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Chapter 9

One of the key issues in the current empirical debate on the determinants 
of firm performance is the influence of international linkages. The aim of 
this chapter is to study the causal relationship between international link-
ages and firm performance in Latin America and the Caribbean (LAC). 
The notion of international linkages adopted in this analysis includes 
two different dimensions: participation in international trade and inward 
Foreign Direct Investment (FDI). To this end, we take advantage of recent 
firm-level data provided by the World Bank Enterprise Survey (WBES). 
Moreover, by matching WBES firm-level data with the new Trade in Value 
Added (TiVA) dataset by the Organisation for Economic Co-operation 
and Development (OECD) and the World Trade Organization (WTO), 

International Linkages, Value-Added Trade, 
and Firm Productivity in Latin America and 

the Caribbean

Pierluigi Montalbano, Silvia Nenci, and Carlo Pietrobelli

OPEN

P. Montalbano
Sapienza University, Rome and University of Sussex
e-mail: pierluigi.montalbano@uniroma1.it

S. Nenci
University Roma Tre
e-mail: silvia.nenci@uniroma3.it

C. Pietrobelli
Inter-American Development Bank and University Roma Tre
e-mail: carlop@iadb.org

mailto:pierluigi.montalbano@uniroma1.it
mailto:silvia.nenci@uniroma3.it
mailto:carlop@iadb.org


286  P. Montalbano et al.

we provide a richer picture of the relationship between firm performance 
and country/industry involvement in international production networks 
in the LAC region. In particular, this chapter addresses the following 
research questions:

	1.	A re firms characterized by international linkages more productive 
than firms that are not?

	2.	A re firms that belong to industries more involved in global value 
chains (GVCs) even more productive?

To empirically derive the causal relationship between firms performance 
and their international linkages we provide:

	1.	A  static analysis of productivity premiums associated with participa-
tion in international trade and inward FDI.

	2.	A  version of the standard Cobb–Douglas output function expanded 
to a firm’s international linkages.

	3.	A  further expanded version of the above relationship including indi-
cators of value added trade as well as the degree and type of industry 
involvement in GVCs.

In carrying out the empirical exercises, we control for heterogeneity 
among firms by country, industry, and survey waves, and for endogeneity 
bias by using instrumental variables and control function techniques.

Our empirical outcomes confirm a positive causal relationship 
between participation in international activities and firm performance in 
LAC. Focusing on four big LAC countries (Argentina, Brazil, Chile, and 
Mexico), we show that the extent of involvement in GVCs matters as well. 
More specifically, we highlight the key role of both trade in value added 
and GVC position, with a positive impact of upstreamness on firm per-
formance. These empirical results also appear relevant for policymaking.

In the next section, we review the literature on international linkages 
and firm productivity, and then we describe how to trace a country’s pro-
duction of value-added as well as their level of integration in global mar-
kets. Next we report some stylized facts about the main characteristics of 
LAC firms related to internationalization and the relevant GVC indica-
tors. The next section presents the empirical analysis, and finally we pro-
vide some conclusions.
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� International Linkages and Firm Productivity: 
Review of the Literature

Participation in international trade can be an important source of infor-
mation, knowledge spillovers, technology transfers, technical assistance, 
competitive pressures, and other productivity advantages for firms, leading 
to significant performance improvements (Grossman and Helpman 1991; 
Clerides et al. 1998; Verhoogen 2007; Fafchamps et al. 2008; Bernard et al. 
2003). At the same time, firms with FDI and/or multinational firms may 
generate a total cost reduction through low-priced production factors. All of 
these factors may generate a positive learning effect of global activities. This 
“learning-by-exporting” hypothesis has spurred a large number of empirical 
studies that seek to assess the causal effect of exporting at the firm level.1 
However, there is no consensus among scholars on whether such a learning 
effect exists or what specific factors may be behind it. While a comprehensive 
survey by Wagner (2007) indicated that the evidence on this learning effect 
was mixed and unclear, a significant positive effect of the export experience 
on firm productivity has been found in several studies.2 The meta-analysis 
conducted by Martins and Yang (2009) indicated that the impact of export-
ing on productivity was higher for developing than for developed econo-
mies. Most importantly, the direction of causality between openness and 
firm performance is controversial (see Greenaway and Kneller 2007).

Firm productivity and sunk costs play important roles in how firms 
select international activities. These costs tend to discourage less produc-
tive firms from international linkages; therefore, firms generally self-select 
to participate in global markets. This selection mechanism according 
to the level of productivity is called the “selection effect” in exporting. 
Melitz (2003), who showed that exporting firms had relatively higher pro-
ductivity, has provided the theoretical benchmark for the above selection 
mechanism, while the pioneering empirical work by Bernard and Jensen 
(1999) on US firms has been followed by many scholars. López (2005), 
Greenaway and Kneller (2007), and Wagner (2007) have done surveys on 
the topic. Most of the studies on the selection effect found that more pro-
ductive producers self-select into the export market (Clerides et al. 1998; 
Álvarez and López 2005; Hayakawa et al. 2012).

Identifying the learning effects of FDI is also important. On the one 
hand, the performance of domestic firms may improve with FDI, partic-
ularly inward FDI in the form of cross-border mergers and acquisitions 
(M&A). Fostered by superior know-how, human capital, and organiza-
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tion of foreign firms, local firms with FDI could strengthen their local 
advantages (i.e. experience in the local market and knowledge of the local 
institutional environment) and enhance their productivity (see UNCTAD’s 
World Investment Reports from various years). On the other hand, Helpman 
et al. (2004) theoretically showed that investing firms have relatively high 
productivity. Several studies have empirically tested this proposition (see 
Greenaway and Kneller 2007, for a survey within this literature).3 Studies 
do not necessarily detect a positive causal effect of investing on firm produc-
tivity. While Barba Navaretti and Castellani (2004) and Kimura and Kiyota 
(2006) found significant positive impacts, Aitken and Harrison (1999), 
Hijzen et al. (2007), and Ito (2007) detected a small or non-positive effect. 
Hijzen et  al. (2006) and Barba Navaretti et  al. (2006) further explored 
a possible qualitative difference in learning related to two types of FDI: 
horizontal (many plants doing the same activities in a number of countries 
to put production near consumers) and vertical (different stages of produc-
tion in different countries). For French firms, they found positively sig-
nificant enhancements in productivity from horizontal FDI but not from 
vertical FDI. Other papers have focused specifically on the impact of M&A 
on firm performance, and most have found a significant positive impact.4

�T rade in Valued Added and GVCs: Definition 
and Measurement

The increasing international fragmentation of production that has occurred 
in recent decades has challenged the conventional wisdom on how we 
look at and interpret trade. Traditional measures of trade record gross 
flows of goods and services each and every time they cross borders, lead-
ing to a multiple counting of trade, which may lead to misguided empiri-
cal analyses (Cattaneo et  al. 2013; OECD–WTO 2012). Furthermore, 
since these days a large number of countries have developed comparative 
advantages in specific parts of the value chains and not necessarily on final 
goods, standard trade statistics are becoming much less informative.

� Tracing Trade in Value Added

The relevance of this issue is confirmed by the many initiatives and efforts 
that try to address the measurement of trade flows in the context of the 
fragmentation of world production and try to estimate the so-called trade 
in value added. Value added reflects the value that is added by industries in 
producing goods and services. It is equivalent to the difference between 
industry output and the sum of its intermediate inputs. Looking at trade 
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from a value added perspective reveals better how upstream domestic 
industries contribute to exports, as well as how much (and how) firms par-
ticipate in GVCs (OECD–WTO 2012). The overall perspective is shifting 
from exports to imports. In a world of international fragmentation, access 
to efficient imports matters as much as access to markets (Ahmad 2013).

A new literature has emerged regarding tracing the value added of a 
country’s trade flows by combining input–output tables with bilateral 
trade statistics and proposing new indicators.5 In addition, advanced 
research on constructing appropriate databases is also being conducted 
by the WTO and the OECD. However, the interpretation of these indica-
tors and results for individual countries in the temporal, geographic, and 
industry dimensions are still in progress and pose new challenges to schol-
ars and policy experts. In this chapter, we use data from the OECD-WTO 
TiVA database, which aims to track global production networks and value 
chains better.6 This dataset presents three clear advantages with respect to 
its main counterpart, the World Input-Output Database (WIOD). First, 
the TiVA covers four big LAC countries instead of two. Second, it pres-
ents a set of ready-to-use trade in value added decompositions and GVC 
indicators. Third, it links the OECD Inter-Country Input-Output (ICIO) 
tables using the Bilateral Trade Database in goods by Industry and End-
use category (BTDIxE) and estimates of bilateral trade flows in services.7

� Trade in Value Added and GVC Indicators

Our aim is to go beyond the information provided by standard trade sta-
tistics. Specifically, we gather a set of TiVA indicators to map country trade 
relations and describe the competitiveness of country industries by look-
ing at their production of value added and their level of integration in 
global markets. These indicators are (i) the decomposition of the value 
added embodied in national exports, (ii) the participation in GVCs, and 
(iii) the position in GVCs.

We follow the decomposition of the value added embodied in national 
gross exports proposed by Koopman et  al. (2011). According to this 
methodology, gross exports can be decomposed into the following com-
ponents (see Fig. 9.1):

•	 (1a) Direct domestic value-added embodied in exports of goods and 
services (DVA), which reflects the direct contribution made by an 
industry in producing a final or intermediate good or service for 
export (i.e. value added exported in final goods or in intermediates 
absorbed by direct importers).
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•	 (1b) Indirect domestic value added embodied in intermediate exports 
(IVA), which reflects the indirect contribution of domestic sup-
plier industries of intermediate goods or services used in the exports 
of other countries (i.e. value added exported in intermediates re-
exported to third countries).

•	 (1c) Re-imported domestic value added embodied in gross exports 
(RVA), which reflects the domestic value added that was exported 
in goods and services used to produce the intermediate imports of 
goods and services used by the industry (i.e. exported intermediates 
that return home).

•	 (2) Foreign value-added embodied in gross exports (FVA), which 
reflects the foreign value added content of intermediate imports 
embodied in gross exports (i.e. other countries domestic value added 
in intermediates used in exports).

In Fig. 9.1, components 1a, 1b, and 1c represent the value of exports that 
is created domestically (i.e. the domestic value added, or DoVA), while 
component 2 shows the value of exports created abroad. Only compo-
nents 1b, 1c, and 2 can be thus considered part of the GVC framework.

By combining these value-added components it is possible to assess 
both the level of participation and whether a country (or industry) is 

Fig. 9.1  Gross export decomposition in value added
Source: Adapted from Koopman et al. 2011
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located upstream or downstream in the global production chain. Thus, 
a first indicator, namely the GVC participation index, takes into account 
the IVA and the FVA to summarize the importance of global production 
chains in country (or industry) exports. The higher (or lower) the value of 
the index, the larger (or smaller) is the participation of a country in GVCs. 
It is worth noting that a high IVA component shows the importance of 
domestic production in GVCs, while a high FVA component reveals that 
the country/industry is deeply embedded in GVCs but only captures a 
small part of the value added.

To complete information on international integration into global mar-
kets, we present a second index that characterizes the position of country 
(or industry) exporters in GVCs: the GVC position indicator. This mea-
sures the level of involvement of a country (or industry) in vertically frag-
mented production. It is determined by the extent to which the country 
(or industry) is upstream or downstream in the GVCs, depending on its 
specialization (Koopman et  al. 2011). A country lies upstream either if 
it produces inputs and raw materials for others, or it provides manufac-
tured intermediates or both; a country lies downstream if it uses a large 
portion of intermediates from other countries to produce final goods for 
export (i.e. it is a downstream processor or assembler adding inputs and 
value toward the end of the production process). The position indicator 
is given by the ratio of the IVA exports and the FVA exports. Since at the 
global level IVA and FVA equal each other, the average IVA/FVA ratio 
is equal to 1. Therefore, a ratio larger than 1 indicates the country lies 
upstream, while a ratio lower than 1 means the country lies downstream 
in the GVCs.8 Since two countries can have identical GVC position index 
values in a given sector but very different degrees of GVC participation, it 
is important to look at both of these indicators to obtain a correct picture 
of the degree of integration of a country in GVCs (Koopman et al. 2011).

� Firm Characteristics in LAC and Trade in Valued 
Added Performance: A Descriptive Analysis

Enterprise-level data offers crucial information to understand the drivers 
of productivity and competitiveness, as aggregate performance depends 
strongly on firm-level factors such as size, ownership, and technological 
capacity. For our empirical exercise, we use a subset of the WBES data-
base specifically focused on firms in LAC countries. This subset provides 
information on the characteristics of firms across various dimensions, 
including size, ownership, trading status, and performance, and collects 
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data for 14,657 firms and 31 LAC countries.9 Table 9.6 in the Appendix 
presents information about the international linkages we analyze (exports, 
imports, and foreign-owned firms) for the whole LAC sample by country 
and survey year. In addition, in order to provide a richer picture of the 
phenomena we analyze (and to combine different levels of aggregation) 
and to map out sources and components of trade in value added, we use 
the OECD-WTO TiVA dataset by industry (see “Trade in Valued-Added 
and GVCs” above). We focus specifically on the following countries for 
which TiVA and WBES data are both available for the same fiscal year: 
Argentina, Brazil, Chile, and Mexico.10 Looking at all of the data on firms 
and industries, we can draw a picture of the current international linkages 
of the four LAC countries as well as trade in value added components and 
GVC characteristics.

Table  9.1 presents a descriptive analysis of the characteristics of the 
firms’ international linkages (WBES) and GVC indicators (TiVA) for the 
four LAC countries.11 The WBES subsample includes 5120 firms across 
the four countries. The first five columns of Table 9.1 (WBES data) show 
that, overall, almost 15 % of these firms declare themselves to be export-
ers12 and their export intensity is on average more than 33 % of their total 
sales.13 Only 8.5 % are foreign-owned firms, but on average foreign inves-
tors own a significant share (85.4 %). The level of firm internationalization 
is heterogeneous across these four countries. With regards to international 
trade, Argentina has the highest number of exporting firms (over 27 %), 
followed by Chile (17 %), Mexico (15 %), and Brazil (7 %). Chile shows 
the highest export intensity (42 %), followed by Mexico (36 %), Argentina 
(33 %), and Brazil (30 %). With regards to FDI, Chile and Argentina have 
the highest number of foreign-owned firms (both around 13 %), while 
Brazil has the lowest (4 %). The foreign ownership share of these firms is 
high, ranging from about 83 % in Mexico to nearly 90 % in Argentina.

Concerning trade in value added components, columns 6 to 9  in 
Table 9.1 (TiVA data) present the main components of the decomposi-
tion of the overall gross exports described in Fig. 9.1 by country (IVA and 
FVA). The last two columns provide some perspective on the role and 
position in GVCs by country, using the indicators of GVC participation 
and position illustrated in the “Trade in Valued-Added and GVCs” sec-
tion above.

The reported decomposition components show some degree of het-
erogeneity among the countries. Specifically, Chile has the highest IVA 
value, suggesting it provides relatively higher domestic added value inputs 
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to other countries’ exports. This is followed by Brazil and Argentina, with 
Mexico having the lowest value, which is in line with its relative specializa-
tion in processing foreign inputs. On the other hand, Argentina and Brazil 
show, on average, a lower level of FVA, suggesting they contribute to their 
gross exports mainly with domestic value added, relying less on imported 
inputs. This can be related to the fact that these countries are, on aver-
age, more involved in exporting goods in which the main source of inputs 
comes from the primary domestic sector (Blyde 2014). We note that Brazil 
shows the smallest share of FVA—only 9 % of the value added incorporated 
in the Brazilian exports comes from other countries. On the other hand, 
Chile and Mexico show a relatively higher level of FVA, suggesting a rel-
evant presence of foreign inputs in their overall exports. It is worth noting 
that about 30 % of the value of Mexican processing exports comes from 
abroad. This heterogeneity is associated to some extent with the country 
dimension (Cattaneo et  al. 2013), but also with differences in the pat-
terns of specialization: a relative specialization in producing primary goods 
requires, on average, less imported inputs than manufacturing them.

Figure 9.2 presents the international comparison of the value added 
decomposition for selected industrialized, emerging, and developing/
transition economies,14 as well as the sample of LAC countries. Other than 
Mexico, the LAC countries show a relatively high level of IVA but gener-
ally lower FVA (i.e. a lower content of intermediate inputs coming from 
abroad). This confirms the relative specialization of LAC countries within 
GVCs in exports of primary goods. In Table 9.7 in the Appendix, we pro-
vide the details of the main value added components of gross exports for 
the countries in Fig. 9.2.

Figure 9.3 provides an international comparison of the GVC participa-
tion and GVC position indicators. The figure shows that Chile’s GVC 
participation is substantial, Mexico’s is somewhat lower, and Argentina’s 
and Brazil’s are below the selected world counterparts, except for South 
Africa. This heterogeneity may be attributed to a size effect (i.e. larger 
economies tend to have a relatively higher degree of self-sufficiency in 
producing inputs for exports: Brazil and Argentina) and/or patterns of 
specialization (relatively high specialization in manufacturing can justify a 
higher degree of global participation: Chile and Mexico). This empirical 
evidence is consistent with similar analyses of LAC integration into the 
global production network (see UNCTAD 2013; Blyde 2014).

As stated in the “Trade in Valued-Added and Global Value Chains” 
section above, the GVC position index reflects where countries fit in the 
value chain. A country can be upstream or downstream, depending on its 
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specialization. Upstream countries produce inputs and/or raw materials 
used at the beginning of the production process and do not rely on for-
eign inputs for their exports. Downstream countries assemble products 
and provide relatively less intermediates to the exports of other countries. 

Fig. 9.2  Trade in value-added components: IVA and FVA
Source: Authors’ calculation based on OECD-WTO TiVA data

Fig. 9.3  GVC indicators: international comparison
Source: Authors’ calculation based on OECD-WTO TiVA data
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The higher the value of the index (higher than 1), the more upstream the 
country’s exporters are in GVCs. In general, the sample of LAC countries 
is upstream (i.e. away from the final customer) in GVCs more than their 
international counterparts; however, again, there is a degree of heteroge-
neity. Brazil is the most upstream and has the highest GVC position in our 
international comparison. This is consistent with the fact that Brazil, more 
specialized in natural resources, mainly provides inputs to other countries’ 
exports and does not rely much on other countries’ inputs. Thus, Brazil 
is positioned more at the beginning of the GVCs. On the opposite side 
is Mexico, which is located more at the end of GVCs and acts as a final 
producer, using inputs provided by upstream countries in the form of 
maquila (factory) processing operations (Contreras et  al. 2012; De La 
Cruz et al. 2011; Dussel Peters 2003) and does not provide many inter-
mediates to other countries’ exports.

Figure 9.4 presents the comparison of the GVC position indicator by 
industry for the four big LAC countries. We provide an international com-
parison with the selected counterparts in Table 9.8 in the Appendix. The 
indicator used for the industry analysis is obtained from TiVA data, as pro-
posed by Fally (2012) and Antràs et al. (2012).15 In line with the literature, 
industries such as mining and quarrying, wood, paper, paper products, 

Fig. 9.4  GVC industry position index
Source: Authors’ calculation based on OECD-WTO TiVA data
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printing and publishing, chemicals and non-metallic mineral products, 
and basic metals and fabricated metal products are at the highest level of 
upstreamness since they provide raw materials and inputs for the begin-
ning of the value chain. Among those industries, the big LAC countries 
(except Mexico) show relatively high specialization, with a degree higher 
than 2. Brazil has the highest index of upstreamness in mining and quar-
rying, with a value higher than 3.5. Concerning services, Fig. 9.4 shows 
that the most upstream services are, on average, telecommunications and 
financial. Of the LAC countries, Chile is positioned more upstream in the 
value chain in all the services sectors, while Mexico, in line with the result 
at the aggregate level is, on average, the most downstream, with the rel-
evant exception of financial intermediates.

�T he Econometric Analysis

The aim of our empirical exercise is to investigate whether LAC firms 
characterized by international linkages have higher productivity than other 
LAC firms. Specifically, we want a more in-depth assessment of whether 
there is a causal relationship between the degree and type of involvement 
in international production networks and firm performance in the LAC 
region.

We start by presenting static differences in firm productivity premia 
between exporters and non-exporters, and foreign-owned16 and domestic 
enterprises. First we pool data for the entire sample of LAC countries 
included in the WBES. Productivity premia are measured as the coeffi-
cients for export and inward FDI dummies in a regression of the form:

	 θ α α η η εi i c j id= + + + +1 2 � (9.1)

where θi is the log of firm labor productivity,17 di is a set of dummies 
for exporting firms and firms characterized by foreign ownership (i.e. our 
proxy of inward FDI); ηc and ηj are dummies for country and industry, 
respectively, to control for bias due to unobserved factors; εi is the error 
term. Table 9.2 confirms the expected positive relationship between inter-
national linkages and firm productivity based on firm-level data. These 
findings are in line with the theoretical predictions that low-productivity 
firms stay in the domestic market, while firms with higher productivity 
export and/or engage in FDI (Helpman et al. 2004).
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So far we have presented stylized facts, which cannot yet  allow any 
causal interpretation. Taking advantage of the availability of the set of 
firm-level covariates provided by the WBES, we can test the above rela-
tionship by presenting a version of the standard constant returns to scale 
Cobb–Douglas production function with labor, capital, and knowledge 
expanded to international linkages as follows:

	 θ β β β β η η εi i i i c j ik z d= + + + + + +1 2 3 4 � (9.2)

Equation 9.2 adds the following explanatory variables (all variables are in 
logs) to equation 9.1: ki for firm “capital intensity” and zi for a bundle of 
firm-level observables (human capital, employment, firm size, and tech-
nological innovation). As in Farole and Winkler (2012), the latter variable 
is a dummy that controls whether firms use technology licensed from a 
foreign-owned company (excluding office software), their own interna-
tionally recognized quality certification (e.g. ISO), or use a firm website 
and/or email to communicate with clients and suppliers. To avoid bias 
due to unobservable factors,18 we control for the geographical location 
and industry of the firms. A full description of the above variables is pro-
vided in Table 9.9 in the Appendix.

Table 9.3 shows the regression results of the base model. It is orga-
nized in ten columns. The first five columns report the estimates for 

Table 9.2 E xport and FDI premiums

Dependent variable: (ln) labor productivity

Exporter 0.177*** — 0.144***
(0.019) — (0.020)

Inward FDI — 0.218*** 0.170***
— (0.026) (0.027)

Constant 1.705*** 1.715*** 1.654***
(0.186) (0.204) (0.196)

Country dummiesa Yes Yes Yes
Industry dummies Yes Yes Yes
Observations 11,505 11,158 11,150
R2 0.052 0.051 0.056

Sources: Authors’ elaboration based on WBES and TiVA data

Notes: *** Coefficient is statistically significant at the 1 % level; no asterisk means the coefficient is not dif-
ferent from zero with statistical significance. Robust standard errors in parentheses. n.a. = not applicable
aIncludes dummies for different survey rounds for the same country
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equation 9.2. Columns 6 to 10 report the same estimates for the subsam-
ple of exporting firms by substituting the dummy variable for exports with 
a continuous variable (i.e. the value of sales exported directly). Also in 
this case, we use pooled data for the entire LAC dataset. The signs of the 
relationship between labor productivity and the set of firm-level explana-
tory variables are significant and consistent with the theory. A positive 
coefficient is estimated for the relationship between labor productivity, 
capital intensity, employment, and innovation, while a negative coefficient 
is estimated for unskilled workers (a proxy of human capital). Also in this 
case, on average and all else being equal, our findings are consistent with 
the view that exporter and/or foreign-owned firms (i.e. characterized by 
inward FDI) show higher productivity. To look more in depth at firm 
heterogeneity, we also carried out separate regressions by firm size (distin-
guishing micro, small, medium, and large firms). On average and all else 
being equal, the subsample of exporting firms (columns 6 to 10) confirms 
the positive relationship between the level of gross exports and productiv-
ity for all of the size categories.

Because of the lack of panel data, our base model cannot avoid further 
bias due to unobserved characteristics that are correlated with firm charac-
teristics and productivity. To this end, we provide additional empirical esti-
mates for the subsample of exporting firms located in the LAC region by 
controlling for endogeneity bias in the relationship between firm produc-
tivity and the value of their gross exports with excluded instruments. More 
specifically, from the WBES dataset we select some additional explanatory 
firm-level variables that are supposed to be correlated with gross exports 
but not with domestic productivity: average time to clear imports from 
customs (days), and days to obtain import license. We use these variables 
as proxies for international trade obstacles that are negatively correlated 
with export flows but do not depend on firm productivity.19

Table  9.4 provides estimates for an instrumental variable (IV-2SLS) 
and a control function (CF) for the pooled data (the first stage estimates 
are not reported in the table). The IV results are robust and significant. 
Moreover, the Hansen’s J statistics of over-identifying restrictions—which 
is consistent in the presence of heteroskedasticity—does not reject the null 
hypothesis that our instruments are valid. However, the Angrist-Pischke 
(AP) F-statistic of weak identification is significant only at the 5 % level. 
Since the IV inconsistency increases with the number of instruments used, 
we opt for more parsimonious behavior by using only one instrument, 
the average time to clear imports from customs. Further, we apply a CF 
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approach that controls for the endogeneity bias by directly adding the 
estimated residual of the first stage equation to the main regression pro-
viding an unbiased CF estimator that is generally more precise than the 
IV estimator (Wooldridge 2010). The significance of the CF estimates 
confirms the above evidence of a relationship between trade and firm-level 
productivity for the full sample and by firm size (with the exception of 
small firms)20 as well as the absence of reverse causality.21

Finally, we provide a more detailed investigation of the linkages between 
firm-level exports and productivity and specifically address our second 

Table 9.4  Instrumental variables 2SLS and CF (sample restricted to exporting 
firms)

Dependent  
variable: (ln) labor 
productivity

(1) (2) (3) (4) (5)

IV CF Small firms Medium firms Large firms

(ln) K intensity −0.0130 0.0881*** 0.0137 0.130*** 0.0980***
(0.0518) (0.0118) (0.0449) (0.0185) (0.0138)

(ln) Human K −0.439*** −0.364*** −0.214*** −0.247*** −0.231***
(0.0458) (0.0180) (0.0488) (0.0297) (0.00948)

(ln) Employment −0.0921 0.273*** 0.435*** 0.361*** 0.499***
(0.200) (0.0250) (0.0597) (0.0268) (0.0579)

Technology −0.338* 0.288 1.403*** 0.0675 −0.435
(0.203) (0.218) (0.151) (0.315) (0.294)

(ln) Export value 0.653*** 0.426** 0.921 0.338** 0.364***
(0.213) (0.169) (0.819) (0.137) (0.0305)

ρ n.a. −0.231 −0.701 −0.113 −0.220***
(0.168) (0.796) (0.135) (0.0447)

Constant −2.141 0.584 −9.649 1.128 −2.224
(2.524) (3.066) (12.07) (2.540) (1.524)

Country dummies Yes Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes Yes
Observations 518 1389 345 671 358
R2 0.397 0.588 0.631 0.659 0.748

Instruments 2 1 1 1 1
Hansen J  
(prob > z)

0.14 n.a. n.a. n.a. n.a.

AP (prob > F) 0.05 n.a. n.a. n.a. n.a.

Sources: Authors’ elaboration based on WBES and TiVA data

Notes: * Coefficient is statistically significant at the 10% level; ** at the 5% level; *** at the 1% level; no 
asterisk means the coefficient is not different from zero with statistical significance. Robust standard errors 
in parentheses. Country dummies include dummies for different survey rounds for the same country. n.a. 
= not applicable
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research question, which is related to the effect of firm involvement in GVCs 
(participation and position) on firm productivity. Thus, we present a fur-
ther empirical test of equation 9.2 for the subsample of exporting firms by 
controlling for the decomposition of the value added embodied in national 
exports as well as the GVC indicators at the industry level. This further test 
assumes that firm performance in value added trade is heterogeneous across 
industries but homogeneous within them. We acknowledge this is a strong 
assumption. However, it is consistent with the high level of aggregation of 
TiVA industry data that supports the hypothesis of firm heterogeneity across 
industries. It is also consistent with detailed investigations at the industry 
level that show a very low degree of firm heterogeneity across sector func-
tions in the LAC region (Gereffi et  al. 2005; Pietrobelli and Rabellotti 
2011). However, we empirically test this assumption by applying a Levine 
test (i.e. similar to the standard ANOVA test but less sensitive to the viola-
tion of normality assumption) to a set of firm characteristics. The outcomes 
of the Levine test confirm, on average, that we can reject the null hypoth-
esis that the “within variances” of the set of firm-level characteristics across 
industries are equal (with a probability below 0.05). This strongly supports 
the assumption of intra-industry firm homogeneity across ISIC industries 
and, thus, the relative homogeneity in value added trade across industries.

Before presenting this further empirical test, it is worth recalling that 
FVA (foreign value-added embodied in total exports) and IVA (indirect 
domestic value-added embodied in intermediate exports used in other 
countries’ exports) are the key value-added components of total exports. 
Moreover, the ratio between these two components provides a measure of 
country/industry relative upstreamness/downstreamness (i.e. the GVC 
position index). Since the GVC participation index is a linear combina-
tion of IVA and FVA, the parameters associated with these components of 
gross exports are jointly considered indicators of GVC participation.

Table 9.5 presents the results of the value added and GVC estimates. 
Unfortunately, due to data constraints, we can run the latter test only for a 
restricted sample of exporting firms from the four LAC countries for which 
TiVA data are available (Argentina, Brazil, Chile, and Mexico).22 The results 
are fully consistent with the theory and with the results of the previous 
empirical exercises (the coefficients of the base model are all significant and 
show the expected signs): firms’ international linkages are positively cor-
related with productivity. There appears to be an additional and heteroge-
neous impact on firm productivity in clustering firms by trade in value added 
(specifically in value added embodied in foreign intermediate imports) once 
the causal impact of gross exports is controlled for. These estimates confirm 
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that international trade participation has a positive effect on productivity at 
the firm level and suggest it is not independent of the decomposition of the 
added value of gross exports by industry. Furthermore, the robust and posi-
tive relationship between firm-level productivity and the industry GVC posi-
tion suggests that the position of the industry in the GVC matters as well: 
the higher the industry upstreamness in the GVC, the greater the impact of 
its international linkages on firm productivity. In other words, firms operat-
ing in the industries that get added value from exporting intermediates and 
primary goods used in other countries’ exports tend to be more productive 
than firms operating in industries whose value added comes primarily from 
imported inputs.

Table 9.5  Value-added and GVC estimates (§)

Dependent variable:  
(ln) labor productivity

(1) (2)

Gross GVC

(ln) K intensity 0.0815* 0.0843*
(0.0396) (0.0406)

(ln) Human K −0.412*** −0.415***
(0.0309) (0.0302)

(ln) Employment 0.177*** 0.179***
(0.0322) (0.0292)

Technology — —

(ln) Export value 0.434*** 0.432***
(0.0382) (0.0371)

IVA n.a. −0.0537
(0.101)

FVA n.a. 0.0355**
(0.0149)

GVC position n.a. 0.0376**
(0.0161)

Constant 0.897 1.273*
(0.621) (0.560)

Country dummies Yes Yes
Industry dummies Yes Yes
Observations 392 390
R2 0.649 0.650

Sources: Authors’ elaboration based on WBES and TiVA data

Notes: *Coefficient is statistically significant at the 10 % level; **at the 5 % level; ***at the 1 % level; no 
asterisk means the coefficient is not different from zero with statistical significance. Robust standard errors 
in parentheses. Country dummies include dummies for different survey rounds for the same country. 
n.a. = not applicable

(§) Sample restricted to exporting countries and four LAC countries: Argentina, Mexico, Chile, and Brazil
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�C onclusions

In this chapter, we have addressed two key research questions:

	1.	A re firms characterized by international linkages more productive 
than firms that are not?

	2.	A re firms that belong to industries more involved in GVCs even 
more productive?

Our empirical analysis provides a rich picture of the relationship 
between firm performance and country/industry involvement in interna-
tional production networks in the LAC region by combining the WBES 
firm-level data and the OECD-WTO TiVA data.

First, we estimated the productivity premiums associated with participa-
tion in trade and the presence of inward FDI, while controlling for firm 
heterogeneity by using dummies for country, sector, and survey waves. 
Second, we analyzed the relationship between firm international linkages 
and productivity by using a standard output function with constant returns 
to scale Cobb–Douglas technology with labor, capital, and knowledge, 
presenting both OLS, IV, and CF estimates. Third, we ran a final test of the 
same equation expanded to account for TIVA-based indicators of value-
added trade and industry involvement in global production networks.

Our empirical analysis confirmed a positive causal relationship 
between international activities and firm performance in the LAC region. 
Furthermore, focusing on four big LAC countries (Argentina, Brazil, 
Chile, and Mexico), we showed that the level of involvement in GVCs 
matters as well. More specifically, our empirical analysis highlighted the 
key role of both trade in value added and GVC position, with a posi-
tive impact of upstreamness on firm performance. Firms operating in the 
industries exporting intermediates and primary goods used in other coun-
tries’ exports tend to be more productive than firms operating in indus-
tries whose value-added comes primarily from imported inputs.

We suggest that research into constraints preventing a country from 
fuller engagement in GVCs would be a natural next step to our research. 
We also believe it will be important to propose adequate criteria to 
prioritize different constraints depending on whether a country tries to 
go upstream or to integrate downstream, or to broaden the variety of its 
exports and opportunities to attract greater GVC participation. Research 
to assess feasible changes in the business or policy environment in relation 
to the above factors is alsonecessary.
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�A ppendix

Table 9.6 T he LAC sample: exporting, importing, and foreign-owned firms by 
country

Country Year Total  
firms

Exporting Importing Foreign Exp & 
foreign

Exp & 
imp

Antigua and 
Barbuda

2010 151 29 21 15 3 5

Argentina 2006 975 281 329 139 71 122
2010 1010 276 441 130 78 162

Bahamas 2010 148 21 28 33 10 6
Barbados 2010 150 48 60 29 15 33
Belize 2010 149 31 46 19 9 7
Bolivia 2006 608 74 271 80 14 42

2010 340 33 84 45 6 17
Brazil 2003 1642 — 381 — — —

2009 1792 126 355 68 22 41
Chile 2006 984 129 393 74 26 66

2010 899 150 448 118 55 99
Colombia 2006 980 102 288 29 8 40

2010 845 151 384 77 35 100
Costa Rica 2005 343 — 145 — — —

2010 525 94 216 85 39 63
Dominica 2010 150 40 9 35 8 4
Dominican 
Republic

2010 360 39 87 57 13 28

Ecuador 2006 599 72 247 80 15 41
2010 360 21 84 62 5 13

El Salvador 2006 679 158 294 85 36 109
2010 332 72 87 57 15 47

Grenada 2010 153 10 20 26 2 4
Guatemala 2006 520 106 207 56 21 63

2010 547 119 212 68 23 87
Guyana 2010 162 37 51 41 16 19
Honduras 2006 433 52 135 62 17 28

2010 334 25 86 38 8 15
Jamaica 2010 375 36 81 52 9 16
Mexico 2006 1420 133 269 123 50 84

2010 1436 216 526 127 58 137
Nicaragua 2006 470 42 212 45 10 24

2010 320 21 68 36 8 10
Panama 2006 587 77 169 71 18 24

2010 362 10 31 69 5 2
Paraguay 2006 604 73 292 68 20 41

2010 348 37 82 38 13 20
Peru 2006 536 101 217 65 24 55

2010 882 203 455 100 45 124

(continued )



International Linkages, Value-Added Trade, and Firm Productivity …   307

Table 9.6  (continued)

Country Year Total  
firms

Exporting Importing Foreign Exp & 
foreign

Exp & 
imp

St. Kitts & 
Nevis

2010 150 26 28 31 8 11

Saint Lucia 2010 150 51 31 28 13 11
St. Vincent & 
the Grenadines

2010 154 26 36 24 9 12

Suriname 2010 152 19 36 9 2 5
Trinidad and 
Tobago

2010 366 61 88 47 14 33

Uruguay 2006 605 99 275 77 20 65
2010 585 110 261 63 25 67

Venezuela 2006 500 15 — — — —
2010 251 1 41 27 — —

Total 26,423 3653 8607 2708 921 2002

Source: Authors’ elaboration based on WBES data

Table 9.7  Gross export decomposition in value-added and GVC indicators in 
selected countries (2009)

Countries Gross export decomposition  
in value added components*

GVCs indicators

IVA (%) FVA (%) GVC participation (a) GVC position (b)

Industrialized
United States 28.53 11.29 39.82 2.53
Japan 32.94 14.79 47.73 2.23
Germany 22.82 26.64 49.46 0.86
Emerging
China 13.42 32.63 46.05 0.41
India 20.34 21.92 42.27 0.93
South Korea 24.38 40.64 65.03 0.60
Developing/ 
Transition
Poland 20.45 27.89 48.34 0.73
Turkey 15.93 21.79 37.72 0.73
South Africa 17.33 16.49 33.82 1.05

Source: TiVA (2009)

Notes: *Following Iossifov (2014), the IVA measure is obtained from the TiVA variable EXGR_FVA for 
its trade partners (i.e. value-added from country embodied in trade partners' total exports, in % of country 
total exports). The FVA measure is obtained from the EXGR_FVA variable for the country (i.e. value-
added from trade partners embodied in country total exports, in % of country total exports)
(a) GVC participation (in % of country total exports) = IVA + FVA
(b) GVC position = IVA/FVA



308  P. Montalbano et al.

T
ab

le
 9

.8
 

In
te

rn
at

io
na

l c
om

pa
ri

so
n 

of
 G

V
C

 in
du

st
ry

 p
os

iti
on

 in
de

x 
(2

00
9)

Po
sit

io
n 

in
de

x
G

er
m

an
y

Ja
pa

n
U

ni
te

d 
St

at
es

C
hi

na
In

di
a

K
or

ea
Po

la
nd

Tu
rk

ey
So

ut
h 

A
fr

ic
a

A
rg

en
ti

na
B

ra
zi

l
C

hi
le

M
ex

ic
o

A
gr

ic
ul

tu
re

2.
0

2.
3

2.
4

3.
1

1.
6

2.
2

2.
1

1.
7

1.
6

2.
7

2.
3

2.
2

1.
8

M
in

in
g 

an
d 

qu
ar

ry
in

g
3.

0
3.

3
2.

4
4.

4
3.

8
4.

1
3.

0
2.

6
2.

8
3.

4
3.

6
3.

6
2.

8
Fo

od
 p

ro
du

ct
s 

an
d 

be
ve

ra
ge

s
1.

3
1.

6
1.

5
2.

6
1.

3
1.

8
1.

6
1.

3
1.

3
1.

8
1.

6
1.

6
1.

2

T
ex

til
es

, l
ea

th
er

, a
nd

 
fo

ot
w

ea
r

1.
5

2.
0

1.
7

2.
5

1.
6

2.
4

1.
4

1.
9

1.
7

2.
1

1.
6

1.
4

1.
7

W
oo

d,
 p

ap
er

, p
ap

er
 

pr
od

uc
ts

, p
ri

nt
in

g,
 

an
d 

pu
bl

ic
at

io
ns

2.
5

3.
1

2.
1

3.
6

2.
6

3.
1

2.
5

2.
5

2.
8

2.
6

2.
6

3.
2

2.
3

C
he

m
ic

al
s 

an
d 

no
n-

m
et

al
lic

 m
in

er
al

 
pr

od
uc

tio
n

2.
6

2.
9

2.
3

3.
4

2.
7

3.
5

2.
4

2.
3

2.
2

2.
6

2.
4

2.
5

2.
1

B
as

ic
 m

et
al

s 
an

d 
fa

br
ic

at
ed

 m
et

al
 

pr
od

uc
tio

n

3.
0

3.
5

2.
7

3.
5

2.
6

3.
7

2.
8

2.
4

2.
4

3.
0

2.
9

2.
7

2.
7

M
ac

hi
ne

ry
 a

nd
 

eq
ui

pm
en

t
2.

0
1.

7
1.

7
2.

3
1.

7
2.

3
1.

9
1.

4
0.

0
1.

8
1.

5
2.

4
1.

5

E
le

ct
ri

ca
l a

nd
 o

pt
ic

al
 

eq
ui

pm
en

t
2.

2
2.

2
1.

9
2.

6
1.

9
3.

1
1.

8
1.

7
2.

2
1.

9
1.

7
2.

5
1.

7

T
ra

ns
po

rt
 e

qu
ip

m
en

t
1.

9
2.

4
1.

8
2.

3
1.

6
2.

3
1.

6
1.

2
1.

7
1.

6
1.

5
2.

2
1.

4
M

an
uf

ac
tu

ri
ng

 n
.e

.c
; 

R
ec

yc
lin

g
1.

5
2.

8
1.

5
2.

5
1.

9
3.

0
1.

8
1.

4
1.

7
1.

4
1.

3
1.

4
1.

9

E
le

ct
ri

ci
ty

, g
as

, a
nd

 
w

at
er

 s
up

pl
ie

s
2.

3
2.

4
1.

7
4.

1
2.

8
3.

1
2.

2
2.

5
2.

2
2.

4
2.

3
2.

4
2.

2

(c
on

ti
nu

ed
 )



International Linkages, Value-Added Trade, and Firm Productivity …   309

Po
sit

io
n 

in
de

x
G

er
m

an
y

Ja
pa

n
U

ni
te

d 
St

at
es

C
hi

na
In

di
a

K
or

ea
Po

la
nd

Tu
rk

ey
So

ut
h 

A
fr

ic
a

A
rg

en
ti

na
B

ra
zi

l
C

hi
le

M
ex

ic
o

C
on

st
ru

ct
io

n
1.

5
1.

3
1.

3
1.

1
1.

2
1.

1
1.

7
1.

2
1.

6
1.

1
1.

2
1.

2
1.

1
W

ho
le

sa
le

 a
nd

 r
et

ai
l 

tr
ad

e;
 H

ot
el

s 
an

d 
re

st
au

ra
nt

s

1.
7

1.
8

1.
4

2.
6

2.
1

2.
1

2.
0

1.
9

1.
9

1.
5

1.
8

1.
9

1.
6

T
ra

ns
po

rt
 a

nd
 s

to
ra

ge
; 

Po
st

 a
nd

 
te

le
co

m
m

un
ic

at
io

ns

2.
4

2.
1

2.
0

3.
0

2.
2

2.
6

2.
2

2.
0

2.
5

2.
2

2.
0

2.
3

1.
5

Fi
na

nc
ia

l 
in

te
rm

ed
ia

ri
es

2.
2

2.
5

2.
1

3.
3

2.
5

2.
3

1.
8

2.
2

2.
4

2.
1

1.
9

2.
6

2.
2

B
us

in
es

s 
se

rv
ic

es
2.

2
1.

8
1.

9
2.

2
1.

6
2.

3
2.

0
1.

6
2.

2
1.

7
1.

7
2.

3
1.

7
O

th
er

 s
er

vi
ce

s
1.

2
1.

2
1.

1
1.

5
1.

1
1.

1
1.

2
1.

1
1.

3
1.

2
1.

2
1.

2
1.

0

So
ur

ce
: T

iV
A

 (
20

09
)

T
ab

le
 9

.8
 

(c
on

tin
ue

d)



310  P. Montalbano et al.

�N otes

	 1.	T he learning effect has not been fully examined theoretically in the litera-
ture. The major exceptio n is Clerides et al. (1998).

	 2.	 See Girma et al. (2004) for UK firms; Van Biesebroeck (2005) for sub-
Saharan African countries; Fernandez and Isgut (2005) for Colombia; 
Álvarez and López (2005) for Chile; De Loecker (2007) for Slovenia; 
Lileeva and Trefler (2007) and Serti and Tomasi (2008) for Italy; and Park 
et al. (2010) for China.

	 3.	P apers analyzing the learning effect in investing for multinational enter-
prises include, among others, Aitken and Harrison (1999) for Venezuela; 
Murakami (2005), Kimura and Kiyota (2006), Hijzen et al. (2007), and 
Ito (2007) for Japan; Barba Navaretti and Castellani (2004) for Italy; and 
Hijzen et al. (2006) and Barba Navaretti et al. (2006) for France.

	 4.	A rnold and Javorcik (2005) and Petkova (2008) for Indonesia; Conyon 
et al. (2002), Girma (2005), Girma et al. (2007), and Harris and Robinson 
(2002) for the United Kingdom; Bertrand and Zitouna (2008) for France; 
Salis (2008) for Slovenia; Piscitello and Rabbiosi (2005) for Italy; Fukao 
et al. (2006) for Japan; and Chen (2011) for the United States.

Table 9.9  Variables used in the analysis

Variable name Definition

Dependent variable
Labor productivity Sales per worker (2010 US dollars)
Covariates
Exporter Firm with at least 10 % of its annual sales derived from direct exports.
Inward FDI Firm with at least 10 % of ownership held by private foreign investors.
K intensity Capital stock per worker.
Human K Number of full-time unskilled workers at end of the surveyed fiscal 

year.
Employment Number of permanent and temporary full-time workers.
Firm size Micro (<10 employees), small (≥10 to 50), medium (>50 to 250), 

large (>250).
Technology 
innovation

Technology = 1 if firms use technology licensed from a foreign-owned 
company (excluding office software), own internationally recognized 
quality certification (e.g. ISO), and use firm website and/or use email 
to communicate with clients and suppliers. Technology = 0 otherwise.

Export value Sales exported directly (% of sales).

Excluded Instruments
Average time to clear imports from customs (days).
Days to obtain import license.

Source: Authorsʼ elaboration
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	 5.	H ummels et  al. (2001); Johnson and Noguera (2012a), (2012b); 
Miroudot and Ragousssis (2009); Koopman et al. (2011), (2014); De La 
Cruz et al. (2011); Stehrer (2013).

	 6.	T he World Input-Output Database (WIOD) is a related but separate data 
initiative funded by the European Commission and developed by the 
University of Groningen, based on individual countries’ supply-and-use 
tables (Timmer et al. 2014). Another source of data, characterized by a 
further level of detail, is the Global Trade Analysis Project (GTAP), which 
is not grounded in official national I/O and does not distinguish trade 
flows between intermediate and final consumption.

	 7.	T he current TiVA version provides 39 indicators for 57 countries (34 
OECD countries plus 23 other economies, including Argentina, Brazil, 
China, India, Indonesia, the Russian Federation, and South Africa) with a 
breakdown into 18 industries. As for the WBES, the industry classification 
is based on the ISIC Rev. 3.1. The time coverage includes the years 1995, 
2000, 2005, 2008, and 2009.

	 8.	 We note a caveat in this decomposition at the industry level. While the 
value added embedded in a given imported intermediate could travel 
across many sectors before it is exported, the adopted decomposition 
traces only the direct and indirect effects.

	 9.	T he WBES uses a stratified random sampling method where the strata are 
business sector, location, and firm size (for additional details on the WBES 
dataset see Chap. 1). We take this into account in our empirical exercises 
by using a full set of industry and country dummies.

	10.	 We use the firm-level data from the 2010 WBES survey for Argentina, 
Chile, and Mexico since the information collected in the surveys refers to 
characteristics of the firm to the last completed fiscal year (2009), and the 
2009 WBES survey for Brazil.

	11.	 Further details on this analysis by industry for each of the four LAC coun-
tries are available from the authors on request.

	12.	E xporters are only those firms that directly export more than 10 % of total 
sales.

	13.	 Because of the adopted threshold of 10 % of exports on total sales, the 
registered export intensity is slightly higher than that reported in similar 
analyses (see, among others, Lederman 2010, 2013).

	14.	 For the industrialized economies, we selected the United States, Japan, 
and Germany; for the emerging economies, we selected China, India, and 
South Korea; and for the developing/transitioning economies, we selected 
Poland, Turkey, and South Africa.

	15.	 For a given industry, the index measures how many stages of production 
are left before the goods or services produced by this industry reach final 
consumers. High index values are associated with industries that are more 
involved in upstream activities, while lower values correspond with 

http://dx.doi.org/10.1057/978-1-349-58151-1_1
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industries specialized in downstream activities and, therefore, closer to final 
consumption.

	16.	A s is common in the literature, we consider a firm to be foreign-owned 
only if the foreign ownership is 10 % or higher.

	17.	A lthough labor productivity is a quite imperfect measure of firm produc-
tivity, our cross-sectional dataset does not allow us to calculate total factor 
productivity using standard methodologies.

	18.	 For instance, country dummies capture the heterogeneity in price differ-
ences across countries.

	19.	 It can be argued that better performing firms are more likely to prepare 
trade documents and shipments better and thereby spend less time in cus-
toms or in getting a license. However, in our case, the weak correlation 
between firm labor productivity and the above instruments confirms that 
these trade obstacles are more related to causes that are external to firms 
(e.g. procedures, institutional efficiency, etc.).

	20.	T he number of micro-firms is not sufficient to carry out these empirical 
analyses for the subsample of exporting firms.

	21.	T he lack of significance of the ρ coefficient is normally considered a reliable 
test for the absence of endogeneity bias. This assumption is not rejected in all 
of our estimates with the relevant exception of the subsample of large firms.

	22.	 Moreover, in this exercise we cannot further test the hypothesis of absence 
of endogeneity due to reverse causality. The positive outcomes of the tests 
in the previous empirical exercises make us confident that this condition 
holds even when it is not directly testable.
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