role of imports of intermediates in determining firms’ efficiency has been lit-

tle explored and only recently gained the attention of researchers and policy makers. The aim of 

this paper is to contribute to this recent stream of the literature by exploiting a rich and novel 

dataset, EU-EFIGE, containing both qualitative and quantitative data on firms’ characteristics 

and activities, that we merge with balance sheet information from Amadeus (Bureau Van Dijk). 

Our analysis is conducted on a sample of more than 14,000 firms located in seven European 

countries, i.e. Austria, France, Germany, Hungary Italy, Spain and United Kingdom, which ac-

cording to the Koopman participation index show a high involvement in GVCs. 

Our econometric investigations confirms the existence of a positive relationship between 

imports and firms’ TFP, as pointed out by recent literature. We also find evidence that the size 

of the beneficial impact of intermediates’ import on productivity is affected by a number of 

complementary factors. In particular, being a two-way trader (i.e. both importer and exporter) 

and having a high absorptive capacity in terms of employees skill and attitude to innovation and 

research permits to enjoy the highest reward from importing activities. The latter finding indi-

cates that, by importing intermediates, firms may acquire technology and quality enhancing 

their productivity performance. 

A novel result of our paper concerns the effects of importing intermediates on suppliers’ ef-

ficiency. Suppliers are firms which in turn produce intermediates for other firms, and thus one 

of the major actors of GVC operations and international production sharing in global networks. 
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For this reason, we take suppliers into specific consideration by running regressions focused on 

them. Econometric results show that suppliers importing intermediate goods exhibit superior 

productivity; moreover, when endowed with high absorptive capacity and capability to play on 

international arena as two-way traders, suppliers are the firms which mostly benefit from sourc-

ing abroad. Our interpretation of this evidence is connected to the inclusion of these firms in 

GVCs. Via the governance of their own suppliers’ international network, firms participating in 

GVCs, by performing at the same time the roles of both suppliers and outsourcers, can best ex-

ploit the chances offered by the international fragmentation of production and obtain the high-

est gains of productivity. While some limitations in the dataset used in this paper can only be 

overcome with the availability of better micro level quality data, the correlation we find be-

tween firms’ inclusion in the GVCs, imports and productivity seem to have relevant implica-

tions on countries’ competitiveness and trade policy. 
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VARIABLE DESCRIPTION Mean Std. Dev. Min Max Obs

TFP -0.08 0.44 -1.36 1.41 6,938

PIAB 0.11 0.22 0 1 13,552

DPIAB 0.41 0.49 0 1 14,167

TECON 0.60 0.78 0 2 5,703

PSAB 0.19 0.23 0 1 1,380

DPSAB 0.10 0.30 0 1 14,167

EXP 0.18 0.26 0 1 13,514

DEXP 0.58 0.49 0 1 14,167

DPIAB_BEF 0.29 0.45 0 1 14,097

DPSAB_BEF 0.10 0.30 0 1 14,085

DEXP_BEF 0.45 0.50 0 1 14,143

SMES 0.52 0.50 0 1 14,168

AGE 34 31 0 188 14,125

TRAIN 0.22 0.29 0 1 13,935

DINNO 0.65 0.48 0 1 14,167

TINNO 0.21 0.22 0 1 6,651

DR&D 0.51 0.50 0 1 14,164

R&D 0.07 0.10 0 1 7,288

SUPP 0.71 0.40 0 1 14,165

DSUPP 0.53 0.50 0 1 14,165

DGROUP 0.22 0.42 0 1 14,168Dummy = 1 if firm belongs to a (national or foreign) group

All variables come from EU-EFIGE/Bruegel-UniCredit dataset dataset.

Dummy = 1 if a firm is small or medium sized one (less than 250 employees) 

2008 minus firm’s year of establishment (years)

Dummy = 1 if a firm carried out (in the triennium 2007-2009) product or process innovation

Percentage of employees involved in formal training programs in 2008

Share of firm’ turnover made up by sales of produced-to-order goods to total turnover

Dummy = 1 (= 0) if firm’s share of sales to order to total sales is 100% (0%)

Dummy = 1 if a firm undertook (in the triennium 2007-2009) R&D activity

Share of firms' turnover from innovative products sales on average in the period 2007-2009

Share of firm's turnover invested in R&D on average in the period 2007-2009.

Dummy = 1 if before  2008 a firm sold abroad some or all of its own products/services

TABLE 1 - Description of the variables used in the estimations and their main summary statistics

Total Factor Productivity

Share of intermediate goods purchased from abroad to total purchased intermediate goods 

Dummy = 1 if in 2008 a firm purchased intermediate goods for its domestic production from abroad 

Coded 0 if a firm acquired standard intermediates from abroad, 1 if it purchases customized intermediates from 

developing countries, and 2 if customized intermediates originate from developed countries (2008)

Share of services purchased from abroad to total purchased services

Dummy = 1 if in 2008 a firm purchased services from abroad

Export to total sales

Dummy = 1 if in 2008 a firm sold abroad some or all of its own products/services

Dummy = 1 if before  2008 a firm purchased intermediate goods for its domestic production from abroad 

Dummy = 1 if before  2008 a firm purchased services from abroad



Do not purchase 

intermediate 

goods from abroad

Purchase 

intermediate

 goods from abroad

Purchase 

standardized 

intermediates

from abroad

Purchase customized 

intermediates

from developing 

countries

Purchase customized 

intermediates

from developed 

countries

Number of firms 8,343 5,824 3,344 1,300 1,059

Number of employees 67 255 302 226 134

Firm's age 32 35 34 41 34

Share of services purchased from abroad 17.3% 20.1% 16.7% 23.6% 22.2%

Export to total sales 12.8% 25.5% 23.2% 32.3% 24.9%

Product and process innovation 58.7% 74.3% 71.9% 83.6% 70.8%

Employees in training programmes 21.6% 23.8% 22.7% 26.9% 24.1%

Share of sales to order to total sales 70.3% 71.7% 70.9% 69.0% 76.7%

Group 16.0% 31.0% 26.5% 38.7% 35.9%

Authors' calculations from EU-EFIGE/Bruegel-UniCredit dataset

TABLE 2 - Descriptive statistics by import status



Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 Column 8 Column 9

 Main eq. 

(Dep: TFP)

Sel. eq. 

(Dep: DPIAB)

PIAB 0.100*** 0.094*** 0.082*** 0.0240 0.0420
0.000 0.002 0.007 0.598 0.370

DPIAB 0.055***
0.000

TECON 0.015**
0.040

DPSAB 0.055*** 0.161*** 0.684***
0.001 0.000 0.000

EXP 0.078*** 0.075*** 0.078*** 0.101*** 0.129***
0.000 0.002 0.000 0.001 0.000

DEXP 0.027*** 0.136*** 0.609***
0.008 0.002 0.000

DPIAB_BEF 0.050***
0.000

DPSAB_BEF 0.049***
0.005

DEXP_BEF 0.033***
0.002

SMES -0.373*** -0.357*** -0.357*** -0.373*** -0.372*** -0.376*** -0.348*** -0.135** 1.166***
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.016 0.000

lnAGE_1 0.020*** 0.020*** 0.018*** 0.020*** 0.020*** 0.018* 0.032*** 0.032*** 0.095***
0.002 0.001 0.003 0.002 0.002 0.051 0.002 0.000 0.000

TRAIN 0.103*** 0.103*** 0.104*** 0.103*** 0.095*** 0.124*** 0.143*** 0.121*** 0.0770
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.162

DINNO 0.0130 0.0150 0.0160 0.0130 0.0130 -0.0290 0.061*** 0.191***
0.241 0.181 0.152 0.239 0.251 0.478 0.002 0.000

DR&D 0.027** 0.026** 0.028** 0.027** 0.027** 0.038** 0.080** 0.227***
0.018 0.017 0.011 0.018 0.018 0.027 0.010 0.000

SUPP -0.037*** -0.038*** -0.035*** -0.037*** -0.037*** -0.036* -0.0290 -0.043** 0.0170
0.007 0.004 0.009 0.007 0.007 0.055 0.179 0.012 0.774

DGROUP 0.158*** 0.164*** 0.160*** 0.158*** 0.157*** 0.170*** 0.160*** 0.253*** 0.483***
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

PIAB*EXP 0.0210
0.792

PIAB*TRAIN 0.0730
0.398

TINNO -0.100**
0.011

PIAB*TINNO 0.2420
0.117

R&D -0.1650
0.130

PIAB*R&D 0.962***
0.006

OUTS_A 0.424***
0.000

Observations 6,250 6,699 6,685 6,250 6,250 2,953 2,199

Model test 75.20 81.80 80.51 72.46 72.40 43.50 37.64

0.000 0.000 0.000 0.000 0.000 0.000 0.000

R
2

0.25 0.25 0.25 0.25 0.25 0.28 0.28

Test joint sign. (PIAB,PIAB*EXP) 9.06

0.000

Test joint sign. (PIAB, PIAB*TRAIN) 8.84

0.000

Test joint sign. (PIAB, PIAB*TINNO) 3.51

0.030

Test joint sign. (PIAB, PIAB*R&D) 8.43

0.000

LR-test of ind.eqs

For the description of variables see Table 1. The dependent variable is firm's Total Factor Productivity. Superscripts ***, ** and * denote statistical

significance at the 1, 5 and 10 percent level, respectively. In italics are reported the p-values of the tests. The standard errors (not reported) are

robust to heteroskedasticity and autocorrelation. Country and sector dummies always included but not reported. lnAGE_1 is the log of (1 + firm's age)

lagged once. OUTS_A in the selection equation of Heckman estimation is a dummy variable coded 1 if firm implemented active outsourcing

practices. 

0.000

Heckman

TABLE 3  - Estimation results. All firms

10,907

997.68

0.000

22.31



FIGURE 1- Marginal effect of PIAB on TFP as EXP changes. All firms  
(---95% confidence interval) 

 

 

 

 

 

 

FIGURE 2- Marginal effect of PIAB on TFP as TRAIN changes. All firms  
(---95% confidence interval) 

 

96.9% of the estimating sample observations 



FIGURE 3- Marginal effect of PIAB on TFP as TINNO changes. All firms  
(---95% confidence interval) 

 

 

 

 

 

 

FIGURE 4- Marginal effect of PIAB on TFP as R&D changes. All firms  
(---95% confidence interval) 

 

 

43.3% of the estimating sample observations 

79% of the estimating sample observations 



q10 q25 q50 q75 q90 q10 q25 q50 q75 q90

DPIAB 0.016** 0.038*** 0.049*** 0.046*** 0.030** 0.0120 0.030* 0.054*** 0.071*** 0.043***
0.022 0.001 0.000 0.000 0.015 0.177 0.055 0.000 0.000 0.007

DPSAB 0.0360 0.057*** 0.037** 0.0090 0.0240 0.0300 0.071** 0.056** 0.0130 0.0100
0.134 0.009 0.018 0.535 0.157 0.334 0.015 0.022 0.517 0.626

DEXP 0.0020 0.0150 0.031*** 0.049*** 0.047*** 0.0020 0.0220 0.029* 0.063*** 0.035*
0.689 0.168 0.006 0.000 0.001 0.748 0.128 0.063 0.001 0.078

SMES -0.276*** -0.358*** -0.312*** -0.205*** -0.101*** -0.247*** -0.300*** -0.284*** -0.189*** -0.094***
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

lnAGE_1 0.0040 0.023*** 0.035*** 0.019*** 0.0000 0.009* 0.033*** 0.041*** 0.023*** 0.0080
0.243 0.000 0.000 0.001 0.958 0.093 0.000 0.000 0.010 0.402

TRAIN 0.020* 0.063*** 0.075*** 0.084*** 0.059** 0.0070 0.0240 0.041* 0.0410 0.070**
0.064 0.006 0.000 0.000 0.011 0.598 0.394 0.059 0.136 0.012

DINNO 0.0040 0.0140 0.0150 -0.0050 -0.0060 0.0070 0.0080 0.0010 -0.0190 0.0000
0.400 0.234 0.226 0.751 0.628 0.427 0.502 0.947 0.263 0.982

DR&D 0.0050 0.032*** 0.028** 0.030** 0.0200 0.0080 0.054*** 0.048*** 0.042** 0.0110
0.335 0.006 0.015 0.030 0.110 0.274 0.000 0.003 0.021 0.497

SUPP 0.0100 -0.0060 -0.024* -0.041*** -0.039***
0.223 0.633 0.097 0.005 0.005

DGROUP 0.043** 0.108*** 0.149*** 0.170*** 0.115*** 0.0390 0.081*** 0.125*** 0.136*** 0.083***
0.026 0.000 0.000 0.000 0.000 0.106 0.000 0.000 0.000 0.000

Observations

Bootstrap replications

F-Test (q10=q25=q50=q75=q90):
- DPIAB 2.670 3.170

0.030 0.013

- DEXP 3.660 2.620
0.006 0.033

TABLE 4  - Quantile regressions

All firms Suppliers (100%) only

For the description of variables see Table 1. The dependent variable is firm's Total Factor Productivity. Superscripts ***, ** and * denote statistical significance at the 1, 5 and 10 percent

level, respectively. In italics are reported the p-values of the tests. Bootstrapped standard errors (500 replications) are omitted. Country and sector dummies included but not reported.

AGE is the log of (1+firm's age) and lagged once. The F-test reported verifies the equivalence of the DPIAB and DEXP coefficients across quantiles. 
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FIGURE 5 

 

Panel [A] - Quantile results. All firms Panel [B] - Quantile results. Supplier firms 
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Column 1 Column 2 Column 3 Column 4 Column 5

PIAB 0.096*** 0.076* 0.079*
0.004 0.069 0.058

DPIAB 0.057***
0.000

TECON

DPSAB 0.062***
0.009

EXP 0.094*** 0.084*** 0.093***
0.001 0.006 0.001

DEXP 0.031**
0.024

DPIAB_BEF 0.050***
0.001

DPSAB_BEF 0.0200
0.420

DEXP_BEF 0.028**
0.048

SMES -0.336*** -0.331*** -0.335*** -0.334*** -0.335***
0.000 0.000 0.000 0.000 0.000

lnAGE_1 0.030*** 0.032*** 0.029*** 0.030*** 0.030***
0.000 0.000 0.000 0.000 0.000

TRAIN 0.064*** 0.062*** 0.062*** 0.064*** 0.056**
0.008 0.007 0.008 0.009 0.032

DINNO 0.0030 0.0040 0.0050 0.0040 0.0030
0.815 0.788 0.707 0.807 0.835

DR&D 0.040*** 0.037*** 0.042*** 0.040*** 0.040***
0.008 0.009 0.003 0.007 0.007

DGROUP 0.126*** 0.135*** 0.138*** 0.126*** 0.125***
0.000 0.000 0.000 0.000 0.000

PIAB*EXP 0.0690
0.526

PIAB*TRAIN 0.0760
0.544

Observations 3,418 3,618 3,612 3,418 3,418

Model test 37.53 40.60 39.58 36.15 36.06

0.000 0.000 0.000 0.000 0.000

R
2

0.22 0.23 0.23 0.22 0.22

Test joint sign. (PIAB,PIAB*EXP) 4.18

0.015

Test joint sign. (PIAB, PIAB*TRAIN) 4.26

0.014

For the description of variables see Table 1. The dependent variable is firm's Total Factor Productivity. Superscripts ***, ** and *

denote statistical significance at the 1, 5 and 10 percent level, respectively. In italics are reported the p-values of the tests. The

standard errors (not reported) are robust to heteroskedasticity and autocorrelation. Country and sector dummies always included but

not reported. lnAGE_1 is the log of (1 + firm's age) lagged once.

TABLE 5  - Estimation results. Supplier firms



FIGURE 6 - Marginal effect of PIAB on TFP as EXP changes. Supplier firms 
(---95% confidence interval) 

 

 

 

 

 

FIGURE 7 - Marginal effect of PIAB on TFP as TRAIN changes. Supplier firms 
(---95% confidence interval) 

 

92.7% of the estimating sample observations 

88.7% of the estimating sample observations 


