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1 See for instance OTTAVIANO G.I.P., PERI G., WRIGHT G. (2013).

Globalization as we have got accustomed to since the early 1990s appears to
be at a crossroad. On the one hand, the international integration of financial mar-
kets is increasingly challenged in the public debate as being a driver of growing
income and wealth inequality as well as a source of endemic economic instability.
On the other hand, also the internationalization of the supply of goods and non-
financial services is under attack from social and political forces. The international
fragmentation of manufacturing and the rise of the so-called “global value chains”
(henceforth, simply “GVCs” ) – together with immigration waves – are frequently
associated in the public debate with vanishing job opportunities in the advanced
world, and with falling purchasing power not only of blue collars but also in-
creasingly of the middle class in both North America and Europe.1

Yet, the recent globalization wave has brought about many beneficial conse-
quences that are often neglected as long as they accrue to the final consumer in
the someway less visible form of lower prices and enhanced consumption oppor-
tunities. More international integration and the efficiency gains associated with
multinational activities and GVCs foster productivity at the level of the individual
firm as well as at the industry level, eventually leading to higher aggregate growth
and welfare. The issue of how these gains are allocated to different firms, indus-
tries and countries, is however less straightforward as the papers collected in this
volume show. This is particularly true of a country like today’s Italy, severely hit
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by the recent global crisis and characterized by pronounced differences in effi-
ciency across firms, industries and regions.

As a matter of fact, the landscape of international production and trade has
been largely reshaped by a new wave of foreign direct investments, offshoring
strategies and intra-firm exchanges, which have redefined the notion of interna-
tional trade itself as a consequence of the reorganization of industrial processes
aimed at saving costs and supplying (and even creating) new markets. From an
analytical point of view, the global industrial platforms that have emerged go
much further than the traditional dichotomy between horizontal (“market-seek-
ing”) and vertical (“cost-saving”) multinational activity, as their specific features
are determined by the unbundling of increasingly finer stages of the value chain
across national borders depending on technological constraints, logistics, intel-
lectual property right, product characteristics, ownership structures and intangible
assets. The motivation for editing this volume is that of providing recent contri-
butions on two related issues. On the one hand, GVCs, their nature, determinants
and effects. On the other hand, the position of the Italian economy vis-à-vis the
changing landscape of international production and trade and its consequences
for Italian productivity.

The reshaping of international production and trade has led to the fragmen-
tation of countries’ contributions to value added along the GVCs. Tracing the
resulting fragments has become increasingly difficult and requires finely detailed
data on global operations from the initial inputs to the final goods or services
through several intermediate steps. The first part of this volume is devoted to
contributions that present theoretical and empirical developments on the analysis
of GVCs (definition, measurement and implications) with special attention to
the intensity of engagement of individual countries, regions, sectors and firms as
well as the quality of this engagement.

The conceptual and empirical reconstruction of GVCs is difficult and even
controversial in some cases, but provides us with a fresh picture of the international
exchanges as shown by the paper by Alessandro Borin e Michele Mancini. As they
point out, the increased complexity of production networks within and across
countries requires new analytical tools and data in order to address some basic is-
sues, such as the extent to which a certain sector depends on foreign markets, where
its demand is ultimately located, or where final goods and intermediate inputs are
sourced from. This new perspective, which has also largely motivated this volume,
helps us discard some naïve approaches that look at today’s global economy as if
it were the same as a couple of decades ago (sometimes even a couple of centuries
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ago) making policy recommendations based on the old nation-based system of
production. On the contrary, as Borin and Mancini stress, more sophisticated
tools are needed in order to obtain a comprehensive picture of GVCs, considering
both direct and indirect inter-linkages between countries and sectors that allow
one to isolate the value added associated with each production stage. The picture
that emerges for the international production networks and, in particular, for
Italy’s positioning helps to assess the economic implications of GVC participation
and gauge the future prospects for Italian exports. On the one hand, many Italian
firms operate as suppliers of intermediates for Germany and other European coun-
tries. This widens the range of final markets for Italian producers, in particular for
small and medium enterprises that may find it difficult to export directly to extra-
European countries. On the other hand, the greater distance from the final con-
sumers may also prevent seizing all the opportunities available in those markets,
especially in the most dynamic ones.

The paper by Cecilia Jona-Lasinio, Stefano Manzocchi and Valentina Meli-
ciani contributes to a recent stream of literature that points out the importance
of intangible assets, including R&D but also organizational capital, training, mar-
keting and advertising for firms’ and countries’ productivity growth. This is es-
pecially relevant when one looks at the determinants and the quality of the
participation of different countries and industries to the global value chains. The
paper makes an attempt at bridging these various aspects by investigating whether
and how intangible assets contribute to foster advanced countries’ participation
in GVCs. Not only intangible capital appears to be positively related to partici-
pation in GVCs, but intangibles contribute to forward and backward linkages in
a different way: R&D is more relevant for forward linkages, while marketing and
advertising appear to be more important for backward linkages, hence to play a
major role in downstream production. Moreover, even if more detailed and dis-
aggregated data will be required to refine the analysis in the future, the empirical
findings support the idea that intangibles positively affect value appropriation
along the value chain (measured as the domestic value added embodied in foreign
exports relative to the foreign value added embodied in domestic exports). Among
the different intangible capital items, training and organizational capital have a
large positive effect on value appropriation, while marketing and advertising and
architectural design do not. Although the paper does not directly address this
issue, the (poor) economic performance in productivity and growth of the Italian
economy could be partly accounted for by simultaneous low investment in in-
tangible assets and low participation in GVCs.

S. MANZOCCHI - G.I.P. OTTAVIANO Introduction
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A similar argument is developed in their paper by Carlo Altomonte, Francesca
Bartoli and Valeria Negri. Based on evidence from an original sample of 650 man-
ufacturing firms active in five of the most dynamic regions of Europe based in the
four largest continental countries (Italy, Germany, France and Spain), the authors
find not only that internationalized firms are likely to be more productive than
domestic ones and that the productivity gap is higher the deeper the involvement
in GVCs, but also that globalization patterns and performance are related to firms’
characteristics and not to the specific region to which firms belong. More specif-
ically, and close to what Jona Lasinio and coauthors find using sectoral and macro
data, investment in managerial capital and organizational development is crucial
for the transition to more sophisticated international strategies. Two policy im-
plications stem from this contribution. First, so-called “horizontal” medium-term
policies are needed in order to improve the local business environment and remove
obstacles that hinder long-term investments, innovation capacity and functional
upgrading. Second, regional cohesion policies are needed at the EU level as long
as increasing polarization between the “happy few” (i.e. the large internationally
active firms) and the “unhappy many” (i.e. the small domestic producers that suffer
from global competition) also has an important regional dimension.

Davide Castellani and Claudio Fassio explore the microeconomics of the re-
lation between imported inputs and firm export behavior with an emphasis on
ownership structures and multinational enterprises (henceforth, simply MNEs).
Using data on Swedish manufacturing firms from 2001 to 2012, they are able to
assess whether companies are independent or part of a group and, in the latter
case, whether they are controlled by a non-MNE, a domestic MNE or a foreign
MNE. They show that imported inputs represent a very important factor pro-
moting Swedish firms’ export participation and export scope. Specifically, Castel-
lani and Fassio find that it is the actual number of imported inputs and the
geographical reach of imports that matters, rather than the simple fact of being
an importer, and that the larger effect is associated with import of intermediates
and capital goods, while import of final goods usually does not affect export be-
havior significantly. The policy implications of the paper are very relevant: the
authors state that “allowing domestic firms an easy access to imported inputs can
be as important as supporting their exporting activities”, which actually sounds
like a rebuttal of protectionist arguments based on efficiency grounds. The joint
participation of a firm in a GVC as both an importer and an exporter makes the
firm perform better, and provides a strong argument in favor of freer international
trade.

Intro Manzocchi-Ottaviano_Layout 1  01/09/17  12:15  Pagina 8



The second part of the volume deals with the involvement of Italian firms,
sectors and regions in GVCs and trade networks. The purpose here is to convey
fresh evidence on the role of Italy in the evolving international division of labor
and competences, and to formulate and test some conjectures on the implications
of the transnational activities of firms for Italian productivity. Since the early
1990s, the productivity slowdown is the most quoted, and perhaps the most se-
rious, economic problem affecting Italy. Ignazio Visco, Governor of the Bank of
Italy, recently stated that «it is unfortunate – to say the least – that Italy’s struc-
tural problems of today are broadly the same as those of 15 years ago and the key
question remains how to resume Italy’s growth. To this end, getting back “lost
productivity” is obviously critical». 2

The contribution of our volume to this debate is twofold. On the one hand,
the papers by Mariarosaria Agostino, Anna Giunta, Domenico Scalera and
Francesco Trivieri and by Luca De Benedictis and Lucia Tajoli provide additional
evidence and novel insight on the changing fortunes of Italian firms, sectors and
regions in the recent globalization wave. On the other hand, the papers by Sara
Calligaris, Massimo Del Gatto, Fadi Hassan, Gianmarco Ottaviano and Fabiano
Schivardi and by Matteo Bugamelli and Francesca Lotti establish connections
between the international activity of Italian firms, their performance and even-
tually their impact on the productivity outcomes of the national economy.

Mariarosaria Agostino, Anna Giunta, Domenico Scalera and Francesco Tri-
vieri find that although the participation of Italian firms in GVCs is high com-
pared to other European countries, Italian firms most frequently adopt the least
advanced modes of participation, as pure exporters and often as pure suppliers,
unlike the case of Germany where the majority of firms are positioned at the
downstream stages of the value chain oriented towards final customers. This find-
ing is consistent with what Borin and Mancini highlight based on their new an-
alytical reconstruction of GVCs. Moreover, Agostino and coauthors find that the
participation and positioning of Southern Italian firms appear even worse. A third
of them are not engaged in any kind of international activity and thus depend
on domestic demand only; when they are part of GVCs, they tend to be sub-op-
timally positioned. This is likely to affect the (poor) economic performance of
Italian Southern regions. GVC participation is associated with higher productiv-
ity, but this happens in a hierarchical way with greater productivity premia asso-
ciated with more advanced modes of GVC participation.

S. MANZOCCHI - G.I.P. OTTAVIANO Introduction
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2 VISCO I. (2017).

Intro Manzocchi-Ottaviano_Layout 1  01/09/17  12:15  Pagina 9



From a different perspective emphasizing the sectoral pattern of trade specia-
lization of the Italian economy, Luca De Benedictis and Lucia Tajoli get to very
similar conclusions. Increased participation to GVCs has allowed Italy not only
to preserve some of its traditional comparative advantages even in the presence
of dramatic changes in international markets, but also to venture into some new
sectors of specialization. Nonetheless, Italy appears to be increasingly far from
the main nodes of the global trade network, both in terms of final destination
markets as well as for production links. The relative loss of centrality of the Eu-
ropean bloc in the past decade, both at the aggregate level and in the examined
sectors of Italian comparative advantage, impacted negatively positioning on the
Italian productive system as a whole. This leads to interesting and only apparently
contradictory policy insights. On the one hand, smaller Italian firms find it in-
creasingly difficult to reach markets that are far away and different in terms of
institutional environment. On the other hand, looking at the GVCs and not only
at traditional analyses of comparative advantages reinforces the argument against
neo-mercantilist trade policies: as when input and output flows are strongly in-
terlinked both the promotion of export and the substitution of imports make
little sense. 

Matteo Bugamelli e Francesca Lotti study the role of international competition
for the recent evolution of Italian productivity. While the productivity slowdown
is a big concern around the world (especially after the Great Recession), Italy is
a special case as it productivity growth has been unsatisfactorily (both in a his-
torical perspective and compared with the main European countries) since the
late Nineties.3 After describing this sad state of affairs, Bugamelli and Lotti pro-
vide a discussion of the main candidate structural determinants of such a dismal
performance with an emphasis on the link between productivity and competition.
They conclude that lack of competition in some service sectors together with
broader unfair competition due to diffused tax evasion has negatively affected
productivity dynamics. Yet, the pressures exerted by international competition,
through both exports and imports, have played a beneficial role in the opposite
direction. This is consistent with the findings of other papers in the present issue
that highlight the gains accruing to the Italian economy from involvement in in-
ternational markets.

An after-crisis perspective is also taken by Sara Calligaris, Massimo Del Gatto,
Fadi Hassan, Gianmarco Ottaviano and Fabiano Schivardi. Studying the allocation

Rivista di Politica Economica July/September 2016
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3 The slow dynamics of Italian productivity can be viewed as the combined result of firm-specific
and external elements. See for instance MANZOCCHI S., SANTONI G., QUINTIERI B. (2017).
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of capital and labour in a representative sample of Italian manufacturers from 2001
to 2014, they emphasize the comparison between exporters and non-exporters be-
fore and after the global financial crisis. They find that, both before and after 2008,
factors were misallocated leading to inefficiently small exporters and inefficiently
large non-exporters. This pattern has become more pronounced after the crisis
due to frictions that disproportionately reduce product and factor market access
for exporters. Investigating firm characteristics significantly associated with misal-
location, they conclude that, controlling for the export status, finance, innovation
and growth strategies play a significant role. While these are crucial markers of
firm performance also stressed in other papers in this issue, the main contribution
of Calligaris, Del Gatto, Hassan, Ottaviano and Schivardi is a normative analysis
highlighting that a major problem is not only that the Italian economy has few
high productive firms and many low productive firms relative to peer countries,
but also that the former firms tend to be inefficiently small while the latter tend
to be inefficiently large. This way productive resources are “trapped” into unpro-
ductive uses.

The combined message of the two parts of this volume is that the changing
landscape of international production and trade, though controversial in its con-
sequences on employment and welfare in the short and medium run, is still con-
ducive to economic efficiency. For a country like Italy where productivity is
sluggish, being part of the international production and trade system appears to
be more necessary than ever. Hence, economic policy at the global and national
level should not disregard the benefits of globalization while addressing its draw-
backs. As far as the Italian policymakers are concerned, measures should be taken
to enhance a broader and more qualified participation of Italian firms to the
global value chains.

S. MANZOCCHI - G.I.P. OTTAVIANO Introduction
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Participation in Global Value Chains:
Measurement Issues and the Place 
of Italy

Alessandro Borin* Michele Mancini#
Bank of Italy, Rome Bank of Italy, Rome

Owing to the spread of global value chains, new relevant
questions have emerged in the analysis of world trade. In par-
ticular, it has become crucial to assess the level of participation
of individual countries and sectors in the international 
sharing of production. In this paper we provide a critical re-
view of some of the recent methods that have been proposed
to measure trade in value added and countries’ participation
in GVCs through the use of the Inter-Country Input-Output
tables. We apply these tools to Italy, to measure its trade in
value added and its involvement in GVCs. 
[JEL Classification: E16; F1; F14; F15].
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1. - Introduction

Due to the diffusion of global production networks, traditional (gross) trade
statistics no longer provide an adequate representation of supply and demand
linkages among the economies. In the past, when the production processes took
place predominantly within the national borders, the lion’s share of trade flows
consisted of final goods (or services) and raw materials. Under these conditions,
a few simple indicators (i.e. market shares, geographical composition of imports
and exports, bilateral trade balances, sectoral indices of specialization, etc.) could
provide a satisfactory picture of a country’s role in international markets and its
evolution over time. With the increased complexity of production networks
within and across countries new tools and data are needed in order to address
some basic issues, like the extent to which a certain sector depends on foreign
markets, where its demand is ultimately located, or where final goods and inter-
mediate inputs originate.

Even more interestingly, a bunch of new questions, relevant from a policy
view point, have emerged (Backer and Miroudot, 2013). For instance, today it
seems important to know the extent to which a country (or a sector) is involved
in global value chains (GVC), how deep is the interconnectedness among certain
sectors/economies, in which task and business function a country is specialized,
in what manner a country’s competitiveness relies on inputs sourced from abroad,
etc. All these issues are of particular interest for countries like Italy, with a deep
level of integration in international trade and financial networks, in particular
within the so called Factory Europe (Baldwin and Lopez-Gonzales, 2013).

In recent years new statistical devices and methodological frameworks have
been developed in the literature to tackle empirically this change in paradigm. In
this paper we present some of these basic tools, but first of all it might be useful
to recall the rationale that lies behind these methodologies. Gereffi and Fernan-
dez-Stark (2011) define a value chain as the «full range of activities that firms and
workers do to bring a product from its conception to its end use», and when these
activities are dispersed across different countries we can denote this production
process as a global value chain (GVC). Transferring this concept to the country-
sectoral level, a GVC can be represented as series of production stages; in each
stage a certain country-sector pair sources intermediate inputs from other coun-
try-sectors, adds its contribution in terms of value added, and delivers its output
either to other country-sectors as intermediate products, or to a final market. Thus
GVC can be studied by tracing the value added along these production chains.
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Empirically this issue has been addressed by extending the basic Input-Output
analysis to take into account all the linkages between industries located in different
countries. These cross-country and cross-sector interconnections are mapped in
Inter-Country Input-Output tables (ICIO) that have been developed by combing
traditional I-O tables with detailed trade data that distinguish between shipments
in intermediate sand in final products. By applying to the ICIO tables the basic
accounting relationships that date back to the early studies by Leontief (1936) it
is possible to address some relevant questions that can no longer be tackled prop-
erly with traditional trade statistics. For instance, it is possible to relate the value
added originated in a certain country-sector to the market of ultimate consump-
tion. Nevertheless, more sophisticated tools are needed in order to get a more
comprehensive picture of GVCs and to properly characterize them. In particular,
it is necessary to consider direct and indirect interlinkages between countries and
sectors and to isolate the value added associated to each production stage.

The emergence of GVCs has deepened the gap between gross flows, as
recorded by traditional trade statistics, and the data on production and final de-
mand as accounted for in statistics based on value added. Indeed, the value added
embedded in intermediate goods could cross the national borders many times
giving rise to double counting in traditional trade flows. In the recent literature,
a few methodologies have been developed aiming to pin down the domestic and
the foreign content embedded in gross export flows (see Hummels, Ishii and Yi,
2001; Johnson and Noguera, 2012; Koopman, Wang and Wei, 2014). Drawing
on these contributions, different indicators have been proposed to measure the
portion of trade flows and overall economic activity related to GVCs (Hummels
et al., 2001; Koopman et al., 2011; Borin and Macini, 2015). Finally other spe-
cific measures have been designed to gauge in which phases of the production
process a country (or a sector) is primarily involved (Fally, 2012; Antras et al.,
2012; Antras and Chor, 2013; Wang et al., 2016).

The aim of this paper is twofold. First, we want to provide a critical review of
some of the recent methodologies intended to measure trade in value added and
countries’ participation into GVCs through ICIO tables. Second, we use some
of these tools to measure Italy’s trade in value added and its involvement in
GVCs, exploiting two different Inter-Country Input Output databases: OECD-
WTO Trade in Value Added (TiVA) and the two releases of the World Input-
Output Database (WIOD, Timmer et al., 2015).

The rest of the paper is organized as follows. The second section presents the
main characteristics of a general Inter-Country Input-Output model and some of

A. BORIN - M. MANCINI Participation in Global Value Chains: Measurement Issues and the Place of Italy
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the basic accounting relationships used to measure trade in value added. We first
use these tools to evaluate how the value added generated in Italy is distributed
across the different markets of final consumption and how this differs from the
composition of exports based on traditional gross statistics. Then, we repeat the
same exercise for the Italian imports. The third section reviews some new methods
to decompose gross exports in value added terms, focusing in particular on the
framework proposed by Koopman et al. (2014). The bilateral version of this de-
composition developed by Borin and Mancini (2015) is then used to describe the
direct upstream and downstream connections of Italy in GVCs. The fourth section
deals directly with the measures of GVC participation and the indicators of posi-
tioning within the vertical production networks. Some of these measures are em-
ployed to characterize the role of Italy in GVCs. Section five concludes.

2. - The Building Blocks

2.1 Linking the Origin of Value Added to the Final Market
The diffusion of GVC has definitively rendered obsolete the traditional way

of gauging production and demand linkages. In particular, gross trade flows are
no longer a precise measure of how final demand in importing countries activates
the exporters’ production. Indeed, exports also embed value added produced in
other countries and the first destination of exports often does not coincide with
the final market, given that an increasing share of imports is processed and then
re-exported to third countries. Similar considerations apply also to the analyses
conducted at the sectoral level.

Inter-Country Input-Output (ICIO) tables can be used in combination with
long-established accounting relationships (Leontief, 1936) to pin down the links
between the country-sector where the value of production originates and the mar-
ket where it is absorbed in final demand. In order to show how this framework
works, we consider a general ICIO model where  countries produce goods (or
services), corresponding to different sectors. The production requires a certain
amount of intermediate inputs purchased in the domestic market or imported
from abroad. Then each sector contributes with a given amount of value added
to produce the gross output, which can be used as intermediate inputs or it can
be sold as a final product. This production system is recorded in the ICIO tables,
that can be described with the scheme proposed by Wang et al., 2016 and re-
ported in Figure 1.
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FIGURE 1

A SCHEME OF INTER-COUNTRY INPUT-OUTPUT TABLES

where Zsr is the N×N matrix of intermediate inputs produced in country s and
used in country r; Ysr is the N×1 vector of final goods and services completed in
country s and absorbed in country r; Xs is the N×1 vector of gross output produced
in country s; and Vas is the N×1 vector of value added generated in country s.

Each unit of gross output can be either consumed as a final good or used as
an intermediate good at home or abroad: 

(1)

where Asr is the N×N matrix of coefficients for intermediate inputs produced in
s and used in the production of r, which is computed dividing the elements in
each column of intermediate matrix Zsr by the corresponding total gross output
of the sector (e.g. to produce one unit of gross output, sector i of country r uses
a constant amount a sr

i,j of intermediate input j produced in country s, which is
equal to a sr

i,j = zsr
i,j/ xr

j ).
From (1) it is straightforward to derive the basic relationship between gross

output and final demand: 

X A X Ys
r

G

sr r sr= +( )∑

X I A Y BY= −( ) =
−

rr
1
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(X2)

Outputs

Inputs

Intermediate Use Final Demand Total
Output1 2 ⋯ G 1 2 ⋯ G

Intermediate
Inputs

1 Z11 Z12
⋯ ZGG Y11 Y12

⋯ Y1G X1

2 Z21 Z22
⋯ ZGG Y21 Y22

⋯ Y2G X2

⋮ ⋮ ⋮ ⋱ ⋮ ⋮ ⋮ ⋱ ⋮ ⋮

G ZG1 ZG2
⋯ ZGG YG1 YG2

⋯ YGG XG

Value -added Va1 Va2
⋯ VaG

Total input (X1) ⋯ (XG)      
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or using block matrix notation

(2)

where Bsr is the N×N block of the Leontief (global) inverse matrix in a ICIO set-
ting. It denotes how much of country’s s gross output of a certain good is required
to produce one unit of country’s final production.

The direct value added share in each unit of gross output produced by country
s is equal to one minus the sum of the direct intermediate input shares of all the
domestic and foreign suppliers:

(3)

where uN is the 1×N unit row vector.
Then we can define the direct domestic value added matrix for all countries

as follows:

(4)

and multiply it by the Leontief inverse B to get the overall G×GN value added
share matrix as VB. In particular, the VsBsr vector reports the shares of total value
added generated in country s that is embedded in county r’s sectors of final pro-
duction. Notice that, since the domestic value shares of different countries in
final demand have to sum to one, the following property holds: 

(5)
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Finally, we can derive the G×G value added matrix by country pairs of source
and absorption 

(6)

To keep track of the sector of origin, one must apply a different form of the
direct value added matrix. Defining V̂s as the N×N diagonal matrix with the sec-
toral direct value added coefficients along the principal diagonal, we can accord-
ingly redefine the block diagonal matrix in (4) as V̂, which is now of GN×G
dimension. Then V̂BY represents the GN×G matrix that reproduces the com-
position of value added by sector-county of origin and country of final destina-
tion. The off-diagonal elements of this matrix correspond to the value added
exports as defined in Koopman, Wang and Wei (2014), i.e. the vector of domestic
value added originated in country s and finally absorbed in country r:

(7) VA sr = V̂ s∑
G
gB sgYgr

Finally, we may be interested in relating the sector-country in which the value
added is generated with the sector-country of final demand. Following the same
logic employed to derive the decomposition by sectors of origin, this is obtained
simply by modifying the final demand matrix Y. In particular we can define Ŷsr
as the N×N diagonal matrix with country r’s demand for final goods produced
in countryalong the principal diagonal. Then, the decomposition of global value
added by combinations of county-sector of origin and country-sector of final des-
tination is represented by the GN×GN matrix V̂B Ŷ.

2.2 Focus on Italy: Gross Exports vs. Domestic Value Added in Foreign Final Demand
We apply the basic accounting relationships presented in the previous section

to analyze the differences between gross and net statistics for Italian trade flows.
In particular, we compute the shares of the main regions and countries in total
Italian imports and exports, where the net figures are calculated as the value added
originated in a given country (the “exporter” in value added terms) and ultimately
absorbed in a certain market of destination (the new “importer”).
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TiVA tables seem more suited to this exercise, since they cover a larger number
of countries than the WIOD database (61 countries the former, 40 the latter).
Moreover, they take explicitly into account China’s and Mexico’s processing-
trade, providing a more reliable assessment of value added trade flows, especially
for these countries.1 Nevertheless, also the WIOD tables present their own ad-
vantages. For instance, they are available at yearly frequency (from 1995 to 2011
in the 2013 release and from 2000 to 2014 in the 2016 release), while TiVA
tables exist only for 1995, 2000, 2005 and for each year from 2008 to 2011. Be-
sides providing the most updated figures available, the recent version of the
WIOD tables also present a finer sectoral breakdown compared to TiVA. We try
to exploit all the advantages offered by the different sources, by choosing in each
analysis the one that seems more adequate to address that specific issue.

As shown in Tables 1 and 2, the most remarkable differences between the shares
computed in gross and in net terms regard the Italian imports and exports with
the other European countries. Although still well above 50%, Europe’s weight
drops by more than 4 p.p. when calculated in value added terms. This is due to
the large amount of trade in intermediates that takes place within the European
production networks. Indeed, the same goods and services cross the national bor-
ders many times before reaching the final market, leading to a positive wedge be-
tween gross and net trade figures. Conversely, the gross statistics tend to
underestimate the actual relevance of North America, both as a destination of Ital-
ian products and as the origin of goods and services consumed in Italy. Regarding
the export side, this is due to the fact that a significant share of Italian value added
sold in the US market is embedded in other European countries’ exports. Similarly,
a non-negligible share of US value added reaches the Italian market indirectly.

Gross and value added shares of Italian exports for East and South East Asia
are quite similar. On the import side it seems that Asia is more relevant for Italy
than one could expect from traditional statistics (+1.2 p.p. in value added terms),
despite the negative gap recorded for China due to the high share of processing
trade. These aspects are investigated in greater detail in Section 3.1, where we an-
alyze Italian backward and forward connections in international production chains.
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1 Chinese and Mexican goods and services destined for the local market embed a very high share
of domestic VA while productions destined to meet the demand of foreign markets embed a
higher share of foreign VA. In the WIOD database these two different technologies are col-
lapsed into a single I-O table, leading to an underestimation of the foreign value added in ex-
ports. Conversely, in TiVA data the two different production technologies are kept separate,
providing a more precise representation of VA trade.
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TABLE 1

ITALIAN EXPORT SHARES, GROSS AND VALUE ADDED
(year 2011)

Gross Exports Domestic VA embodied Difference
in final demand between

Gross and
VA shares

US Dollar, % of total US Dollar, % of total % points
Millions Millions

Europe 371,828 59.5 240,738 54.9 -4.6
France 66,149 10.6 43,302 9.9 -0.7
Germany 76,355 12.2 48,812 11.1 -1.1
Spain 33,768 5.4 20,608 4.7 -0.7
United Kingdom 32,980 5.3 24,775 5.7 0.4
CEE 67,642 10.8 40,196 9.2 -1.7
Russia 19,230 3.1 14,229 3.2 0.2

East and South East Asia 56,448 9.0 42,050 9.6 0.5
China 24,511 3.9 15,886 3.6 -0.3
India 8,850 1.4 7,302 1.7 0.2
Japan 11,617 1.9 11,208 2.6 0.7

NAFTA 62,343 10.0 55,355 12.6 2.6
United States 47,994 7.7 44,444 10.1 2.4

South and Central America 13,915 2.2 12,121 2.8 0.5
Brazil 9,343 1.5 7,944 1.8 0.3

Other regions 119,899 19.2 88,226 20.1 0.9

World 627,828 454,681 

Source: Our elaboration on OECD-TiVA.

The differences between gross and net statistics could affect also our assessment
of trade balances. Despite the fact that the overall net trade position of a country
with the rest of the world is the same whether it is measured in gross or in value
added terms, its bilateral external balances might change substantially. In order
to evaluate the actual degree of interdependence between two economies, it is
crucial to trace the value added from the source country to the final market of
destination. Therefore the value added statistics provide a more meaningful as-
sessment of the size of bilateral trade (im)balances. In Figure 2 we report the bi-
lateral positions of Italy with the 15 partners that exhibit the largest deficits and
surpluses. Compared to gross imbalances, value added net exports are smaller for
almost every Italian bilateral partner. In particular, the deficit with Germany and
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China is reduced by around one fourth (5 billion dollars), while the surplus with
the US shrinks by more than 3 billion dollars. It is worth noting that the surplus
with Switzerland (around 5 billion dollars in gross terms) is reduced to almost
zero when computed in value added terms; something similar occurs with the
trade deficit vis-à-vis Luxembourg.

TABLE 2

ITALIAN IMPORT SHARES, GROSS AND VALUE ADDED
(year 2011)

Gross Exports Foreign VA embodied Difference
in final demand between

Gross and
VA shares

US Dollar, % of total US Dollar, % of total % points
Millions Millions

Europe 412,583 62.4 279,327 58.1 -4.3
France 59,401 9.0 39,924 8.3 -0.7
Germany 97,426 14.7 64,955 13.5 -1.2
Spain 36,439 5.5 23,522 4.9 -0.6
United Kingdom 27,052 4.1 21,695 4.5 0.4
CEE 64,440 9.7 38,835 8.1 -1.7
Russia 30,808 4.7 23,875 5.0 0.3

East and South East Asia 70,920 10.7 57,464 12.0 1.2
China 44,045 6.7 30,011 6.2 -0.4
India 14,204 2.1 10,575 2.2 0.1
Japan 5,905 0.9 8,471 1.8 0.9

NAFTA 35,861 5.4 36,423 7.6 2.2
United States 31,072 4.7 31,108 6.5 1.8

South and Central America 14,910 2.3 12,110 2.5 0.3
Brazil 8,100 1.2 6,890 1.4 0.2

Other regions 126,830 19.2 95,518 19.9 0.7

World 661,103 480,843 

Source: Our elaboration on OECD-TIVA.
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FIGURE 2

GROSS AND VALUE ADDED BILATERAL BALANCES
(billions of dollars, year 2011)

Source: Our elaboration on OECD-TIVA.

Finally, we analyze the Italian specialization patterns looking at both gross and
net trade statistics. The bulk of Italian gross exports consist of manufacturing
goods (80%), more or less as for Germany (78%) and China (82%). On the con-
trary, US and French exports in services are much more relevant (39% and 36%,
respectively). In value added terms, however, the shares of manufacturing drop
substantially. Almost 50% of the Italian and German total value added incorpo-
rated in foreign final demand is generated in the domestic service sectors; the
share is even higher (about 60%) for France and US. In the case of Italy (Figure
3), machinery and textiles are the two most important exporting sectors both in
gross and value added terms. However, when measured in value added terms their
shares are almost halved. Conversely, since fabricated metal products are used as
inputs in many other sectors, their value added share increase. Not surprisingly,
the shares of many service sectors increase substantially in value added terms;
among the most significant ones, financial services and insurance (from 1.1% to
6.1% of the total Italian value added in foreign final demand) and transportation
(from 3.3% to 7.7%). Therefore, compared to what we could infer from tradi-
tional trade statistics, foreign demand is relevant in activating domestic produc-
tions for a much larger set of industries.
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FIGURE 3

EXPORT SHARES, GROSS AND VALUE ADDED TERMS, MANUFACTURING
AND SELECTED SERVICE SECTORS

(year 2014)

Source: Our elaboration on WIOD.
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Since all countries show substantial differences between gross and net figures,
it might be interesting to evaluate the changes compared to the world average.
To this aim, we compute the revealed comparative advantages (RCA) indices
both in net and gross terms, using the traditional Balassa2 indicator. If the indi-
cator for a particular sector has a value above 1, the country has a revealed com-
parative advantage in that sector. In Figure 4 the Italian sectors are ranked by
Balassa indices based on gross exports (x-axis) and on domestic value added in
foreign final demand (y-axis). The north-east region encloses the sectors with a
RCA both in gross and net terms (Balassa indices greater than 1). Traditional
“made in Italy” sectors are in this region, scoring high in both indicators. Among
them, textile gains 3 positions in the overall ranking in value added terms relative
to the ranking in terms of gross exports figures (from 5 to 2). Three sectors (basic
metals, motor vehicles, other transport equipment), show a comparative advan-
tage in gross terms, but a disadvantage when measured in value added (south-
east region). Many services with a Balassa index below 1 in gross terms become
relatively specialized in value added terms (north-west region); in particular, fi-
nancial services gain 36 positions in value added terms (from 39 to 3). Therefore
the core of the Italian specialization pattern remains unaltered, but there are some
notable exceptions and, in particular, the role of some services appears more rel-
evant when looking at RCA through value added flows. 
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2 Balassa index for a particular country s and sector i is obtained as

where x is gross exports or domestic value added in foreign final demand. The index measures
whether a country holds a strong position in a certain sector (index > 1). It compares the export
share of a certain country in a particular sector with the export share at the world level for the
same sector.
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FIGURE 4

REVEALED COMPARATIVE ADVANTAGES IN GROSS AND VALUE ADDED TERMS

Source: Our elaboration on WIOD.

3. - Bridging Value Added and Gross Trade

3.1 A Value Added Decomposition of Gross Exports
The fragmentation of production within and across countries is what generates

the differences between trade in value added and in gross exports. The accounting
relationships presented in the previous section provide a satisfactory picture of
the links between production and final demand in net terms, however they do
not tell much about production processes and cross country relationships.

To analyze how countries and sectors participate in production networks it is
necessary to consider their direct and indirect interlinkages and to isolate the
value added associated to each production stage. New methods have been recently
introduced that reconcile gross trade statistics with value added accounting (e.g.
Hummels, Ishii and Yi, 2001; Daudin et al., 2009; Johnson and Noguera, 2012;
Koopman, Wang and Wei, 2014). In particular Koopman, Wang and Wei (here-
after KWW) propose a decomposition of total gross exports that classifies trade
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flows by the source and destination of their embedded value added, encompassing
most of the methods proposed previously. KWW show that different patterns of
international fragmentation of production yield different proportions of value
added content in gross exports. In particular, they break gross exports down into
different components of domestic and foreign value added plus two items of
“pure” double counting.3

In the literature, trade in value added had been traditionally measured as in
Hummels et al., 2001, i.e. simply pre-multiplying the matrix of gross exports E
by the value added share matrix VB. Then the domestic value added in exports
of country s was computed as VsBssEs*, and the foreign component as ∑G

r VsBssEs*
(see section 2.1). While confirming that these two components are indeed gen-
erated respectively at home and abroad, KWW point out that they cannot be
considered as shares of the GDP produced by the different countries, since the
same value added might be counted many times in a given gross trade flow.

This issue can be exemplified considering a simple sequential production
chain. Suppose that 1 USD of value added originally produced in country 1 is
first exported to country 2 as intermediate inputs, processed there, then shipped
back to 1 and used to produce final goods for re-export to country 3. The value
added generated in the very first stage of production in 1 is counted twice: one
in its gross bilateral exports with 2 and one in its exports to 3. 

A similar mechanism applies also to the value added originally generated in
foreign markets. This is why the KWW breakdown of gross exports includes two
components of purely double counted value added: the first one originally gen-
erated at home, the second abroad. Moreover, in the spirit of Johnson and
Noguera (2012), their classification takes into account also the different markets
of final absorption. For instance, they distinguish between the domestic value
added component that is ultimately absorbed abroad, directly (“absorption”) or
through other countries’ exports (“redirection”), and the part that is embedded
in intermediate exports that are processed abroad and re-imported to be con-
sumed at home (“reflection”).

In Appendix A we report the detailed analytic expression of each component
of the KWW decomposition, while the scheme in Figure 5 provides a graphical
representation of the taxonomy.
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3 KWW show that the “pure” double counted component consists of value added that cannot
be traced back to GDP generated either at home or abroad. Trade flows are purely double-
counted in gross trade statistics when the same intermediate inputs cross a country’s borders
several times at different stages of the production process.
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FIGURE 5

A SCHEME OF THE KOOPMAN ET AL. (2014)
VALUE ADDED DECOMPOSITION OF GROSS EXPORTS

Source: KOOPMAN R., WANG Z. and WEI S. (2014).

The method proposed by KWW constitutes a rigorous and comprehensive
accounting framework for total gross exports. However their decomposition neg-
lects the bilateral dimension of trade flows and might be inadequate for the analy-
sis of such other features as a country’s backward and forward linkages within
the global value chains. Borin and Mancini (2015) extend KWW’s methodology
in order to obtain a consistent decomposition of bilateral trade flows. Following
the rationale proposed by Nagengast and Stehrer (2016), two different ways to
account for value added in bilateral trade are developed: the first one takes the
perspective of the country where the value added originates (the source-based ap-
proach), the second one takes the perspective of the country of final demand (the
sink-based approach). In both cases the original components in KWW can be
exactly retrieved by summing the bilateral export flows across all destinations.
This property does not hold in the original framework of Nagengast and Stehrer
(2016). Also Wang et al. (2013) propose a bilateral version of the KWW decom-
position that can be exactly mapped into the original KWW components. Nev-
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ertheless in their decomposition the two different approaches (sink and source)
are mixed, so that their approach is internally inconsistent.4 Then it turns out to
be inappropriate to address some relevant issues. For instance, in order to measure
properly countries’ participation in GVCs it is necessary to distinguish between
the value added absorbed by direct importers and that going to final uses in a
third country (see section 4.1). Albeit this distinction appears also in the KWW
taxonomy, in practice it is not properly dealt with in their decomposition, for
they consider only aggregate trade flows (see Figure 5).5 Similarly, the bilateral
decomposition proposed by Wang et al. (2013) falls short in this respect, as it
does not precisely single out the share of domestic value added that is directly ab-
sorbed in the country of first destination.

Since the input-output framework potentially allows for infinite rounds of
production, it is not feasible to trace the value added in exports along all these
rounds. As illustrated in Figure 6, Borin and Mancini (2015) decompose gross
bilateral trade flows identifying up to six actors: i) the country of origin of foreign
value added; ii) the country of origin of domestic value added; iii) the direct im-
porter; iv) the (eventual) second destination of re-export; v) the country of com-
pletion of final products; vi) the ultimate destination market. Note that in many
cases the same country can play more than one role. The analytical expressions
and the detailed descriptions of the items of the bilateral decompositions are re-
ported in Appendix A.
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4 In particular the first term of the decomposition by WANG Z. et AL. (2013) is based on a sink
based approach. As we will see in the next section, this feature makes their framework unsuit-
able to single out the GVC related component of gross exports, defined as the value added
that crosses at least two national borders (HUMMELS D. et AL., 2001).  

5 See BORIN A. and MANCINI M. (2015) and NAGENGAST A.J. and STEHRER R. (2016) for a de-
tailed discussion on this point.
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FIGURE 6

THE ACTORS IDENTIFIED IN BORIN AND MANCINI (2015) BILATERAL
DECOMPOSITION OF GROSS EXPORTS.

Source: BORIN A. and MANCINI M. (2015).

In the first section we saw how to get a sectoral breakdown of the source-ab-
sorption value added matrix VBY by sector of origin and/or by sector of final
consumption. The same procedure can be applied to the KWW decomposition
and to its bilateral extension.6 Moreover, Wang et al. (2013) present a version of
the KWW decomposition by sectors of exports, which can been applied also at
the bilateral level.7
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6 To get a decomposition by sectors of origin, it is necessary to substitute in each item the Vs
and Vr vectors with V̂s and V̂t, the N×N diagonal matrices with the direct value added coeffi-
cients along the principal diagonal and zeros elsewhere. The decomposition by sectors of final
absorption is obtained replacing the vectors of final demand, for instance for country s and r,
Ysr, with Ŷsr, the N×N diagonal matrices with country’s r demand for final goods produced in
s along the principal diagonal and zeros elsewhere.

7 The breakdown by sectors of export is obtained simply substituting VsBss and VrBrs with VsBss
and VrBrs, the N×N diagonal matrices with the value added shares in final production along
the principal diagonal and zeros elsewhere.

ˆ
ˆ
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3.2 Focus on Italy: VA in Gross Exports, Upstream and Downstream Direct Linkages
In the following subsections we apply the methods sketched above to answer

three sets of questions concerning Italian trade and participation in GVCs: i)VA
in gross exports: which share of Italian exports consists of domestic value added?
Is this comparable with the domestic value added shares of other top exporters?
How has the value added content of exports evolved over time? ii) Italian down-
stream linkages: which share of Italian exports is actually consumed in the im-
porting country? How much is re-exported and where? Where is the Italian value
added finally consumed? iii) Italian upstream linkages: where has Italian imports’
value added been produced? How much of it is directly consumed? Which part
is re-exported?

3.2a VA in Gross Exports
We breakdown Italy’s and other major economies’ exports with the KWW

decomposition to retrieve the domestic and foreign VA in export. As shown in
Figure 7, only 73.5% of Italy’s gross exports stems from value added actually
originated in Italy, while 19.3% comes from other countries and the rest consists
of goods and services crossing the same national borders several times (i.e. pure
double counting). This breakdown in VA shares of total gross exports is typical
also of other European countries and the resulting domestic VA share is well
below the world average. 

On aggregate, between 1995 and 2014, the share of domestic value added in
global trade has declined by 7.4 p.p. The major European countries have experi-
enced the sharpest contraction (Figure 8). In particular, they show similar dy-
namics between 1995 and 2010; after that, the share of domestic VA in exports
has remained almost unchanged for Italy, it has fallen marginally for France and
Germany and it has dropped considerably for Spain. Japan has experienced a very
steep decrease in the domestic VA content of its exports since 1995, so that in
2014 its share was in line with that of the major European economies, while in
the mid-nineties it was about 10 p.p. higher. Also in the US the domestic value
added share started from a relatively high level, but it has shrunk only modestly
over the last two decades.

The figures for China vary substantially depending on the data source em-
ployed. As already mentioned, WIOD data do not properly take into account
China’s processing trade, underestimating the foreign value added in exports.
TiVA tables give a more reliable picture and in this case Chinese VA in exports
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fluctuates between 60% and 70%, well below the values obtained with WIOD
tables. Moreover, after declining from 1995 to 2005, China’s VA share in exports
bounced back, and in 2011 had returned to the level of the mid-nineties.

FIGURE 7

VALUE ADDED CONTENT OF EXPORTS
(year 2011)

Source: Our elaboration on OECD-TIVA and WIOD.                                                            

FIGURE 8

VALUE ADDED CONTENT OF EXPORTS EVOLUTION

Source: Our elaboration on OECD-TIVA and WIOD.

Rivista di Politica Economica July/September 2016

34

73.5 73.7 75.0 73.3 
66.8 

84.6 84.9 81.5 

19.3 18.2 18.5 20.4 
25.1 

10.9 9.8 14.7 

7.2 8.1 6.5 6.3 8.1 4.5 5.3 3.8 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

Italy Germany France Spain China US Japan WORLD 

Double Counting Foreign VA Domestic VA 

60 

65 

70 

75 

80 

85 

90 

95 

100 

1
9

9
5

 

1
9

9
6

 

1
9

9
7

 

1
9

9
8

 

1
9

9
9

 

2
0

0
0

 

2
0

0
1

 

2
0

0
2

 

2
0

0
3

 

2
0

0
4

 

2
0

0
5

 

2
0

0
6

 

2
0

0
7

 

2
0

0
8

 

2
0

0
9

 

2
0

1
0

 

2
0

1
1

 

2
0

1
2

 

2
0

1
3

 

2
0

1
4

 

US China (WIOD) 

China (TiVA) Japan 

60 

65 

70 

75 

80 

85 

90 

95 

100 

1
9

9
5

 

1
9

9
6

 

1
9

9
7

 

1
9

9
8

 

1
9

9
9

 

2
0

0
0

 

2
0

0
1

 

2
0

0
2

 

2
0

0
3

 

2
0

0
4

 

2
0

0
5

 

2
0

0
6

 

2
0

0
7

 

2
0

0
8

 

2
0

0
9

 

2
0

1
0

 

2
0

1
1

 

2
0

1
2

 

2
0

1
3

 

2
0

1
4

 

Italy Germany France Spain 

Borin et al imp_Layout 1  15/09/17  10:39  Pagina 34



3.2b Italy’s Downstream Linkages
We investigate the downstream structure of the production networks in which

Italy is involved using Borin and Mancini (2015) bilateral decomposition of ex-
ports (Table 3). In particular, we analyze the channels through which Italian ex-
ports reach the markets of final destination.8 We consider Italy’s top sixteen exports
destinations, which take two-thirds of total Italian exports of goods and services.9

The share of domestic VA in Italian exports turns out to be smaller than av-
erage in exports to the other EU economies except the UK, and particularly
smaller in those to Spain and Austria. Conversely, the double-counting shares in
those export flows are relatively large. Since this component is generated by trade
flows that cross the same borders more than once, this finding should be taken
as evidence of the deep interconnection of intra-EU production networks. At the
same time, the export flows that embed the largest shares of domestic VA are
those to the major emerging economies, such as China, Russia and Brazil.

The domestic VA embedded in exports can be further broken down according
to country of final absorption.10 The non-European markets have the largest pro-
portion of direct absorption of value added generated and exported by Italy. Con-
versely, about a third of the domestic VA exported to Germany is embedded in
intermediate goods that are processed there and re-exported to third markets.
Similar shares for the redirection term are registered in exports to Austria and
Poland. Thus Germany and these other EU economies play an important role in
the downstream stages of the international production chains in which Italy takes
part: between 40% and 60% of Italian domestic value added that passes through
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8 For this exercise the sink-based decomposition presented in Appendix A is better suited since
it accounts the value the last time it crosses the national borders, which is the export flow more
closely related with the market of ultimate absorption. The same approach is used in section
3.2c to explore Italian upstream linkages.

9 We compute the shares of domestic VA, foreign VA and pure double-counting embedded in
Italian exports in 2011 (the last year for which we have both WIOD and TiVA data). The
first component is the sum of the following items of the sink based decomposition of the Ap-
pendix A: 1, 2 (i.e. 2a+2b+2c), 3, 4 and 5 (divided by the total exports to each country). Sim-
ilarly the foreign VA of exports is obtained by summing items 7 and 8. Finally, pure
double-counting comes from items 6 and 9. The bottom rows in Table 3 report the shares in
Italy’s bilateral exports to each importer.   

10 In particular, three sub-components can be defined: the domestic VA that serves the final demand
in the direct importing country (i.e. 1+2a+2b+3c, direct absorption); the VA that ultimately
comes back to the country of origin to be consumed there (i.e. 4a+4b+4c, reflection); and the
domestic VA absorbed by final demand in third countries (i.e. 2c+3a+3b+3d, redirection).
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EU trade partners before being re-exported is ultimately absorbed in other Euro-
pean markets. But Italian exports to Germany are different, since a substantial
portion is used in the production of goods that are finally consumed outside Eu-
rope, notably in the US and China.

TABLE 3

VALUE ADDED DECOMPOSITION OF ITALIAN BILATERAL GROSS EXPORTS
(year 2011)

DEU FRA USA ESP GBR CHE CHN RUS
Italian VA 72.4 70.9 73.3 62.7 74.5 72.3 74.6 75.8 
Absorption 47.0 53.9 67.2 48.0 60.0 54.3 45.3 70.8 
Reflection 1.4 1.1 0.1 1.1 0.6 1.2 0.7 0.4 
Redirection 24.0 15.8 6.0 13.5 13.9 16.8 28.6 4.6 
to EU27 39.6 42.7 18.0 53.4 36.2 40.2 17.1 31.4 
to USA 11.5 9.8 0.0 6.7 15.9 14.8 25.1 10.0 
to Japan 2.5 2.8 6.0 1.6 2.7 4.1 10.9 4.3 
to EME ASIA excl. China 9.3 8.3 16.0 5.6 11.7 12.4 18.4 10.2 
to China 8.2 5.0 7.3 2.9 4.8 6.5 0.0 7.4 
Foreign VA 16.2 21.0 24.0 27.0 19.7 19.9 14.9 22.1 
Double counting 11.4 8.1 2.7 10.3 5.8 7.8 10.6 2.1 
Share on total gross exports 12.2 10.5 7.6 5.4 5.3 4.3 3.9 3.1 

TUR POL AUT JPN BRA IND ROU GRC
Italian VA 71.8 72.4 69.3 74.7 78.4 75.1 72.8 72.9 
Absorption 61.5 47.3 45.1 69.3 71.4 63.1 57.6 64.6 
Reflection 0.7 1.8 1.5 0.1 0.2 0.2 2.0 0.2 
Redirection 9.6 23.2 22.8 5.3 6.8 11.8 13.2 8.1 
to EU27 39.6 60.1 52.8 11.5 14.2 21.5 52.5 45.1 
to USA 7.7 5.9 9.2 20.3 15.0 19.0 6.1 10.0 
to Japan 1.1 1.0 1.8 0.0 4.4 2.8 1.5 1.0 
to EME ASIA excl. China 7.6 3.9 6.7 25.3 10.1 14.4 4.9 6.9 
to China 2.6 2.5 4.6 18.3 12.1 6.1 2.6 2.2 
Foreign VA 23.4 16.9 19.2 23.1 19.6 20.8 21.1 24.5 
Double counting 4.7 10.6 11.5 2.2 2.1 4.1 6.1 2.6 
Share on total gross exports 2.9 2.3 2.1 1.9 1.5 1.4 1.4 1.3 

Source: Our elaboration on OECD-TIVA and WIOD.

3.2c Italy’s Upstream Linkages
We explore the upstream structure of the production networks in which Italy

is involved (Table 4), considering its bilateral imports from the main sixteen part-
ners, which account for around the two thirds of total goods and services im-
ported by Italy. In particular, we retrieve the foreign value added in Italian
imports, highlighting where this value added originated, using again the Borin
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and Mancini (2016) bilateral decomposition of trade flows. We compute the
share of domestic value added in these flows, tracing what is immediately ab-
sorbed in Italy (direct absorption), what is exported back to the importing country
(reflection) and what is exported to other economies by Italy (redirection). Then,
we analyze in more detail the foreign content of exports.11

Around one fourth of the Italian imports originated in countries different from
the direct exporter. The foreign content of Italian imports is slightly less than
30% for Germany, France and Spain, around 35% for Netherlands, Austria and
Poland and much higher for Belgium and Ireland (around 45%). These shares
are generally lower for extra-EU economies (around 20% for India and Turkey,
even less for the US), but quite high (about 30%)in the case of China due to its
extensive processing trade activity. Imports from Russia and Saudi Arabia consist
almost entirely of domestic value added, since they are mainly made up of energy
and fuels. Nevertheless, only around 65% of the value added imported from these
two countries is consumed in Italy, the rest being re-exported.

Breaking down each bilateral import flow according to the country of origin,
it emerges that about 50% of foreign value added in China’s exports to Italy is
originated in other countries of the “actory Asia”. Similarly, on average around
one half of the foreign value added in imports from any given European country
comes from other European countries, signaling the strong interlinkages existing
within the European production networks. We can conclude that the analysis of
bilateral exports and imports proves Italy’s thorough integration into the “factory
of Europe” in which Germany plays the leading role (see also Amador et al., 2015).
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37

11 The foreign content of exports consists of foreign value added embedded in goods and services
imported by the Italian partner to produce intermediate and final goods then exported to Italy,
both to meet the local demand (foreign VA, term 7 and 8 of the KWW decomposition, also
reported in Table 4) both to be re-exported again by Italy itself (foreign component of the
double counting, term 9). This latter term, despite being already accounted for in other bilat-
eral flows, is particularly relevant to assess where the entire value added imported by Italy has
been truly originated.
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TABLE 4

VALUE ADDED DECOMPOSITION OF ITALIAN BILATERAL GROSS IMPORTS
(year 2011)

DEU FRA CHN ESP USA RUS GBR CHE
Domestic VA 70.0 70.2 69.4 71.4 85.5 94.7 77.9 77.7 
Absorption 53.7 54.0 54.9 54.8 65.8 63.6 61.1 60.3 
Reflection 1.8 1.5 0.6 0.7 1.9 0.7 0.8 0.8 
Redirection 14.6 14.7 14.0 15.8 17.9 30.4 16.1 16.6 
Domesic Double Counting 1.2 0.6 0.4 0.3 0.2 0.1 0.2 0.3 
Foreign Content of Exports 28.7 29.3 30.1 28.3 14.3 5.2 21.9 22.0 
from EU27 47.5 48.8 17.3 48.0 19.2 43.4 44.8 63.2 
from USA 8.2 8.0 9.5 6.4 0.0 7.4 11.9 11.0 
from Japan 3.0 2.1 14.3 1.8 5.9 5.4 3.4 2.1 
from EME ASIA excl. China 7.2 7.6 34.9 8.4 14.9 9.7 10.0 5.3 
from China 5.1 6.1 0.0 5.2 9.9 10.1 6.7 3.0 
memorandum: Foreign VA 21.3 22.0 23.4 21.3 11.2 3.5 17.2 16.7 
Share on total gross imports 14.7 9.0 6.7 5.5 4.7 4.7 4.1 3.2 

IND AUT BEL POL TUR NLD IRL SAU
Domestic VA 78.5 65.1 52.7 61.0 76.9 64.4 56.5 97.7 
Absorption 58.8 47.7 39.4 48.8 57.1 49.3 44.0 64.8 
Reflection 0.2 0.3 0.2 0.2 0.6 0.2 0.0 0.3 
Redirection 19.4 17.1 13.1 12.0 19.2 15.0 12.4 32.7 
Domesic Double Counting 0.0 0.2 0.2 0.2 0.1 0.2 0.1 0.0 
Foreign Content of Exports 21.5 34.7 47.1 38.8 23.0 35.4 43.5 2.3 
from EU27 14.5 59.9 56.2 57.5 37.7 48.3 52.0 29.8 
from USA 8.8 4.1 8.9 4.4 6.9 15.3 30.9 9.6 
from Japan 2.5 1.1 1.5 2.9 2.4 1.9 1.2 3.0 
from EME ASIA excl. China 24.1 4.0 6.7 6.1 10.5 8.0 4.0 14.7 
from China 8.8 2.9 2.9 6.7 6.2 3.8 1.9 5.9 
memorandum: Foreign VA 16.6 24.4 33.9 31.1 16.4 27.0 34.4 1.6 
Share on total gross imports 2.1 2.1 2.1 2.1 2.0 1.8 1.7 1.5 

Source: Our elaboration on OECD-TIVA and WIOD.

4. - GVC Participation and Positioning

4.1 Measures of Participation in GVCs
A basic question in the GVC empirical literature has been to what extent in-

dividual countries and sectors are involved in international production networks.
Following the seminal article of Hummels et al. (2001), one of the most com-
monly used measure of GVC participation is the “vertical specialization” index
()that measures the share of imported inputs in the overall exports of a given
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country s: 

(8)

However, VS, that corresponds to the “foreign content” components of gross
exports in KWW (i.e. 7+8+9 in Figure 5), is only a partial measure of GVC par-
ticipation, as it considers only the backward linkages. Since a country also par-
ticipates in GVCs by being a supplier of inputs processed abroad for further
exports, Hummels et al. (2001) propose a different indicator, labeled VS1, that
should take into account also the forward production linkages. This index was
not specified analytically by Hummels et al. (2001), but they suggest that it should
correspond to the domestic value added in country’s exports that is embodied in
other countries’ exports. In the literature, VS1 has been usually computed as fol-
lows (see among others Koopman et al., 2011, Backer and Mirodout, 2013): 

(9)

So, the overall GVC participation index has been calculated as the sum of VSs
and VS1s shares.

It is worth noting that the same value added produced in s can be counted
many times in other countries’ exports, generating what KWW call the double
counting in exports originated abroad. Therefore the numerator in (9) is not con-
sistent with the denominator, and hence VSs + VS1s cannot be considered an ac-
curate measure of the share of country s exports related to GVC.

To tackle backward and forward production linkages in a consistent way, Cap-
pariello and Felettigh (2015) measure the “international fragmentation of pro-
duction” of a country as the share of total exports consisting in components 3 to
9 in KWW’s breakdown (see Figure 5 and Appendix A). The idea is that all trade
flows are related in some way to GVCs, except for the exports of domestic value
added that is directly absorbed by the first importer (1+2 in KWW’s classifica-
tion). As already mentioned, however, the original KWW taxonomy does not
properly allocate the domestic VA embedded in intermediate exports between
the share going to direct importers and that absorbed in third markets.

Through the decomposition of bilateral exports, Borin and Mancini (2015)
provide a more precise definition of “direct absorption”. They are able to single
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out the trade flows involved in global value chains, conventionally defined as pro-
duction processes that require at least two international shipments of goods
(Hummels et al., 2001). To this end, they identify the fraction of domestic value
added in gross trade flows that i) is exported for the very first time and ii) never
leaves the first importing country.

To comply with requirement i), the source-based decomposition of bilateral
exports is better suited, since it accounts the entire domestic value added the first
time it crosses the national border; on the contrary, the sink-based decomposition
accounts the entire domestic value added the last time it leaves a country (i.e. as
close as possible to the final demand).12 Two items of the breakdown proposed
by Borin and Mancini (2015) identify the fraction of domestic value added that
is directly absorbed by the importing country (1a* and 2a* of the source-based
decomposition in Appendix A). Summing across the bilateral destinations, it is
possible to measure the entire domestic value added exported by country s that
can be considered as traditional “Ricardian” trade: 

(10)

Thus, it is possible to measure GVC-related trade flows simply by excluding
from total exports the entire domestic value added absorbed directly by the im-
porters (DAVAXs): 

(11)

DAVAX s s ss sr s ss srs rr= −( ) + −( ) −( )− − −V II AA YY VV II AA AA II AA YY1 1 1
rrrr s

G

r s

G

≠≠
∑∑⎡

⎣
⎤
⎦

GVCX DAVAXs N s s= −∗u E .

12 A detailed description of the two approaches is provided by NAGENGAST A.J. and STEHRER R.
(2016). However one can get a feel of these differences by comparing the analytic expressions
of two decompositions proposed by BORIN A. and MANCINI M. (2015) and reported in Ap-
pendix A. In both cases two items identify the fraction of domestic value added that is directly
absorbed by the importing country. However in the source-based decomposition the terms
1a* and 2a* differ from those of the sink-based one (1 and 2a) in the fact that the share of do-
mestic value added is calculated using the local inverse Leontief matrix (i.e. (I – Ass)

-1), instead
of the global inverse Leontief matrix (i.e. Bss). This allows to exclude all the backward linkages
of the domestic country within the international production networks.
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Therefore, the share of GVC-related trade in total exports is 

(12)

This notion of GVC related trade is adopted also by Wang et al. (2016), who
further distinguish between a “deep GVC participation” defined analogously to
and a “shallow GVC participation” that is computed subtracting from total trade
just the first term of (10), therefore considering as part of GVC also the domestic
VA in intermediate exports absorbed by direct importers as local final goods. The
latter refers to value added that crosses only one national border, although the
production process is shared by two countries (the exporter and the importer).
In what follows we maintain the definition of “GVC related activity” presented
in equation 11 (i.e. we consider only the “deep” component in the Wang et al.,
2016 wording).

Relying on the assumptions of the ICIO model and on the definition of GVC
by Hummels et al. (2001), we are now able to precisely single out the share of
gross trade flows that stem from countries’ participation in global production
sharing. This allows us to assess how import and export dynamics are driven by
the evolution of GVCs. Nevertheless, in order to gauge the overall degree of in-
volvement of a country (or of a specific sector) we cannot limit the analysis to
trade flows. Indeed, in some countries the exporting sectors might be deeply in-
tegrated in GVCs, but they might account only for a small fraction of the whole
economic activity. It was the case, for instance, of China at the beginning of its
opening up process in the late ‘80s and early ‘90s, when the exporting firms,
mainly located in the Special Economic Zones, where highly involved in the in-
ternational production chains, while the remaining part of economic activity was
still generally domestically oriented. Moreover, regarding the sectoral participa-
tion in GVCs, it is necessary to take into account that some industries might be
indirectly involved in the production networks in spite of their limited export
activity (e.g. often services are supplied as inputs to manufacturing sectors that
directly participate in GVCs).

In order to obtain a more general assessment of country/sector participation
in GVCs, Wang et al. (2016) develop two separate indicators: the first one, labeled
GVCv, focuses on forward production linkages and it is based on a breakdown of
the total value added generated in a specific sector; the second one, named GVCy
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is backward oriented and it relies on a decomposition by sector of final produc-
tion. In both cases the GVC related component of value added is identified by
embracing the same rationale of the GVC exp index.

An alternative way to generalize the measures of participation in gross exports
is to look at gross output, which is the natural extension to consider also the do-
mestic networks. The scheme in Figure 9 shows a decomposition of gross output
in terms of intermediate inputs and direct value added that isolates the compo-
nents related to GVCs from those that attain exclusively to the domestic produc-
tion or to the traditional “Ricardian” trade, as defined in (10). As for the other
cases, the analytical expression for some key elements of the decomposition is
provided in Appendix A. Here we want only to recall the basic logic adopted. As
regards the input component, we consider as GVC related the items that have
already crossed at least two national borders before entering in the production of
a given sector (i.e. b.1.1.2+b1.2.2+b.2.2 in Figure 9) and those that overall cross
at least two borders, considering also the following downstream production stages
(b.1.1.iii+b.1.2.1.ii+b.2.1.ii). As regards the value added directly generated in the
sector, only the portion that will be re-exported by the country of import is clas-
sified as GVC related (f.2.2). Then, the share of GVC related gross output for
sector  in country can be measured as:

(13) GVCout s
s
i

=
− − − −X b 1 1 1 i b 1 1 1 ii b 1 2 1 i b 2. . . . . . . . . . . . . .11 i f 2 1

X

. . . .−

s
i
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FIGURE 9

A BREAKDOWN OF GROSS OUPUT INTO GVC AND NON-GVC COMPONENTS

Source: Authors’ own elaboration.

4.2 A Measure of Relative Position in GVCs
One possible way to better characterize the participation in GVCs is to assess

the position of countries and sectors along the production line.
The possibility to slice up the production process into a number of different

locations allows countries to specialize in different tasks and business functions
(Grossman and Rossi-Hansberg, 2008). Indeed, some analyses point out that the
benefits coming from GVC participation are unevenly distributed across different
phases of the production process (OECD-WTO-World Bank Group Report,
2014). In particular, the GVC diffusion has favored a shift of value added shares
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in manufacturing away from the fabrication stages to pre- and post-fabrication
services (Baldwin et al., 2015). Being positioned further upstream (or down-
stream) along the value chain does not necessary entail a more favorable position.
Gereffi et al. (2005) propose a detailed taxonomy of the different types of gover-
nance in production chains: in some cases, firms close to the final customer play
a leading role, in other cases the key functions take place in the first phases of the
production (see Giovannetti and Marvasi, 2016).

Measuring the relative position of countries and sectors in GVCs remains a
necessary condition in order to gauge economic implications and to evaluate dif-
ferences and similarities of specialization patterns across countries. Moreover, the
relative upstream (or downstream) positioning of an industry also affects how it
reacts to final demand shocks, as the propagation of these shocks varies along the
production line (mainly through changes in inventories, see Alessandria, 2011;
Altomonte et al., 2012).

Different indicators of  “upstreamness” and “downstreamness” have been pro-
posed in the literature (see Fally, 2012; Antras and Chor, 2013; Miller and
Temurshoev, 2015) in order to measure a sector/country’s position in GVCs.
Wang et al. (2016) bring together most of these measures using a unified frame-
work. They define a general measure of the length of a value chain as the average
number of production stages between the primary inputs in a country-sector pair
and the final products in another country-sector. It corresponds to the average
number of times that value-added generated in the country-sector of origin has
been counted as gross output in the production process until it is embodied in a
final products. For instance, when the sector of origin i coincides with the sector
of ultimate absorption j the number of steps are equal to 1 and the value added
generated in this final stage of production is equal to viyi. When the sectoris one
step away from the final good j the corresponding value added can been computed
as viaijyj.

Following the same logic, we can consider all the possible patterns through
which the value-added created in sectorenters (directly and indirectly) in final
goods of sector. Then, summing all the production lengths, with the correspon-
ding value added as weights, we obtain the following: 

δij i j i ij j i
k

N

ik kj j i
k

N

ik kj jv y v a y v a a y v b b y+ + + =∑ ∑2 3 …
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where δij = 1 when i = j and 0 otherwise.
Dividing this expression by the total value added of sector i embedded in final

goods of j, we can obtain the average length of the production process that ori-
ginates in i and ends in j:

(14)

It can be generalized to a ICIO model with N industries and G countries using
matrix algebra:

(15)

where is a  matrix of production lengths by pairs of country-sector of origin and
country-sector of final completion.

Starting from equation (15) two basic measures have been computed in the
literature. The first one is the average distance of a given country-sector pair from
the entire final demand. This indicator, labeled “upstreamness index” in Fally
(2012) and Antras et al. (2012), can be obtained as a weighted average of all the
production lengths in (15), by summing across all the country-sector pairs of
final completion, with the value added embedded in each final product as weights.
Wang et al. (2016) show that it can be computed as:

(16)

The second indicator focuses on the country-sector of the final good and meas-
ures the average production length through all the backward industrial linkages.
It is named “downstreamness index” in Antras and Chor (2013) and it can be
computed from the basic production lengths in (15) by averaging across all the
country-sectors of origin:

Pl
v b b y

v b yij
i k

N
ik kj j

i ij j

=
∑

Plv N
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′
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(17)

The position in GVCs is a relative measure depending both on the total length
of the production process and on the distance from the final demand. Therefore
a possible way to measure the relative position of a sector along the production
line is to take the ratio between the average number of forward production link-
ages, measured as Plv, and the average number of backward production linkages,
measured as Ply:

(18)

4.3 Focus on Italy: Participation and Positioning of Italian Sectors
The first question that we would like to address in this section is how relevant

are GVCs for Italian trade and, more in general, for its economic activity. To
this end we compute the different indicators of GVC participation, discussed in
the previous section, for Italy and other major exporting countries. Table 5 shows
the results for 1995 and 2011, obtained from TiVA dataset.13 Regarding the par-
ticipation in exports, we showed that the index provides the most precise estimates
as it is based on a comprehensive breakdown of bilateral trade flows. For Italy it
indicates that 43.7% of total exports in 2011 was related to international pro-
duction chains. This figure is in line with the other major European exporters,
except Germany that exhibits a slightly higher  index, akin to China. By contrast,
the share of US exports related to GVCs is well below the world average. As ex-
pected, the GVCexp index is always higher than that based on the aggregate
KWW decomposition, while it is lower than the sum of VS and VS1, as the latter
also includes some items that are not part of a country’s exports. Focusing on the
evolution between 1995 to 2011, we can say that Italy increased its export par-
ticipation more than the world average. On the contrary, although it started from
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a high level, the GVC share for China’s exports has risen only modestly (4.5 p.p.),
and even less in the case of imports (2.8 p.p.). This result is mainly driven by a
reduction in the foreign content of exports, as suggested by the reduction of the
VS indicator, meaning that China’s has been reducing its dependence on foreign
inputs to produce its exports.

TABLE 5

GVC PARTICIPATION MEASURES

GVCexp GVCimp GVCout
1995 2011 delta 1995 2011 delta 1995 2011 delta

Italy 30.5 43.7 13.2 34.9 44.1 9.2 11.0 15.9 4.9
Germany 33.1 46.0 12.9 32.7 49.1 16.4 9.8 20.7 10.9
Spain 31.7 42.7 11.1 34.1 44.1 10.0 9.4 15.5 6.2
France 33.2 43.0 9.8 34.5 43.4 9.0 10.0 14.2 4.3
US 29.9 36.4 6.5 29.5 35.8 6.4 5.2 7.2 2.0
China 41.8 46.4 4.5 50.2 53.0 2.8 6.3 11.6 5.3
Japan 26.0 41.6 15.6 22.8 34.5 11.8 4.0 9.4 5.3
World 33.8 44.8 10.9 33.8 44.8 10.9 8.5 13.9 5.4

Exports (KWW) VS VS1
1995 2011 delta 1995 2011 delta 1995 2011 delta

Italy 25.0 36.2 11.2 17.2 26.4 9.2 15.4 21.1 5.7
Germany 26.0 37.4 11.4 14.8 25.5 10.6 20.7 24.1 3.4
Spain 31.7 42.7 11.1 19.1 26.8 7.7 14.3 19.7 5.4
France 26.7 35.0 8.3 17.2 25.0 7.8 17.9 21.9 4.0
US 24.5 28.8 4.2 11.4 15.0 3.5 19.4 24.9 5.5
China 38.4 40.7 2.4 33.3 32.1 -1.2 9.5 15.6 6.1
Japan 18.1 30.3 12.3 5.6 14.6 9.0 23.8 32.8 9.0
World 27.6 36.2 8.7 17.9 24.2 6.3 17.9 24.2 6.3

Source: Our elaboration on OECD-TIVA.

The GVCout indices, which provide a more general assessment of the GVCs’
role in overall economic activity, are obviously smaller than those computed on
exports and imports but they also provide a slightly different picture. Italy and the
other major European countries show a level of participation above the world av-
erage. In particular, GVC related production in Germany reached 20.7% of total
gross output in 2011, more than double the level of 1995. The GVCout index for
China was very modest in 1995 but has increased substantially since then. Indeed
in the mid-nineties China’s exporting firms were already highly integrated in
GVCs, but they accounted only for a small fraction of economic activity; today a
much larger share of Chinese firms are involved in global production networks,
even if the GVC intensity of exports has remained generally stable.

A. BORIN - M. MANCINI Participation in Global Value Chains: Measurement Issues and the Place of Italy

47

Borin et al imp_Layout 1  15/09/17  10:39  Pagina 47



Table 5 shows that countries participate to a different extent in GVCs, but
also within each single country there might be remarkable differences across in-
dustries. In order to investigate this aspect, we compute the GVCout indicators
at sectoral level for Italy and for the world average. Using a measure of GVC par-
ticipation based on gross output allows us to have a reliable indicator also for in-
dustries with a modest direct export (or import) activity. The results for 2000
and 2014, computed drawing on the 2016 release of the WIOD tables, are dis-
played in Figure 10. As expected, there is a strong heterogeneity across industries,
and generally Italian sectors exhibit a pattern in line with the world average. Un-
surprisingly manufacturing is more involved in GVCs compared to services; nev-
ertheless, the GVCout indices for sectors like transportation, repair and installation
of machinery and equipment and waste management are comparable to the man-
ufacturing average. In recent years the international production chains have in-
creasingly involved several types of business services (i.e. the legal and accounting
activities, the activities of head offices, the management consultancy activities,
advertising and market research).

In 2014 almost all the Italian manufacturing sectors show a level of GVC par-
ticipation above the world average, with the only exception of the production of
computer, electronic and optical products. The evidence is more mixed for serv-
ices. The difference relative to the world average has widened considerably since
the early 2000s. The highest shares of GVC related output are recorded in the
production of basic metals, in the manufacture of electrical equipment, in the
chemical and pharmaceutical industry, in the manufacture of refined petroleum
products and in the manufacture of rubber and plastic products. But also some
other key Italian sectors present a GVCout index well above the world average,
with a strong upward trend between 2000 and 2014: the non-metallic mineral
productions, the manufacture of textiles, wearing apparel and leather products
and the production of motor vehicles.

The last aspect considered in this section is the relative position of Italian sec-
tors within the international production chains. To this end, we compute the rel-
ative position index Ps presented in the previous section for all the manufacturing
sectors and for the tertiary industries with the highest participation in GVCs.
The results for Italy and for the world average in 2014 are presented in Figure
11 and Figure 12. Notice that the higher (lower) is the value of the index, the
more upstream (downstream) is the industry; by construction the average
(weighted by value added)for all country-sector pairs is equal to one.
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The ranking of industries based on their relative upstreamness index appears
largely in line with what we would expect a priori. Business and financial services
are the most upstream sectors; in manufacturing, the sectors producing interme-
diate goods like basic metals and metal products, non-metallic mineral products,
basic chemical products, wood and wood products are among those with the
highest Ps index. On the contrary, sectors like construction, accommodation and
food services, health and social work activities, production of motor vehicles and
other transport equipment, furniture manufacture and the production of food,
beverages and tobacco are the closest to the final demand.

The relative position of Italy along the value chains often resembles the world
average for a given sector, with some exceptions. In typical upstream manufac-
turing sectors (i.e. basic metals, basic chemical productions, coke and refined pe-
troleum productions) Italy seems relatively more downstream than the world
average. This might stem from the fact that Italy imports from abroad a large
share of the raw materials employed in these productions. On the contrary, Italy
turns out to be an international supplier of intermediates of fabricated metal
products. Finally, Italian firms are on average specialized in the relatively down-
stream production stages of some advanced industries, such as pharmaceutical
products and computer, electronic and optical products.

We then analyze in more detail the role of Italy in some selected manufactur-
ing sectors that produce a large share of the domestic value added destined for
foreign markets. The scatters in Figure 13 compare the country’s participation
to GVCs (on the vertical axis) with its relative position along the production
chain (on the horizontal axis) for the following industries: i) machinery and equip-
ment; ii) textiles, wearing apparel and leather products; iii) motor vehicles; iv)
chemicals and chemical products. We consider only the countries with a relative
specialization in the sector and/or those that appear among the first ten exporters
in terms of domestic value added absorbed abroad, omitting those countries that
play only a marginal role in the industry.14

Compared to the other main exporters, Italy presents an intermediate level of
GVC participation in all the sectors considered, while in general the share of these
sectors’ gross output related to GVCs is below the average for some large non-
European economies (i.e. USA, China, Japan and India).
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The manufacture of textiles, wearing apparel and leather products presents a
high cross-country dispersion of the indicator of positioning. Italy seems to be
specialized in the upper stages of the production chains (to the right in the chart),
a position similar to that of China. Only South Korea shows a higher level of up-
streamness among the main producers of textiles and apparels. Down the pro-
duction chain we find several Balkan and Eastern European countries that are
known to have relevant trade and investment ties with the Italian firms that op-
erate in this sector (e.g. Romania, Bulgaria, Croatia, Turkey, see Giovannetti and
Luchetti, 2007; Prota and Viesti, 2007).

Italy takes a totally different position in the chemical industry, where Italian
firms seem to be engaged mainly in production stages close to the final demand.
Finally, in the production of machinery and equipment and in the manufacture
of motor vehicles, Italy is in the middle-upper positions of the value chains. Some
Eastern European countries deeply involved in GVCs, such as Hungary, Poland
and the Czech Republic, are more upstream than Italy, while Germany, one of
the most important global player in these sectors, turns out to be more down-
stream. These results seem consistent with the evidence that emerged from the
analysis of the direct backward and forward linkages of the Italian industries (see
section 3.2). In particular, it seems to confirm the fact that many Italian firms
operate as suppliers of intermediate components for machineries and motor ve-
hicles produced in Germany.
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FIGURE 10

SECTORAL GVC PARTICIPATION IN GROSS OUTPUT, MANUFACTURING 
AND SERVICES

Source: Our elaboration on WIOD.
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FIGURE 11

POSITION INDEX FOR MANUFACTURING SECTORS.
(year 2014)

Source: Our elaboration on WIOD.
FIGURE 12

POSITION INDEX FOR SELECTED SERVICE SECTORS
(year 2014)

Source: Our elaboration on WIOD.
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FIGURE 13

POSITION AND PARTICIPATION INDICES FOR SELECTED SECTORS
AND COUNTRIES

(year 2014)

Source: Our elaboration on WIOD.

                                            
5. - Concluding Remarks

Due to the diffusion of global production networks, traditional trade statistics
no longer provide an adequate representation of supply and demand linkages
among the economies. Moreover, analyzing the connections between production
and final demand has become increasingly complex. New data and measurement
methods have been developed to tackle these new issues. The development of
Inter-Country Input-Output (ICIO) tables has provided a major contribution
to the analysis of trade and production under this new paradigm. In the recent
literature specific analytical tools have been proposed to exploit the information
content of ICIO tables. In this work, we present a critical assessment of the main
methods developed to measure value added trade and GVC participation; in some
case we also suggest novel solutions to address some specific issue.

We show that the traditional I-O accounting, combined with new ICIO data,
is sufficient to pin down the links between the country-sector where the value of
production originates and the market where it is absorbed in final demand. Nev-
ertheless, in order to analyze how countries and sectors participate in production
networks more sophisticated tools are needed.
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In particular, Koopman et al. (2014) provide the first rigorous and compre-
hensive framework to decompose gross exports in value added terms. This tool
and its extensions to bilateral and sectoral trade flows are essential to map out
value added paths along the international production chains. Moreover, through
the analysis of bilateral trade flows it is possible to distinguish between the value
added absorbed by direct importers and that consumed in third countries, iden-
tifying in this way the share of trade related to GVCs (Borin and Mancini, 2015).
This measure of participation in global production networks refines in several
ways the indicators previously proposed in the literature (as and  suggested by
Hummels et al, 2001). In this paper we show how to extend the notion of par-
ticipation in GVCs from exports to gross output. This allows us to have a solid
measure also for industries with a modest direct export (or import) activity.

Another relevant issue that has been addressed by some recent contributions
regards the positioning of countries and sectors in terms of relative upstream-
ness/downstreamness along the production line. These indicators complete the
characterization of countries’ role in GVCs and provide a first assessment on the
specialization patterns across the different tasks and business functions.

Drawing on ICIO tables, we use some of these tools to provide empirical ev-
idence on the Italian trade in value added and its involvement in GVCs. The em-
pirical analysis is carried out combining the information content of the main
ICIO databases available (OECD-WTO TiVA, WIOD, 2013 release, WIOD,
2016  release). In this way we can exploit all the advantages offered by the differ-
ent sources.

First and foremost the data show the deep integration of Italy within the so
called “Factory Europe”. Italy and the other major European economies exhibit
a level of participation in GVCs above the world average, in particular in terms
of gross output. On the one hand, a relevant share of the Italian value added ex-
ported to other European countries is embedded in intermediate goods that are
processed and re-exported to third markets; on the other hand a large fraction of
Italian imports from the EU consists in value added that originates in other Eu-
ropean countries.

Due to this deep regional integration, gross trade statistics, that include a lot
of back and forth shipments of intermediates, tend to overestimate the role of
Europe both as a market of destination of Italian productions and as a supplier
of goods and services consumed in Italy. Indeed, in value added terms extra-Eu-
ropean destinations, and in particular North America and Japan, gain in impor-
tance as final markets. In particular Germany delivers a relevant share of “made
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in Italy” products toward more distant destinations. The pivotal role of Germany
within the European production networks is confirmed by the high values of its
indicators of GVC participation. The GVC related share of gross output of Ger-
many is the highest among the major economies and the share of exports is similar
to that of China, whose exporting firms are deeply involved in GVCs. Neverthe-
less, China’s productions related to GVCs still represent only small fraction of
the country’s overall economic activity.

Despite these differences between gross and value added figures, looking at
the sectoral level, the core of the Italian specialization pattern remains unaltered,
with some notable exceptions. For instance, the role of some service activities
seems much more relevant when looking at value added flows, even compared to
the world average.

Since the mid-nineties Italy has increased its GVC participation more than the
average, in particular in manufacturing. In 2014 almost all the Italian manufac-
turing sectors show a level of GVC participation above the world average, while
the evidence is more mixed for services. The relative position of Italy along the
value chains often resembles the world pattern (level of upstreamness/downstream-
ness) for a given sector, with some specific features. In some typical upstream man-
ufacturing sectors (i.e. basic metals, basic chemical productions, coke and refined
petroleum productions) Italy appears relatively downstream compared to the world
average, probably because it is mainly an importer of raw materials. Also in ad-
vanced industries, like pharmaceutical productions and electronics, Italian firms
are on average specialized in relative downstream activities. Conversely, in the tra-
ditional “made in Italy” sectors (i.e. textiles, wearing apparel, leather products) it
is relatively upstream, akin to China, while down the production chain we find
several Balkan and Eastern European countries with relevant trade and investment
ties with Italy. Finally, in the production of machinery and equipment and in the
manufacture of motor vehicles, Italy is in the middle-upper positions of the value
chains. Further upstream the value chain we find some Eastern European countries
like Hungary, Poland and Czech Republic, while Germany, a key global player in
these sectors, appears closer to the final demand as compared to Italy.

Information on the positioning of Italy’s production sectors along GVCs is
important in order to assess the economic implications of GVC participation and
to gauge the future prospects for Italian exports. For example, on the one hand
the fact that many Italian firms operate as suppliers of intermediates for Germany
and other European countries could widen the range of final markets for Italian
productions. It may represents a particular advantage for Italian small and
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medium firms that more rarely export directly to extra-European countries. On
the other hand, the greater distance from the final consumers might also hamper
the possibility to fully seize the opportunities that come from these markets, es-
pecially from the most dynamic ones. Some contributions in the literature have
already pointed out that risks and benefits from GVC participation are unevenly
distributed along the different stages of the production process (see for instance
Altomonte et al., 2012; Balwin and Lopez-Gonzalez, 2013; Accetturo and Giunta,
2016), although we can hardly claim that a particular position in the value chains
represents an advantage or a disadvantage in absolute terms (Alfaro et al., 2015).
Further investigation, both at macro and micro level, is needed in order to eval-
uate all the pros and cons and to fully assess the economic implications of the ev-
idence presented here.
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APPENDIX

The Koopman, Wang and Wei (2014) decomposition of total exports

The essential decomposition of total exports of country () in KWW is sum-
marized by the following accounting relationship:

KWW defines the nine items in equation (A.1) as follows:

1)  : domestic value added in direct final goods exports; 

2)  : domestic value added in intermediate exports absorbed by 
direct importers; 

3)  : domestic value added in intermediate goods re-exported 
to third countries; 

4)  : domestic value added in intermediate exports reimported as 
final goods; 

5)  : domestic value added in intermediate inputs
reimported as intermediate goods and finally absorbed at home; 

6)  : double-counted intermediate exports originally
produced at home; 

7)  : foreign value added in exports of final goods; 
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8)  : foreign value added in exports of intermedi-
ate goods; 

9)  : double-counted intermediate exports origi-
nally produced abroad.

The value added decomposition of bilateral exports

A full sink-based decomposition of bilateral exports can be expressed by the
following accounting relationship:

where B̂s = (I –As)–1. is the Leontief inverse matrix derived from the input coeffi-
cient matrix As, which excludes the input requirement of other economies from
country s:
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We can define the items in (A.2) as follows:
1 domestic value added (VA) in direct final good exports;  
2a domestic VA in intermediate exports absorbed by direct importers as local

final goods;  
2b domestic VA in intermediate exports absorbed by direct importers as local

final goods only after additional processing stages abroad; 
2c domestic VA in intermediate exports absorbed by third countries as local

final goods; 
3a domestic VA in intermediate exports absorbed by third countries as final

goods from direct bilateral importers; 
3b domestic VA in intermediate exports absorbed by third countries as final

goods from direct bilateral importers only after further processing stages
abroad; 

3c domestic VA in intermediate exports absorbed by direct importers as final
goods from third countries; 

3d domestic VA in intermediate exports absorbed by third countries as final
goods from other third countries; 

4a domestic VA in intermediate exports absorbed at home as final goods of the
bilateral importers; 

4b domestic VA in intermediate exports absorbed at home as final goods of the
bilateral importers after additional processing stages abroad; 

4c domestic VA in intermediate exports absorbed at home as final goods of a
third country; 

5 domestic VA in intermediate exports absorbed at home as domestic final
goods; 

6 double-counted intermediate exports originally produced at home; 
7 foreign VA in exports of final goods; 
8 foreign VA in exports of intermediate goods; 
9 double-counted intermediate exports originally produced abroad.

The enumeration of the items recalls the original KWW components, which
can be obtained as a simple summation over the importing countries r of the cor-
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responding items in our bilateral decomposition (e.g. the second term in KWW
is equal to the sum across the r destinations of 2a+2b+2c).

The decomposition of bilateral exports in a source-based approach can be ex-
pressed as follows:
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1a*

1b* 1c*

2a* 2c*2b*

3a*

3d*
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4a*
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9

4c*4b*

(A.4)

We can define the items in (A.4) as follows:
1a* domestic value added (VA) in final good exports directly absorbed by bilateral

importers;  
1b* domestic VA in intermediate exports absorbed by bilateral importers as do-

mestic final goods after additional processing stages; 
1c* domestic VA in intermediate exports absorbed by third countries as domestic

final goods after additional processing stages; 
2a* domestic VA in intermediate exports absorbed by direct importers as local

final goods; 
2b* domestic VA in intermediate exports absorbed by direct importers as local

final goods only after further processing stages; 
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2c* domestic VA in intermediate exports absorbed by third countries as local
final goods; 

3a* domestic VA in intermediate exports absorbed by third countries as final
goods from direct bilateral importers; 

3b* domestic VA in intermediate exports absorbed by third countries as final
goods from direct bilateral importers only after further processing stages; 

3c* domestic VA in intermediate exports absorbed by direct importers as final
goods from third countries; 

3d* domestic VA in intermediate exports absorbed by third countries as final
goods from other third countries; 

4a* domestic VA in intermediate exports absorbed at home as final goods of the
bilateral importers; 

4b* domestic VA in intermediate exports absorbed at home as final goods of the
bilateral importers after further processing stages; 

4c* domestic VA in intermediate exports absorbed at home as final goods of a
third country; 

5* domestic VA in intermediate exports absorbed at home as domestic final
goods; 

6* double-counted intermediate exports originally produced at home; 
7 foreign VA in exports of final goods; 
8 foreign VA in exports of intermediate goods; 
9 double-counted intermediate exports originally produced abroad.

As for the sink-based decomposition, the enumeration of the items here above
recalls the original KWW components, which can be obtained as a simple sum-
mation over the importing countries of the corresponding items in our bilateral
decomposition (a formal proof is available upon request). Note that terms 7, 8
and 9 are precisely equal to those of the sink-based methodology.

The share of GVC related gross output

In this section we present only the analytical expressions for the items that are
not related to GVCs. As shown in equation, the GVC related gross output of
country s can be computed subtracting these items from the total gross output
Xs. Recalling the definitions presented in the scheme of Figure 9, the items non
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related to GVCs are the following:
b.1.1.1.i: domestic intermediate inputs that are
absorbed at home without any processing stage abroad;

b.1.1.1.ii: domestic intermedi-
ate inputs that cross just one border before being absorbed by the bilateral im-
porters;

b.1.2.1.i+b.2.1.i: foreign intermediate inputs
that cross just one border before being absorbed at home;
f.2.1: domestic value added absorbed at home without any pro-
cessing stage abroad.
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This paper investigates the role of intangible assets as factors
influencing participation in global value chains (GVC). We
distinguish between different forms of participation in GVC
entailing a different degree of capability to generate value
added domestically and we examine how different intangibles
affect countries’ engagement in GVC and the reaping of
benefits from such participation. The data cover 11 European
countries in manufacturing and services over the period 1995-
2011. We find that investing in intangible assets favours
participation in GVC and contributes to value appropriation
along the chain. Moreover, different intangible assets
contribute differently to forward and backward participation.
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1. - Introduction

International fragmentation of production, which implies that countries spe-
cialise in portions of the value chain and trade other portions of it, has led to
widespread processes of globalisation of value chains (GVC) over the past two
decades (for recent reviews, see Kaplinsky, 2013; De Backer and Miroudot, 2013;
Timmer et al., 2014). Baldwin (2011) has defined these as a “second unbundling”
of globalisation, which has transformed the terms of international competition
and shifted the barycentre of the world’s global headquarters and peripheries. 

While the international fragmentation of production has allowed more coun-
tries to be involved in the production of a final good, not all countries have re-
tained the same benefits from such process. A growing number of studies have
pointed out that gains are unevenly distributed across the value chain (Kaplinsky,
2000; Gereffi et al., 2005; Dedrick et al., 2010; Shin et al., 2009 and 2012;
OECD, 2013b). It becomes, therefore, crucial to assess which factors help ex-
plaining this uneven distribution. 

In this respect, some authors have observed that the balance of power often
favors nodes with high technology which would imply that firms which control
technology through mechanisms like patents or licenses are in extremely powerful
positions and are likely to extract maximum rents in GVCs (Mudambi, 2007;
Dedrick et al., 2010). However, together with technology also better organiza-
tional skills and better marketing capabilities might be crucial. Overall, to extract
maximum rents, governance becomes an important ingredient in the value chain
(Gereffi et al., 2005). Therefore, firms investing in intangible assets (research,
marketing, organizational capital, etc.) should be able to generate higher returns,
ceteris paribus, with respect to other firms.

Despite the acknowledgement of the important role of intangible assets in de-
termining gains along the value chain, the sole study looking at the relationship
between one specific intangible asset and backward GVC participation is Mar-
colin et al. (2016). They provide evidence about the linkages between global value
chain and organizational capital. Their analysis supports the assumption that in-
dustry-level investment in intangibles is causally linked to GVCs in the form of
backward linkages with the foreign market.

The purpose of this paper is to provide a contribution in this respect but taking
a broader perspective by estimating the relationship between countries’ invest-
ment in intangible assets and some indicators of participation in GVC and value
creation from this participation. In particular, we use information on countries’
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stocks of intangible assets (R&D, marketing and advertising, design, training, or-
ganizational capital) for 11 European countries over the period 1995-2011 for
manufacturing and total market services taken from INTAN-Invest.net. We
merge intangible data with EUKLEMS information about value added, and hours
worked and with different measures of participation in global value chains gath-
ered from OECD-WTO Trade in Value Added (TiVA) database: domestic value
added embodied in foreign exports and in foreign final demand (or forward par-
ticipation); foreign value added embodied in domestic exports and in domestic
final demand or backward participation.

The paper is structured as follows. Section 2 provides an overview of both the
literature on Global value chain participation and on intangibles and growth.
Section 3 illustrates our research hypotheses while section 4 offers some descrip-
tive evidence on the extent of countries’ participation in GVC and the gains from
such participation. Section 5 focuses on the empirical strategy and main results
while Section 6 concludes.

2. - Background Literature

Two streams of literature are relevant for developing the arguments put for-
ward in this paper: the recent literature on factors allowing participation in global
value chains and the new contributions on the role of intangible assets for pro-
ductivity growth.

2.1 Factors Affecting Participation in Global Value Chain 
There is general consent that integration into GVCs brings benefits beyond

those traditionally associated with international trade in final goods, allowing
countries to specialize in single tasks and benefiting from economies of scale and
scope. Indeed, empirical evidence shows that joining GVCs brings positive and
significant gains in productivity (see, e.g. Baldwin and Yan, 2014).

But what are the factors facilitating countries participation in GVC? To the
best of our knowledge there are only few empirical analyses aiming at disentan-
gling the determinants of countries’ capability to engage in GVC participation.
These studies find that the level of development, infrastructure and human capital
favor participation, while tough regulation, tariffs and other trade impediments
are detrimental (Hummels and Schaur, 2012; WTO, 2014; Cheng et al., 2015;
López-Gonzalez et al., 2015).
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Whilst the literature mainly agrees that participating in GVCs is largely ben-
eficial, it has also been stressed that advantages are not equally divided among
GVC participants. The classic example of the iPod supply chain discussed by
Dedrick et al. (2010) shows that Apple captures between one-third and one-half
of an iPod’s retail value, Japanese firms such as Toshiba and Korean firms such
as Samsung capture another major share while firms and workers in China capture
no more than 2 percent from assembling the product. Overall, there is evidence
that a great part of the value added of a final product is created in the first and
last stages of the production process (R&D, design, marketing and sales), while
firms involved in intermediate stages (such as the production of components and
assembly) reap only a small part of the final value of the good or service produced
(Mudambi, 2007 and 2008). The pattern of value-added along the value chain
may, therefore, be represented by the “smiling curve” (Everatt et al., 1999) or the
“smile of value creation” (Mudambi, 2007): ranking activities on the x-axis along
the value chain (activities at the left or “input” end are supported by R&D knowl-
edge while activities at the right or “output” end are supported by marketing
knowledge), value added will be higher in the first and last stages of the value
chain. Given that capturing a bigger slice of the GVC pie is positively associated
with productivity gains and higher per capita growth, an important under inves-
tigated issue is to disentangle the factors allowing countries not only to take part
into GVC but also to maximize benefits from such participation. 

In this respect it can be useful to distinguish between forward linkages (where
the country provides inputs into exports of other countries, generating domestic
value-added which goes into other countries’ gross exports) and backward linkages
(where the country imports intermediate products to be used in its exports, lead-
ing other countries to generate foreign value added that goes into the domestic
country gross exports). While the share of a country in total value-added created
by forward and backward linkages in GVCs (i.e., summing over all countries)
can provide a measure of the extent of a country’s participation, a break-up of
forward linkages and backward linkages in GVCs can provide a useful insight
into the gains that go to a country from its participation in GVCs (Banga, 2013).
If gains are measured in terms of “net value-added” by participation in GVCs,
then higher the forward linkages as compared to backward linkages, higher are
the gains. This would imply that by its participation in GVCs, a country is cre-
ating and exporting more domestic value-added than the foreign value added
which it is importing. Using these two measures, Banga (2013) finds that in case
of US, Japan and UK, forward linkages are much stronger than backward link-

Rivista di Politica Economica July/September 2016

68

Jona et al imp_Layout 1  15/09/17  12:59  Pagina 68



ages, indicating net value-added gains from linking into GVCs. China and Korea,
on the other hand, have negative net value added gains.

2.2 Intangibles and Productivity Growth
The changing nature of the global economy has placed a novel attention on

intangible capital as a new source of growth. The structural and technological
changes associated with the rapid progress in Information and Communication
Technologies (ICT), the rising role of the service sector and the emergence of new
business models make intangible investment a key element of global competition.
The seminal paper by Corrado et al. (2005) is the first of a number of studies
showing that intangible capital is an essential ingredient for economic growth. 

The literature on the sources of economic growth considers the accumulation
of intangible capital expanding the core concept of business investment in na-
tional accounts by treating much business spending on “intangibles” – comput-
erized databases, R&D, design, brand equity, firm-specific training, and
organizational efficiency – as investment (e.g., see Corrado et al., 2005, 2009). 

When this view is adopted empirical evidence shows that business investments
in intangible assets are fundamental drivers of growth and productivity. Corrado
et al. (2016) found that once intangible capital is included in a sources-of-growth
analysis it accounts for 20-33% of labor productivity growth in the market sector
of the US and EU economies. 

First empirical work on intangibles dates back to Nakamura (1999 and 2001)
who found that in 2000 US investment in intangibles was US$1 trillion (approx-
imately equal to that in nonresidential tangible assets), with an intangible capital
stock of at least US$5 trillion. 

Starting form Nakamura’s work, Corrado et al. (2005) developed expendi-
ture-based measures of a larger range of intangibles for the United States. They
calculated that previously unmeasured intangible capital contributed 0.24 per-
centage point (18 per cent) to conventionally-measured Multifactor Productivity
(MFP) growth in the United States between the mid-1990s and early 2000s. The
same methodology has been applied in a number of other country studies with
estimates of the contribution of previously unmeasured intangible capital to MFP
growth of 14 per cent (United Kingdom in Marrano et al., 2007), and 3 per cent
(Finland in Jalava et al., 2007) over a similar period. Other country studies esti-
mated only the contribution of all intangibles to MFP growth – 19 per cent in
Japan (Fukao et al., 2008), 19 per cent in France, 18 per cent in Germany, 9 per
cent in Spain and 0 per cent in Italy (Hao et al., 2008). 
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More recently, Corrado et al. (2017) found that intangibles generate spillovers
to the economic system thus fostering also indirectly productivity growth.

3. - Intangible Assets and Participation in Global Value Chains: Research Hy-
potheses

Empirical studies have shown that export specialization in skill intensive in-
dustries is positively correlated with intangible intensity (OECD, 2013a)1. Thus
the more a country invests in intangible assets, the more likely is to foster com-
parative advantages in international trade in such industries. In this respect, or-
ganizational capital has the biggest impact among the intangible assets.

But is there a role for investment in intangible assets to affect participation in
Global Value Chains? This will probably depend on the tasks along the value chain
in which a country becomes specialized. Advanced countries are expected to organize
their production along a value chain by keeping at home those activities that have a
higher strategic value, are more complex in nature (involve higher transaction costs)
and allow them to keep control over the value chain. Assets such as R&D expendi-
tures, training, organizational capital may play a strategic role in creating domestic
value added in these activities. Therefore, we put forward our first hypothesis: 
HP1 Advanced countries investing more in intangible assets display a higher partic-
ipation in global value chains.

While participation in GVC can be important in itself by allowing countries
at different stages of development to exploit foreign demand and specialised in
tasks along the value chain rather than having to set up entire processes of pro-
duction from scratch (see also OECD, 2013b; Baldwin and López-Gonzalez,
2015), not all forms of participation entail the same gains (Gereffi et al., 2005;
Kaplinsky, 2000; Schmitz and Strambach, 2009). 

Overall, there is evidence that a great part of the valued added of a final prod-
uct is created in the first and last stages of the production process, while firms in-
volved in intermediate stages (such as the production of components and
assembly) reap only a small part of the final value of the good or service produced
(Mudambi, 2007 and 2008). This pattern of value-added creation along the value
chain has been represented by the “smiling curve” (Everatt et al., 1999) or the
“smile of value creation” (Mudambi, 2008). 

1 LAURSEN K. and MELICIANI V. (2010) show the role of ICT knowledge flows for international
competitiveness at the sectoral level.
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We argue that, although this might not necessarily be true in all countries (e.g.
in many resource intensive countries upstream activities can consist in providing
raw materials in the value chain), in Europe activities at both ends of the value
chain are intensive in their application of knowledge and creativity, which are
strictly linked to investing in intangible assets. Moreover, generally, the allocation
of value created in a GVC varies according to the ability of participants to supply
sophisticated products or services. The supply of these products or services criti-
cally depends on intangible assets such as R&D, brands, organizational structure.
Therefore we introduce our second hypothesis: 
HP2 Benefits from participation in GVC (in terms of value added creation) increase
with investment in intangible assets in advanced economies.

Finally, the role of intangible assets might differ according to the position of
a country in the GVC. While assets such as R&D and design may be strategic in
the upstream activities stages of the value chains, other assets such as marketing
and advertising may be more important in downstream activities. Following
Koopman et al. (2010), total GVC participation can be decomposed in foreign
value added embodied in one country’s exports and the value of exports of inter-
mediates in value added exports of other countries. The former indicates the ex-
tent to which a country’s exports are dependent on imported content, the
so-called backward integration. It is therefore likely to be higher if a country (or
sector) is involved in downstream production. Conversely, the second measure
is likely to be higher for countries (and sectors) involved in upstream production,
with output and exports of that country feeding into the production and exports
of downstream producers (i.e. forward integration). The analysis of backward
and forward integration can provide hints on where within a GVC a particular
country is. We, therefore, put forward our third hypothesis: 
HP3 intangible assets provide a different contribution to forward and backward par-
ticipation in GVC. R&D, and design contribute more to forward linkages while mar-
keting and advertising more to backward linkages.
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4. - Data Description

Our measures of GVC participation are gathered from the OECD-WTO
Trade in Value Added (TiVA) database2. They track the origin of value added,
by country and sector, which is embodied in gross exports. The indicators are
based on the work of Koopman et al. (2010, 2014) and extend the work of Hum-
mels et al. (2001) and Johnson and Noguera (2012). Hummels et al. (2001) com-
pute an index of vertical specialization given by the use of imported inputs in
producing goods that are exported. However, this indicator does not take into
account that a country exports intermediates that are used to produce final goods
absorbed at home. By using input-output data for source and destination coun-
tries simultaneously, Johnson and Noguera (2012) overcome this limitation and
compute the ratio of value added to gross exports as a measure of the intensity of
production sharing. Finally Koopman et al. (2010, 2014) provide a full decom-
position of value added which includes returned domestic value added (domestic
value added that comes back incorporated in foreign inputs produced with do-
mestic inputs) and the indirect exports to third countries. 

A variant of this indicator decomposes value added, similarly across countries
and sectors, but according to final demand (Los et al., 2015). This tracks not just
the value added traded in the production of exports, but also that used to satisfy
domestic and international final demand. Both indicators (that based on exports
and that based on final demand) involve similar calculation techniques but the
former is solely concerned with exporting activities whereas the latter considers
the origin of value added in GDP. The difference is important because domestic
final demand and gross export vectors differ.

In this paper, we will mainly use the indicator based on gross exports. The
choice is dictated by the focus on global value chains (this measure is also pre-
ferred by the OECD (2013). However, the results generated using the ratio be-
tween domestic and foreign value added, are then compared with the findings
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2 Indicators of participation in GVCs can also be computed using the WIOD (World Input
Output Database). The two databases differ significantly in terms of country and time cover-
age: WIOD covers 40 countries and TiVA 63 countries (e.g. TiVA includes Southeast coun-
tries) and WIOD provides a complete time series from 1995 to 2011 while TiVa covers 1995,
2000, 2005 and on a yearly basis from 2008 to 2011. There are other small methodological
differences between the two databases related to the use of the sources. However, the two data-
bases provide comparable information. In our paper, we resort to TiVA mainly since it provides
“ready to use” indicators of participation in GVCs. 
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obtained by using the final demand indicator that has the advantage of accounting
for total value added in GDP.

The database employed in this paper includes also data on both tangible and
intangible capital inputs as well as standard growth accounting variables such as
output and labour input. Intangible capital is taken from the INTAN-invest data-
base3 as outlined in Corrado et al. (2012). Intangible assets are classified into three
broad groups – computerised information, innovative property and economic
competencies. Computerised information basically coincides with computer soft-
ware and databases. Innovative property refers to the innovative activity built on
a scientific base of knowledge as well as to innovation and new product/process
R&D more broadly defined. Economic competencies include spending on strate-
gic planning, worker training, redesigning or reconfiguring existing products in
existing markets, investment to retain or gain market share and investment in
brand names.The main source for output, labor and tangible capital is the EU
KLEMS database4 (see O’Mahony and Timmer, 2009, for details).

Data from TiVa are available only for selected years (1995, 2000, 2005 and
from 2008 to 2011) while all the other information covers the period 1995-2011
on a yearly basis.The country coverage refers to 11 European countries: Austria,
Belgium, Germany, Denmark, Spain, Finland, France, Italy, Netherlands, Swe-
den and UK.

5. - Descriptive Evidence: Intangible Capital and GVC Participation

In advanced countries, higher levels of intangible investment are associated
with higher rates of productivity growth. Empirical evidence shows that many
EU countries are experiencing a shift from tangible to intangible investment, par-
ticularly in areas where they have greatest comparative advantages. The driving
factors of the relatively faster accumulation of intangible capital are related to the
shift from industry to services, the rise of the digital economy, the changing global
specialization in production, and general technological progress (OECD, 2015).

Our goal is to investigate to what extent the growing relevance of intangible cap-
ital affects the degree and the benefits of countries’ participation to global value
chains. Thus we start our analysis providing an overview of the diffusion of intangible
capital accumulation and the level of participation to GVC across the EU countries.
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Jona et al imp_Layout 1  15/09/17  12:59  Pagina 73



Graph 1 shows that intangibles account for a relatively higher share of value
added in services (8.2%) than in manufacturing (7.0%) in six out of eleven coun-
tries. Services are significantly more intangible intensive than manufacturing in
UK, Netherlands, Denmark and Belgium while in Austria and Spain the two sec-
tors show relatively comparable shares. 

GRAPH 1

INTANGIBLE INVESTMENT 1995-2010: AVERAGE VALUE ADDED SHARE

Source: INTAN INVEST (www.intan-invest.net).

Participation in global value chains (standardized by hours worked) is rather
heterogeneous across countries with higher indexes for manufacturing compared
to services (Graph 2). Nordic and Continental EU economies (with the exception
of Belgium and Finland) show relatively higher degree of participation compared
to the Mediterranean countries.

However, the index of participation is not informative about the position of
a country along the supply chain. To identify if a country is specializing in activ-
ities upstream or downstream in the production network we need to look at its
forward and backward linkages in GVC. 
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GRAPH 2

PARTICIPATION IN GLOBAL VALUE CHAINS

Source: TIVA OECD, Database.

Graphs 3 and 4 provide evidence on the extent of forward and backward par-
ticipation in the EU sample economies. In 2010, Denmark, Sweden and the
Netherlands have higher forward than backward participation in manufacturing
suggesting they lie relatively more upstream in the production network. Germany
is instead more involved in downstream production as supported by a higher
backward than forward participation index, while France has comparable values
for both forward and backward participation.
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GRAPH 3

FORWARD PARTICIPATION TO GVC

Source: TIVA OECD, Database.

GRAPH 4

BACKWARD PARTICIPATION

Source: TIVA OECD, Database.
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Gains from participation refer to the capability of a country to appropriate a
large share of value added. In 2011, UK and Netherlands have relatively higher
gains both in manufacturing and services, Denmark higher in manufacturing and
Germany in services (Graph 5). 

GRAPH 5 

GAINS FROM PARTICIPATION

Source: TIVA OECD, Database.

Higher participation in QVC is not necessarily linked to higher gains. In our
sample this is the case of Sweden and Austria showing very high participation
but relatively low gains. The Netherlands instead has both high participation and
high gains implying that it is creating and exporting more domestic value added
than how much it is importing foreign value added. The Mediterranean countries
have both low participation and gains from GVC.
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6. - Intangible Capital and GVC

6.1 Exploring the Correlation between Intangible Capital and GVC Participation
and Benefits

The main goal of our analysis is to investigate if and to what extent intangible
capital accumulation is related to the degree and the benefits of country’s partic-
ipation in GVC. Thus this section provides an overview of the correlations be-
tween different measures of participation in GVC and intangible assets.

Graph 6 shows data on per hour worked total intangible capital against par-
ticipation in GVC in manufacturing and services across the sample countries.
Correlation is significantly positive in both sectors suggesting a deeper analysis is
warranted.

GRAPH 6

PARTICIPATION TO GLOBAL VALUE CHAINS VS INTANGIBLE CAPITAL

Source: Author’s own elaboration from INTAN INVEST, EUKLEMS and TIVA, data.
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Graphs 7 and 8 show forward and backward measures of GCV participation
plotted against four different types of intangibles: R&D, Training, Advertising
and Organizational capital. The linkages with R&D is rather strong for both in-
dicators while for the remaining assets the correlation is relatively stronger with
forward than with backward linkages.

GRAPH 7

FORWARD PARTICIPATION TO GLOBAL VALUE CHAINS AND INTANGIBLE
ASSETS

Source: Author’s own elaboration from INTAN INVEST, EUKLEMS and TIVA, data.
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GRAPH 8

BACKWARD PARTICIPATION TO GLOBAL VALUE CHAINS AND INTANGIBLE
ASSETS

Source: Author’s own elaboration from INTAN INVEST, EUKLEMS and TIVA, data.

Finally Graph 9 provides evidence of the correlation between gains from par-
ticipation in GVC and per hour total intangible capital in manufacturing and
services.
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GRAPH 9 

GAINS FROM PARTICIPATION TO GLOBAL VALUE CHAINS AND INTANGIBLE
CAPITAL

Source: Author’s own elaboration from INTAN INVEST, EUKLEMS and TIVA, data.

Gains from participation are positively correlated with intangible capital accu-
mulation with services showing a more widespread distribution across countries.

6.2 Empirical Strategy 
We start by exploring the relationship between the participation in GVC and

intangible capital accumulation testing the relevance of intangible assets as drivers
of forward and backward participation in GVC. 

lnYi,c,t
GVCj = α1lnKi,c,t

Intgs + α2lnKi,c,t
ICT + α3lnKi,c,t

Non ICT+ α4lnXi,c,t + δt + γi + εc,i,t

where: 
c = country (11 EU member countries), i = industry (manufacturing and business
services), and t time (1995, 2000, 2005, 2008-2011). YGVCj represents different
indicators for GVC participation (total, forward and backward) and gains from
GVC measured as the ratio between forward and backward indicators. K Intgs is
intangible capital with s = Total Intangible, R&D, Training, Design, Advertising
and marketing, Organizational capital; KICT is ICT capital and KNon ICT is tangible
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Non ICT capital stock; X are other controls (corporate income taxes, country
size); δt and γi are time and industry dummies. All variables are in per hour term. 

We use an export-based indicator to measure participation in GVC that can
be split into backward and forward participation. 

In particular, domestic value added embodied in foreign exports (DVAFEX)
captures the domestic value added content of gross exports and includes the value
added generated by the exporting industry during its production processes as well
as any value added coming from upstream domestic suppliers that is embodied in
the exports. This measure is likely to be higher for countries (and sectors) involved
in upstream production, with output and exports of that country feeding into the
production and exports of downstream producers (i.e. forward integration). 

Foreign value added content of gross exports (FVADEX) captures the value
of imported intermediate goods and services that are embodied in a domestic in-
dustry’s exports. The value added can come from any foreign industry upstream
in the production chain. It is used to measure the extent to which a country’s ex-
ports are dependent on imported content, the so-called backward integration. It
is therefore likely to be higher if a country (or sector) is involved in downstream
production.

Finally the sum of the two indicators is a measure of overall participation in
GCV. Therefore HP1 requires the coefficient of K int to be positive and significant
when the dependent variable is the sum of DVAFEX and FVADEX, while HP3
requires a different impact of investment in R&D, design, marketing and adver-
tising on the two indicators (for R&D and design higher for DVAFEX and for
marketing and advertising higher for FVADEX).

Domestic value added embodied in foreign final demand (DVAFFD) meas-
ures the contribution in terms of value added to the final demand of foreign coun-
tries including their consumption and gross fixed capital formation together with
their exports. 

Foreign value added embodied in domestic final demand (FVADFD) meas-
ures how much foreign countries contribute in terms of value added to the final
demand of the domestic country.Therefore, the ratio between DVAFFD and
FVADFD and the ratio between DVAFEX and FVADEX are used as indicators
of the capability of a country to appropriate a large share of value added. There-
fore HP3 requires Kint to positively affect these ratios.
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7. - Econometric Results

We first estimate the determinants of participation in GVC (Table 1), then
assess how different intangible assets affect forward and backward participation
(Tables 2 and 3) and finally look at the relationship between intangible assets
and gains for participation (Tables 4 and 5). In all estimations we report results
for total intangible assets (column 1) and distinguishing between R&D and other
intangible assets (columns 2, 3 and 4). Finally, we consider separately training
(column 5), marketing and advertising (column 6), architectural design (column
7) and organizational capital (column 8). 

Looking at Table 1, we find support for our first hypothesis: total intangible
assets positively affect participation in global value chains. This confirms the im-
portant role played by this type of investment for advanced countries. Moreover,
when looking separately at R&D and other intangible assets, they both show up
with a positive and significant coefficients, with other assets playing a larger role
with respect to R&D. Finally, all assets but architectural design contribute to ex-
plaining participation in GVCs and the larger impact is associated to investment
in training. 

The results also show that tangible capital and ICT positively contribute to
participation in GVCs pointing to the complementary role of tangible capital,
intangible capital and ICT for countries and industries to take part to the global
production process. However, while tangible assets have a positive impact on
GVC participation across all specifications, ICT loses significance in some spec-
ifications. This can be due to some collinearity between ICT capital and invest-
ment in some intangible assets. Finally as expected small countries and countries
with a lower income corporate tax rate enjoy higher participation in GVCs.
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When looking separately at forward and backward participation (Table 2 and
3), we find partial support for our third hypothesis. Most intangible assets appear
to contribute positively to both forward and backward participation; however,
the impact of R&D is larger for forward than for backward participation (coef-
ficients are respectively 0.38 and 0.12) while that of marketing and advertising is
larger for backward linkages (coefficients are respectively 0.14 and 0.40). This is
consistent with R&D being more important in upstream production and mar-
keting and advertising in downstream production. However, contrary to our hy-
pothesis, in the case of architectural design the results show no significant impact
on forward participation. Finally, training and organizational capital (for which
we had no a priori hypotheses) appear to be more important for forward partic-
ipation. In particular, while training positively affects both forward and backward
participation, organizational capital has a negative effect on backward participa-
tion. This is an interesting result deserving more investigation. 

As far as other assets are concerned, ICT appears to be more important for
backward participation while tangible capital for forward participation. High cor-
porate income taxes discourage both forward and backward participation and the
size of the country is negatively association to both types of participation. 
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While intangible assets appear to matter for European countries to take part
in global value chains, we may ask whether they also contribute to the appropri-
ation of a great share of value added created in a GVC. We expect that since value
appropriation varies according to the ability of participants to supply sophisticated
products or services, countries investing more in intangible assets have a compar-
ative advantage in producing such products or services. Tables 4 and 5 report es-
timates of the gains from participation. In Table 4 these are measured as the ratio
between domestic value added embodied in foreign exports and foreign value
added embodied in domestic exports. The idea is that the higher is domestic value
added to foreign value added, the higher is the domestic appropriation of value
along the value chain. In Table 5, a similar indicator is built considering the ratio
between domestic value added embodied in foreign final demand and foreign
value added embodied in domestic final demand. This second indicator considers
not only value added embodied in exports but also that embodied in consumption
and investment giving a broader picture of overall value creation.

Looking at the results of gains from participation measured referring to exports
(Table 4), we find that intangible assets positively affect value appropriation and the
results are robust to introducing separately R&D and other intangible assets. How-
ever, not all intangible assets have the same importance: training and organizational
capital have a large positive effect while marketing and advertising and architectural
design do not appear to matter. The big role of organizational capital in affecting
value appropriation in GVC confirms the importance of governance for extracting
maximum rents also for advanced countries. More difficult to interpret is the negative
impact of ICT on gains from participation in most specifications. Although this
might depend on some degree of collinearity with intangible assets (in the specifica-
tion where only architectural design is included ICT shows up positive and signifi-
cant), it could also be linked to the higher importance of ICT for downstream with
respect to upstream production. Finally, tangible capital, population and the corpo-
rate income tax rate do not appear to affect gains from participation. 

When looking at value appropriation in terms of final demand, results are
only partly confirmed. Intangible assets positively affect value appropriation, al-
though with a lower coefficient. Moreover, when R&D and other intangible as-
sets are introduced simultaneously in the regression, only R&D has a significant
impact. Another important difference is that organizational capital is no longer
significant. Finally, tangible capital and the corporate income tax rate negatively
affect gains from participation and larger countries appear to appropriate a larger
share of value added compared to smaller ones. 
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8. - Conclusions 

A recent stream of literature has emphasized the importance of intangible as-
sets, including R&D but also organizational capital, training, marketing and ad-
vertising for firms’ and countries’ productivity growth. At the same time a
growing field of research has highlighted how the globalisation of value chains
has changed the traditional factors of international competitiveness with different
benefits accruing to different firms and countries depending on the tasks per-
formed within the value chain. This paper is a first attempt at bridging the two
streams of literature by investigating whether and how intangible assets contribute
to foster advanced countries’ participation in global value chains. The main results
of this analysis can be summarized as follows.

First, intangible capital as a whole is positively related to participation in global
value chains in advanced countries. Moreover, non R&D intangibles play a larger
role than R&D with training being the main driver of participation. 

Secondly, intangibles contribute positively, but to a different extent, to both
forward and backward participation: R&D is more relevant for forward linkages
while marketing and advertising are more important for backward linkages. This
evidence supports the assumption that R&D is a factor affecting upstream pro-
duction while marketing and advertising have a role in downstream production. 

Finally, intangibles positively affect value appropriation along the value chain
(measured as the domestic value added embodied in foreign exports relative to
the foreign value added embodied in domestic exports) and the results are robust
to introducing separately R&D and other intangible assets. Training and orga-
nizational capital have a large positive effect on value appropriation while mar-
keting and advertising and architectural design do not. 

The descriptive evidence reported in the paper has also shown the heteroge-
neous behavior of European countries in terms of both intangible capital accu-
mulation and participation in global value chains. In this respect the low figures
for Mediterranean countries (Italy and Spain) suggest that these countries are in
a vicious circle of low investment in high value added creating activities and low
competitiveness in international markets. 

Although the paper has not addressed this issue directly, the poor performance
in productivity and growth of the Italian economy can be partly explained by the
simultaneous low investment in intangible assets and low participation in GVCs.
Therefore, higher levels of public investment in intangible assets and fiscal and
innovation policies promoting private investment are highly needed to enhance
competitiveness and growth. 
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Due to the short time series, this paper has not tested the possible two way re-
lationship between investment in intangible assets and participation in GVC.
This is left for future studies that could also address their joint impact on sec-
toral/national productivity.
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In this paper we assess the different patterns of participation
in Global Value Chains (GVCs) and their implications for
productivity by using the results of a benchmark survey run
in 2015 on representative samples of 650 manufacturing
firms active in five of the most dynamic regions of Europe –
Lombardy, Baden-Württemberg, Bayern, Rhône-Alpes and
Cataluña. Firms’ characteristics fostering a “higher value
added” positioning within GVCs are given specific attention.
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1. - Introduction

Since the seminal paper of Frankel and Romer (1999), trade is widely recog-
nized as an important driver of growth. A key feature of trade patterns in the last
two decades is the emergence of Global Value Chains (GVCs), i.e. the breaking-
up of production processes into ever-narrower discreet activities and tasks, com-
bined with the dispersion of these activities and tasks across countries. The
development of GVCs in fact has been one of the key factors behind the fast trade
growth since the 1990s. Also, new evidence suggest that their expansion might
have levelled off around the crisis, hence becoming one of the reasons behind the
recently observed reduction in the elasticity of trade with respect to GDP (Al-
Haschimi et al., 2015; Constantinescu et al., 2015).1

Still, understanding the evolving roots of trade performance and global in-
volvement of countries is not an easy task due to data constraints. While aggregate
data at the country-industry level is available (e.g. the WIOD database), hence
allowing to map the evolution of GVCs as well as some indicators of countries’
participation and positioning into them, systematic firm-level evidence on GVCs
comparable across countries is scant.

This work tries to partly fill the gap by analyzing the drivers of firms’ interna-
tional activities and GVC participation at regional level across European coun-
tries. Specifically, we use the results of a benchmark survey run in 2015 (and
asking questions on firms’ status in 2013) on representative samples of 650 man-
ufacturing firms active in five of the most dynamic regions of Europe – Lom-
bardy, Baden-Württemberg, Bayern, Rhône-Alpes and Cataluña2 – in order to
assess different patterns of participation in GVCs in relations with firms’ charac-
teristics, with a special focus on Lombardy. Balance sheet information linked to
the surveyed firms covering the years 2005 to 2013 also allows to correlate these

1 GVC have contributed to fast trade growth also as a result of the so-called “double counting”
in gross trade figures, with flows crossing borders multiple times (and therefore being accounted
into the statistical systems of different nations) before being finally “absorbed” into final goods.
See KOOPMAN R. et AL. (2014) for a discussion and a measurement of this phenomenon, that
might account for up to 30% of global trade volumes.

2 The analysis is based on the newly collected Assolombarda “benchmark” firm-level dataset on
European firms, replicating at the regional level across Europe a subset of the first international
survey of this kind conducted in Europe, namely the EFIGE project (www.efige.org). The As-
solombarda survey, run for the first time in 2015, provides consistent cross-regional data on
all the international activities of firms, combined with many other firm characteristics as well
as with balance-sheet data. A new wave of the survey is currently ongoing.
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characteristics to changes in firms’ performance throughout the crisis. Specific
attention is paid to those firms’ characteristics that foster a “higher value added”
positioning within GVCs. 

We find the drivers of international performance to be largely independent of
the specific region in which firms are located. Companies that internationalize
their activities, successfully participating in GVCs, share similar features in all
European regions. Size, productivity, innovation-related aspects and governance
are positively related to firms’ international exposure, and the same firms’ char-
acteristics support more complex internationalization strategies (in line with ex-
isting theories of firms’ self-selection into international markets; see Altomonte
and Békés, 2016 for a recent survey of this literature). 

How to reconcile the finding that internationalization patterns are driven by
similar firm characteristics with the evidence that, overall, regions (and countries)
perform very differently in terms of their exports and global production strategies?
Consider Lombardy: in our regressions exploring the drivers of GVCs’ participa-
tion, we do not find any specific regional fixed effect, despite firms in Lombardy
participate in relatively lower value-added activities with respect to the other Eu-
ropean regions considered. It then follows that the characteristics that position
firms into different parts of GVCs are consistent across regions, but that the dis-
tribution of these characteristics is heterogeneous. As in our survey we are com-
paring “the top” manufacturing regions of the EU, we conclude that “institutions”
(broadly considered) matter in affecting external competitiveness of regions mainly
through their effects on the equilibrium distribution of firms’ size, productivity,
innovative capacity, organization and management. Our findings thus support the
view that external competitiveness is fostered by horizontal policies. Those entail
improving the general business environment and removing obstacles that hinder
long-term investments, innovation capabilities and firms’ growth, rather than tar-
geted intervention such as measures for export promotion.3

A second relevant policy implication stems from another of our results, and
namely the fact that the distribution of firms’ characteristics appears to be het-
erogeneous also within regions. Consider again Lombardy: we look at the differ-
ence in performance (turnover growth) between those firms able to increase

C. ALTOMONTE - F. BARTOLI - V. NEGRI Global Value Chains Participation as a Competitiveness ...

99

3 ALTOMONTE C. and BÉKÉS G. (2016) discuss how, because of granularity associated to het-
erogeneous firm-level distributions, country and sector average measurements, which are the
parameters on which targeted policy actions are generally based, do a poor job in grasping the
actual level of competitiveness both within countries (regions) and across them.
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exports throughout the crisis (2008-2013) and domestic firms. The number of
these “winning” firms is similar between Lombardy and Germany (actually
slightly higher in Lombardy), while on average Lombardy’s “export champions”
experience a turnover growth of 2.8% every year, less than their German coun-
terparts. However, within Lombardy domestic firms only grew by 1.6% on av-
erage in the same period. This 1.2% growth gap between domestic vs. exporting
firms is the largest recorded across our European regions, pointing at an increasing
polarization of the industrial structure in Lombardy between the “happy few”
medium to large winners of the globalization race vs. many small losers.

The remaining of this work is organized as follows. In section 2 we briefly in-
troduce the survey and describe the data. Section 3 presents some preliminary
evidence on internationalisation and GVCs participation, together with data on
firms’ productivity, while section 4 is devoted to assess additional firms’ charac-
teristics that are associated to different patterns of GVC participation. Section 5
concludes. 

2. - The Assolombarda Benchmark Survey

Assolombarda, the largest regional branch of the Italian Confederation of em-
ployers (Confindustria), has funded a specific project within its 2014-2016 Strate-
gic Plan called “The performances of European Firms: a benchmark analysis”. Its
specific aim is twofold: overcoming the limited harmonized statistical information
on European firms, as well as gathering insights on firms’ strategies and re-orga-
nization processes that take place across Europe since the start of the crisis.4

The project complements with firm-level information the traditional coun-
try- and industry-level data on competitiveness, by generating a harmonised cross-
country dataset from an extensive survey of manufacturing firms with more than
10 employees. The survey has been carried out in spring 2015. The focus is on
five large European regions at the heart of the EU industry: Lombardy (Italy),
Baden-Württemberg and Bayern (Germany), Cataluña (Spain) and Rhône-Alpes
(France). The project used as a methodological benchmark the 2010 EU-funded
cross-country survey “European firms in a global economy: Internal policies for
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is available upon request. 
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external competitiveness” (EFIGE)5. Thanks to the new data collected, we have
been able to update some of the information provided in the EFIGE dataset, as
well as to derive a number of new indicators.

The data collection has been carried out by a professional Contractor, with
the aim of gathering both qualitative and quantitative information at the firm
level.6 The questionnaire submitted to the firms covers seven different broad areas,
for a total of around 100 variables:
• firm structure (company ownership, domestic and foreign control, manage-

ment);
• workforce (skills, type of contracts, training);
• investments and related financing;
• innovation, patent activity and R&D (and related financing);
• export and internationalization processes;
• financial structure and bank‐firm relationship;
• market structure and competition;
• bureaucracy and administrative context.

As the survey was run in early 2015, information is mostly collected as a cross-
section for the last available budget (year 2013), although some questions cover
the period 2011-2013 and/or the behaviour of firms in comparison to the pre-
crisis period or during the crisis. Data have been integrated with balance sheet
information drawn from the Amadeus database managed by Bureau van Dijk,
retrieving ten years of usable balance sheet information for each surveyed firm,
from 2005 to 2014. The aim is to further improve on the characterisation of
firms included in the survey, in particular by enabling the calculation of firm-
specific measures of productivity.

To identify the features that have allowed firms to successfully compete in the
global environment, we devoted our attention to the five European regions that
are driving EU manufacturing (Lombardy, Baden-Württemberg, Bayern,
Cataluña, Rhône-Alpes). Although with some differences related to institutional
factors, these regions are overall comparable from a structural point of view, as
shown in Table 1. Together, these regions represent on average 16.7% of GDP
and 15.4% of employment in each country.7
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6 GFK, the fourth largest market research company in the world.
7 GDP data refer to 2014; employment to 2015.
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TABLE 1

STRUCTURAL PROFILE OF THE FIVE EU REGIONS

Population at Surface GDP 2014 Export 2015 
01/01/2015 (current prices) (current prices)

number % over tot. km² % over tot. mln € % over tot. mld € % over tot.
EU28 EU28 EU28 world

Baden-
Württemberg 10,716,644 2.1 35,751 0.8 440,057 3.2 185 1.3
Bayern 12,691,568 2.5 70,550 1.6 524,064 3.8 179 1.2
Rhône-Alpes 6,510,561 1.3 43,698 1.0 207,243 1.5 56* 0.4*
Cataluña 7,396,991 1.5 32,090 0.7 197,004 1.4 64 0.4
Lombardy 10,002,615 2.0 23,864 0.5 348,615 2.5 111 0.7

Source: EUROSTAT, WTO, IMF, DESTATIS, IDESCAT, Direction générale des douanes et droits indirects data.
* Auvergne-Rhône Alpes.

Firm-level samples were designed in each region to be representative of the
overall firm distribution in terms of both company size and sectors of activity.
Specifically, in order to ensure the standard statistical representativeness of the
collected data, the dataset was built to fulfil three criteria:
1. the availability of an adequately large sample of firms at the regional level, set

around 100 firms for Baden-Württemberg, Bayern, Rhône-Alpes and
Cataluña, and around 250 firms for Lombardy;8

2. a minimum response rate of 85‐90% for 26 key questions previously agreed
upon and an overall average of response rates not below 60% for the remaining
part of the questionnaire;

3. a proper stratification of the sample in order to ensure representativeness of the
collected data ex-ante and ex‐post for each region. In particular, two dimensions
have been used for the stratification of the sample: industries (4 macro‐sector
based on Eurostat‐NACE Rev. 2 classification of 2 digit manufacturing indus-
tries by R&D intensities, see Table A1) and size (3 classes of 10‐49; 50‐249;
more than 250 employees). Given their relevance in aggregate competitiveness
dynamics, but a relative “thin” weight in a standard stratification of the popu-
lation of firms (see Table A2), large firms have been oversampled.
The final Assolombarda Benchmark Survey (ABS) dataset is made up of 645

firms, distributed as reported in Table 2. 
8 The higher numbers in Lombardy reflect both the need to oversample large firms, so as to bet-

ter account for them given the traditional smaller size of Italian firms, as well as the possibility
of linking the survey data for Lombardy to the universe of “Medium-sized” Italian companies
collected by Mediobanca in a regular yearly survey.
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TABLE 2

THE DATASET BY REGION

Region Number of firms

Baden-Württemberg 100
Bayern 100
Rhône-Alpes 101
Cataluña 103
Lombardy 241
Total 645

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset.

A weighting scheme has been set up to retrieve the sample’s representativeness
starting from simple within-sample averages (see Appendix A2 and Table A3).
All analysis herein reported are based on the weighted sample. 

As mentioned in the previous section, the present survey has been constructed so
as to guarantee comparability with EFIGE, thanks to an analogous stratification process
and a very similar questionnaire on manufacturing firms with more than 10 employees.
For this purpose, Table 3 presents the main descriptive statistics of the two datasets
derived from balance-sheet information, related to 2013 and 2009, respectively. In
order to compare the two datasets, the EFIGE data have been regionalized and re-
weighted applying the same territorial weighting scheme as in the ABS data. 

3. - The Internationalisation of Firms across EU Regions

One of the key issues when assessing competitiveness is international trade or,
more in general, international openness. In that respect the Assolombarda Bench-
mark Survey contains a rich section on internationalisation. Firms were asked
several questions on exports, imports, foreign direct investments (FDI) and in-
ternational outsourcing (IO), which includes international production carried
out under arm-length contracts by third foreign companies.

By using firm-level data it is possible to break a country’s manufacturing ex-
ports down into two margins: the percentage of firms in manufacturing that ex-
port a fraction of their sales (the so-called “extensive margin”) and, only for
exporters, the share of the export value over total turnover (the so-called “intensive
margin”). In Graph 1 and Graph 2 we report these two figures by region, distin-
guishing between total exports and extra-EU exports, and considering only the
export of domestic produced goods. The extensive margin varies substantially
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across regions and is larger in Cataluña and Lombardy (68.7% and 63.2%, re-
spectively) than in Baden-Württemberg, Bayern and Rhône-Alpes (slightly less
than 50%, on average), also if we consider extra-EU markets. This could be re-
lated to the higher industry fragmentation of Italy and Spain, countries where
manufacturing firms with more than 10 employees represent less than 20% of
the population, whereas in Germany firms with more than 10 employees account
for around 40% of total manufacturing. 

The intensive margins confirms the openness to trade of European manufac-
turing firms: on average, direct exporters sell abroad one third of their total
turnover, and slightly more than 10% if we consider only extra-EU markets. An
interesting case is Cataluña, that displays the highest percentage of exporting
firms (68.7%) but a relatively low intensive margin (25.8%). Instead Lombardy
stands out with respect to export turnover: almost 40% of total turnover is ex-
ported, a percentage that remains above average even if we consider only extra-
EU markets (12.7%). However, in the latter case differences across regions are
less pronounced. In fact, as it can be seen in Graph 2, the variance of the intensive
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TABLE 3

DESCRIPTIVE STATISTICS: ABS vs. EFIGE 

Assolombarda Benchmark Survey, 2013

Region Employees Turnover Labur productivity
mean median (thousand €) (thousand €)

Baden-
Württemberg 66 26 8,419.0 61.9
Bayern 57 25 8,604.3 58.7
Rhône-Alpes 39 19 8,828.8 53.9
Cataluña 24 19 4,619.2 43.9
Lombardy 33 18 6,888.8 51.0
Total sample 43 20 7,081.2 50.6

EFIGE, 2009

Region Employees Turnover Labur productivity
mean median (thousand €) (thousand €)

Baden-
Württemberg 63 28 9,344.7 60.2
Bayern 62 27 8,685.0 64.0
Rhône-Alpes 43 20 7,570.4 49.8
Cataluña 43 18 6,718.7 49.9
Lombardy 39 20 7,772.1 57.3
Total sample 51 23 8,045.7 55.8

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey and EFIGE dataset.

Altomonte et al imp_Layout 1  15/09/17  10:47  Pagina 104



margin varies across the type of exports, with standard errors typically smaller for
extra-EU flows, where likely more self-selection is present. 

GRAPH 1

THE EXTENSIVE MARGIN OF EXPORTS
(% of firms/total, 2013)

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset. 

Having looked at export patterns, let us now consider other modes of inter-
nationalization that may help firms to either reduce production costs through ac-
cess to cheaper inputs, or tapping foreign technologies. This can take place
through different modalities, the simplest of which is importing foreign inputs
and components for use in domestic production. The second modality is inter-
national outsourcing (IO), which implies setting up specific arms-length agree-
ments with companies in foreign markets, for example for the production of
finished goods under licensing, or the production of specific components. The
third modality, which generally involves higher investment and fixed costs, is car-
rying out own production through foreign direct investments (FDI). 

Regional patterns differ when we consider specific modalities of internation-
alisation beyond exports (Graph 3). Baden-Württemberg, Bayern and Lombardy
have a lower share of firms producing abroad than the other two regions, driven
by the fact that a lower share of firms use imported inputs. Let us consider Ger-
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many first: the result could be related to the fact that a large share of firms are
vertically integrated (use fewer purchased inputs than elsewhere), or source more
domestically. This finding is apparently at odds with the higher aggregate German
share of imports of goods relative to GDP compared to other higher continental
countries, but it can likely be driven by larger size of German firms. The picture
in fact changes if we focus only on IO and FDI. Here German firms are more
likely to pursue these strategies than firms in Lombardy. The latter region repre-
sents an interesting case: the smaller size of Lombard firms explains the very low
percentages in IO and FDI. The region also displays a relatively low percentage
of importing firms (25.1%).
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GRAPH 2

THE INTENSIVE MARGIN OF EXPORTS
(% of export turnover/total turnover of exporting firms, 2013)

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset.
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GRAPH 3

THE EXTENSIVE MARGIN OF GLOBAL PRODUCTION: IMPORT, IO AND FDI
(% of firms/total, 2013)

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset. 

GRAPH 4

THE INTENSIVE MARGIN OF IMPORTS
(% of import/total turnover of importing firms, 2013)

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset. 
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Still, even though the extensive margin of imports is larger than for IO and
FDI, the ranking is reversed when we consider the intensive margins, i.e. the share
of the value of imports over turnover, which is much lower than the share of
turnover from FDI and IO on total firms’ turnover (Graph 4). In fact, the inten-
sive margin of IO is equal to 23.2% (with a standard error equal to ±6%), the
one of FDI is equal to 26.8% (standard error ±3.5%), while the average intensive
margin of imports equals 10.9% (standard error ±0.9%).

In other words, fewer firms seem to enter into FDI or IO, but then these
modes imply a much larger share of (or shift to) foreign production for firms that
undertake these internationalization modalities.

Another interesting feature of the data is the possibility to look at whether and
to what extent internationalisation activities have changed across the crisis. To
that extent, we consider “export champions”, i.e., those firms that during the last
years experimented an increase in export turnover with respect to the pre-crisis
period. In Lombardy, 28% of firms were able to increase their export turnover
during the crisis, versus shares of about 20% and 25% registered in Baden-Würt-
temberg and Bayern, respectively (Graph 5). 

GRAPH 5

EXPORT TOP PERFORMERS
(% of firms increasing export turnover w.r. to the pre-crisis period)

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset. 

The benefit associated to this increase in export activity are marked: overall,
“export champions” under-performed domestic firms in the years of sever inter-
national trade slowdown, but they experimented a y/y percentage change in total
turnover higher than domestic firms in recovery periods. On average (see Table
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4), the total turnover of “export champions” increased by 2.8% every year in
Lombardy, a figure smaller than their German counterparts, growing between
4.1% and 5.6% on average. What is striking however is the difference within the
region: domestic firms in Lombardy in fact grew by a mere 1.6% per year over
the same period. Only Bayern presents a similar (but smaller) polarization in per-
formance: +5.6% increase in total turnover for “export champions” vs. +4.6%
for domestic firms. 

TABLE 4

YEARLY % CHANGE IN TOTAL TURNOVER: DOMESTIC FIRMS vs. EXPORT
TOP PERFORMERS

Firms that experimented an increase in export turnover
% var. 09/08 % var. 10/09 % var. 11/10 % var. 12/11 % var. 13/12 Average % var.

Baden-
Württemberg -12.9 6.5 17.6 3.0 6.1 4.1
Bayern -8.5 11.1 11.1 4.0 10.3 5.6
Rhône-Alpes -14.4 9.5 10.8 2.1 7.1 3.0
Cataluña -15.4 7.0 4.1 -5.9 6.8 -0.7
Lombardy -16.3 15.9 13.6 -3.5 4.4 2.8

Domestic firms

% var. 09/08 % var. 10/09 % var. 11/10 % var. 12/11 % var. 13/12 Average % var.
Baden-
Württemberg -2.0 4.2 8.9 5.1 4.4 4.1
Bayern -0.5 6.3 11.3 3.0 2.8 4.6
Rhône-Alpes -12.7 6.6 13.5 1.9 6.7 3.2
Cataluña -17.7 2.2 5.3 -3.5 2.2 -2.3
Lombardy -12.6 11.9 9.4 -1.2 0.6 1.6

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset. 

3.1 GVCs Participation
We measure the degree of participation of the surveyed firms into GVCs

through the combination of the different undertaken international activities dis-
cussed in the previous section: a “Null” degree of GVC participation corresponds
to domestic firms; “Low” to firms that either import or export only; “Medium”
to firms that both import and export; “High” to firms that undertake IO or FDI.9
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9 For a comprehensive review of firms into GVCs, see Manufacturing Europe’s future, Bruegel
Blueprint, edited by VEUGELERS R. (2013) available at http://www.bruegel.org/download/
parent/795-manufacturing-europesfuture/file/1683-manufacturing-europes-future/, and AMADOR

J. and DI MAURO F. (2015), available at http://www.voxeu.org/sites/default/files/GVCsebook.pdf.
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Descriptive evidence highlights some differences across regions, confirming
the results discussed in the previous section (Graph 6). For instance, about 52%
of Lombard firms are characterized by a low degree of participation in GVCs,
meaning that the sole international activities performed are import or export
alone, without other forms of international production. This figure is the largest
in the sample. On the contrary, about 20% of Lombard firms presents a medium
to high involvement into GVCs (a result analogous to the German ones) but this
is driven by around 7-8% of German firms showing a high degree of participation
in GVCs while only 4.3% of Lombard firms have a high participation in GVCs.
With this respect, Rhône-Alpes is the top performing region, with 14.2% of firms
having a high degree of GVC involvement – a result related to a more widespread
presence of firms structured as international groups in that region compared to
the others. 

GRAPH 6

GLOBAL VALUE CHAINS PARTICIPATION
(% of firms/total, 2013)

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset. 

A standard way of showing selection into different internationalization activ-
ities is to draw the kernel density estimates of the productivity distribution for
firms involved in each of these activities, and compare it with those of domestic
firms, i.e. firms that are internationally inactive. Given the relationship between
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technological change and competitiveness, we proxy the latter through total factor
productivity (TFP) rather than simple labour productivity.10

Graph 7 highlights that, in general terms, a randomly drawn internationalized
firm is likely to be more productive than a randomly drawn firm that is inactive
internationally, consistent with the well-known evidence of self-selection of firms
into internationalization (Melitz, 2003). Plotting Kernel densities of TFP for do-
mestic firms, low, medium and high degree of participation in GVCs, respec-
tively, we also find that, on average, the distribution of each level of GVCs
participation is rightward-shifted with respect to the preceding step (Graph 8).
That only more efficient firms invest in more complex internationalization strate-
gies is already known from the literature (see for instance Antràs and Helpman,
2004, and Helpman et al., 2004), and provides an indirect validation of the qual-
ity of our data.

GRAPH 7

TFP AND INTERNATIONALIZATION: COMPARING INTERNATIONALLY 
ACTIVE AND NON-ACTIVE FIRMS

(% of firms/total sample, 2013)

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset.
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10 Following standard practice in the literature, output is proxied in the estimations by
value‐added, deflated using industry‐specific price indices retrieved from Eurostat, the labour
input is measured by the number of employees and capital through deflated total assets. See
ALTOMONTE C. et AL .(2012) for a detailed description of the methodology behind TFP cal-
culation, carried out as in the EFIGE data.
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GRAPH 8

TFP AND GVCs: COMPARING SUBSEQUENT DEGREE OF GVCs
PARTICIPATION AND NON-ACTIVE FIRMS

(% of firms/total sample, 2013)

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset.

4. - The Determinants of GVCs Participation

In order to test the role of firms’ characteristics on GVCs participation, we
consider a two-step OLS model. We first assume that there are some variables
that strongly affect the probability of observing a firm involved in GVCs, but
that the same variables do not (entirely) explain the specific outcome under study,
i.e., the degree of participation in GVCs. 

In technical terms, we first run a selection equation that features as dependent
variable Internationally active, a dummy variable equal to 1 if the firm pursues
any international activity, 0 otherwise. Following the idea that only productive
firms can bear the fixed costs of internationalization, we consider as the main in-
dependent variable the log of Productivity. The second feature that we assume
could influence the decision to become internationalized or not is a trait linked
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to the ownership/management of the firm. Specifically, we take as second inde-
pendent variable Family managed, a dummy variable equal to 1 if the board mem-
bers of the firm are 100% related to a controlling family. Then, we consider as
control variables fixed effects related to regions, industries (the macro‐sector dum-
mies based on Eurostat‐NACE Rev. 2 classification of 2 digit manufacturing in-
dustries by R&D intensities used for the stratification of the sample) and size
classes (10‐49; 50‐249; more than 250 employees).

The selection equation is the following:

(1a) Int. activet = β0 + Prod.t × β1 + Fam. managedt × β2 + I.regiot × β3 +
+ I.industryt × β4 + I.size classt × β5+u1t

Results by OLS estimation are reported in Table 5. Data confirm our hypoth-
esis. The decision of being internationally active positively depends on produc-
tivity (the associated coefficient is equal to 0.0874 and significant at 1%
confidence level) and negatively on family management (the associated coefficient
is equal to -0.0947 and significant at 5% confidence level). 

TABLE 5

DETERMINATS OF INTERNATIONALISATION

Variables Internationally active

Productivity 0.097 ***
(0.032)

Family managed -0.096 **
(0.043)

Region FE YES
Industry FE YES
Size class FE YES

Constant 0.328
(0.221)

Observations 482
R-squared 0.129

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset.
Note: The table reports regression coefficients and associated robust standard errors (in parenthesis). The dependent
variable is reported at the top of the column. The table reports the R2. * Significant at 10%. ** Significant at 5%.
*** Significant at 1%.

We then compute residuals from the selection equation and insert them as an
additional control in the second step of our analysis, i.e. the model of GVCs par-
ticipation. We run three different groups of OLS regressions that feature as de-
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pendent variables the different steps of GVCs participation as defined in section
3, each subsequent step being more sophisticated than the former: GVCs low,
GVCs medium and GVCs high. For each step of GVCs participation, we run three
equations that feature as independent variables three key aspects that can shape
firms’ access to GVCs, added in sequence to the specification: innovation, digi-
talisation and management. 

Within the “innovation group” we consider first of all R&D, a dummy variable
equal to 1 if the firm was active in research and development in the period 2011-
2013. To that, we add as an additional control IPR, a dummy variable equal to
1 if the firm has requested/obtained patents or other forms of protection of in-
tellectual property (trademarks, industrial designs and copyright) in the period
2011-2013. In fact, what could make the difference in terms of competitiveness
is into the ability to convert innovative inputs arising from research and devel-
opment technological output with sound market value.11

In light of the growing importance of the new manufacturing paradigm that
goes under the label of “Industry 4.0”, we add to the innovation variables a meas-
ure of firms’ digitalization. This is computed taking into account the number of
IT instruments used in 2013, among which: internal information management
systems (e.g., ERP); advanced management systems (e.g., CRM or Groupware);
systems for automatic information sharing between customers and suppliers (e.g.,
visual marketplace). The variable Digit is a dummy equal to 1 if the firm has a
medium-high level of digitalization, i.e. uses at least two out of the three instru-
ments considered.12

Management refers to the way labour and activities are structured. As proxies
of a more efficient internal organization, first we consider the variable Bonus, a
dummy variable equal to 1 if firms reward managers/executives partly on the basis
of their individual performance and achievement of individual targets. In fact,
the presence of remuneration policies based on performance significantly influ-
ences turnover growth (positive and significant correlation of +1.5% in the un-
conditional regression) as well as the probability to achieve in the long run a level
of turnover greater than the median value (correlation of +31%). A second proxy
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11 In a separate paper, we find that the protection of intellectual property significantly influences
turnover growth (estimated impact: 2%) and productivity (estimated impact: 22%). This
analysis as well as the other analysis cited but not reported are available upon request. 

12 We find that firms having this medium-high level of digitalization (an indicator that can be
thought of as a proxy of firms’ readiness for Industry 4.0) are 40% more productive and have
15% more probability of exporting.
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for a more efficient organization is the degree of decentralization in strategic de-
cisions. The associated variable is Autonomy, a dummy variable equal to 1 if man-
agement can take autonomous decisions in some strategic business area. Last, we
turn out attention to the restructuration processes for firms’ growth and devel-
opment. In the survey we asked firms if in the period 2011-2013 they have carried
out processes of relational or functional upgrading i.e. if they have introduced
new sales and marketing practices, changes in the relationship with other firms
(relational upgrading), improvements in labour organisation or new purchase
practices (functional upgrading). The unconditional regressions show that rela-
tional upgrading processes influences turnover growth (correlation of +1.8%),
whereas firms that carry on functional upgrading are 13% more productive.
Hence, we consider in our model Relational and Functional, two dummy variables
equal to 1 in the presence of relational and functional upgrading, respectively.

In each of the resulting nine equations we control for firms’ equity. In fact,
the importance of a sound capital structure emerges clearly looking at firms that
have carried out R&D activities or those that have managed to increase the value
of extra-EU exports compared to pre-crisis levels. In all the regions considered,
firms having succeeded in such activities are characterized by an equity over total
assets ratio higher than average. For instance, in the case of firms in Lombardy,
those that undertake innovation activities or that are able to export outside the
EU show an “equity premium” of around 5-7 percentage points. The continuous
variable Equity represents the equity over total assets ratio, in percentage terms.
As in the selection equation, we also control for regional, industry and size classes
fixed effects.

The corresponding equations then take the following form:

(1b) GVCs typet = β0 + Digitt × β1 + IPRt × β2 + R&Dt × β3 + Equityt × β4 +
+ Bonust × β5 + Relationalt × β6 + Functionalt × Authonomyt × β8 + I.regiot × β9+

+ I.industryt × β10 + I.size classt × β11 + Residt × β12 + u2t

where type can be either low, medium or high GVC participation. For each step
of GVCs participation, results by OLS estimation are reported in Table 6, Table
7 and Table 8, respectively.

Equation (1) to (3) in Table 6 relate to low GVC participation. In all the three
equations, the role of digitalisation and intellectual property rights plays a positive
and statistically significant role in differentiating domestic firms from firms
weakly involved in GVCs. The coefficient associated to Digit is equal to 0.075
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and significant at 1% confidence level in equation (1) and also in (2), when we
add variables related to innovation; then it decreases to 0.072 in equation (3),
when we add additional controls on the internal organization of the firm, but
still remains significant at 1% confidence level. The coefficient associated to IPR
is equal to 0.042 in equation (1), and significant at 5% confidence level; it de-
creases to 0.039 in equation (2) and (3), and still significant at 10% confidence
level. Interestingly R&D and management-related variables appear not to be sig-
nificant, as if these aspects are less relevant in the capability of firms to switch
from a domestic activity to a weakly participated GVC.

Indeed, these activities become relevant when we study the subsequent higher
involvement into GVCs: in equation (5) and (6) in Table 7, pertaining to firms
with an intermediate involvement into GVCs vs. domestic firms. There, the R&D
variable appears positive and significant at 5% confidence level, with a coefficient
equal to 0.148 in equation (5) and 0.136 in equation (6). Once again, moving
to the analysis of an even more sophisticated participation in GVCs, we find that
innovation is not enough: the management variables seem to be the ones that en-
able the transition from a medium to a high GVCs participation that involves
also IO and FDI. Specifically, what matters is the internal organization of the
firms, as shown in equation (9) in Table 8: the key variables are Bonus and Func-
tional upgrading, both positive (coefficient equal to 0.217 in both cases) and sig-
nificant at 5% confidence level. 
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TABLE 6

DETERMINANTS OF LOW GVCs PARTICIPATION

Variables GVCs low GVCs low GVCs low
(1) (2) (3)

Digit 0.075 *** 0.075 *** 0.072 ***
(0.016) (0.017) (0.016)

IPR 0.042 ** 0.039 * 0.039 *
(0.016) (0.020) (0.020)

R&D 0.003 -0.000
(0.016) (0.016)

Bonus 0.009
(0.015)

Relational upgrading 0.009
(0.013)

Functional upgrading -0.002
(0.013)

Authonomy 0.017
(0.019)

Equity 0.011 0.011 0.013
(0.023) (0.023) (0.023)

Region FE YES YES YES
Industry FE YES YES YES
Size class FE YES YES YES
Resid 0.998 *** 0.997 *** 0.997 ***

(0.012) (0.012) (0.012)
Constant 0.706 *** 0.705 *** 0.695 ***

(0.033) (0.034) (0.035)

Observations 324 324 324
R-squared 0.975 0.975 0.975

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset.
Note: The table reports regression coefficients and associated robust standard errors (parenthesis). The dependent
variables is reported at the top of the column. The table reports the R 2. * Significant at 10%. ** Significant at 5%.
*** Significant at 1%.
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TABLE 7

DETERMINANTS OF MEDIUM GVCs PARTICIPATION

Variables GVCs medium GVCs medium GVCs medium
(4) (5) (6)

Digit 0.043 0.028 0.033
(0.081) (0.080) (0.082)

IPR 0.074 -0.037 -0.032
(0.080) (0.093) (0.092)

R&D 0.148 ** 0.136 **
(0.069) (0.069)

Bonus 0.031
(0.062)

Relational upgrading 0.044
(0.069)

Functional upgrading -0.035
(0.064)

Authonomy -0.018
(0.070)

Equity 0.050 0.044 0.036
(0.104) (0.102) (0.102)

Region FE YES YES YES
Industry FE YES YES YES
Size class FE YES YES YES
Resid -0.153 -0.137 -0.088

(0.352) (0.346) (0.343)
Constant 0.485 ** 0.453 ** 0.426 *

(0.221) (0.224) (0.221)

Observations 327 327 327
R-squared 0.191 0.205 0.207

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset.
Note: The table reports regression coefficients and associated robust standard errors (parenthesis). The dependent
variables is reported at the top of the column. The table reports the R 2. * Significant at 10%. ** Significant at 5%.
*** Significant at 1%.
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TABLE 8

DETERMINANTS OF HIGH GVCs PARTICIPATION

Variables GVCs high GVCs high GVCs high
(7) (8) (9)

Digit 0.050 0.062 0.001
(0.085) (0.083) (0.089)

IPR 0.002 0.052 0.033
(0.095) (0.111) (0.108)

R&D -0.070 -0.142
(0.120) (0.106)

Bonus 0.217 **
(0.104)

Relational upgrading 0.042
(0.085)

Functional upgrading 0.217 **
(0.093)

Authonomy 0.018
(0.098)

Equity -0.109 -0.108 -0.152
(0.172) (0.171) (0.130)

Region FE YES YES YES
Industry FE YES YES YES
Size class FE YES YES YES
Resid -0.322 -0.328 -0.137

(0.640) (0.636) (0.568)
Constant 0.193 0.203 -0.0696

(0.300) (0.294) (0.301)

Observations 158 158 158
R-squared 0.082 0.085 0.226

Source: Author’s calculation from ASSOLOMBARDA, Benchmark Survey dataset.
Note: The table reports regression coefficients and associated robust standard errors (parenthesis). The dependent
variables is reported at the top of the column. The table reports the R 2. * Significant at 10%. ** Significant at 5%.
*** Significant at 1%.

These results confirm that different internationalization patterns are related to
different firm characteristics, but that the influence of these characteristics is similar
across regions. How can these findings be reconciled with the evidence that regions
perform very differently in terms of their exports and global production strategies?
The main reason is that the characteristics that position firms into different parts
of GVCs are consistent across regions, but the distribution of these characteristics
is heterogeneous: firms in Lombardy tend to have on average a lower value-added
GVC positioning with respect to the other European regions considered, but in
Lombardy we do also find firms that have a relatively higher GVC positioning,
with similar characteristics to their counterparts in, say Germany (we do not find
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any specific “Lombardy” fixed effect in our regressions). The only difference is
that the frequency of those firms’ characteristics associated to higher GVC partic-
ipation is relatively smaller in Lombardy compared to other regions. 

Specifically, Lombardy is in line with German regions in terms of R&D
(39.9% of firms claim their engagement in R&D activities in 2011-2013, around
40% the equivalent figure registered in the two German regions), and digitaliza-
tion (approximately half of the firms in the respective subsamples use only stan-
dard software, and less than 20% of them have a medium-high level of
digitalization). However, over the same period, only 7.6% of Lombard firms have
used some tool for the protection of intellectual property (patents, trademarks,
industrial design or copyright), 5.7% considering patents (the form of intellectual
property protection most related to scientific-technological innovations). These
shares respectively increase to 18.3% and 11.2% on average if we consider the
whole sample. 

Another factor that restricts Lombard firms in their international growth path
is management. The prevailing model of governance in all the analysed regions
entails an ownership structure based on individual entrepreneurs or families, a
common feature of all continental European firms compared to the Anglo-Saxon
ones. What differentiates corporate structures across regions, however, is not so
much the source of ownership, but rather the source of management: in Lom-
bardy, firms that count among their managers only members of the owner’s fam-
ily are about two-thirds of all the family businesses, compared with an average in
other European regions slightly below 50%. This is particularly alarming, as a
management that is 100% linked to the owning or controlling family might ul-
timately hinder growth. In our data, always taking into account differences in
sector, region or size firms that are fully family-managed are 21.5% less productive
than the average. Moreover, only 20% of Lombard firms feature remuneration
policies based on individual performance, compared with percentage around 50%
in Bayern and Rhône-Alpes, and equal to 60.1% in Baden-Württemberg. 

6. - Conclusions

Thanks to a novel firm-level dataset on manufacturing firms operating across
the main EU regions, in this work we have been able to provide some highlights
on the characteristics of firms that are typically associated with different degrees
of global involvement. 
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Consistently with the results of a vast literature, we find that internationalized
firms are likely to be more productive than domestic ones, and the productivity
gap is higher, the higher is the involvement in GVCs. 

Second, we find that internationalization patterns and performance are asso-
ciated to similar firms’ characteristics, largely irrespective of the specific region
in which firms are located. Our analysis confirm that size, productivity, innova-
tion-related aspects and governance are positively related to a firm’s degree of in-
volvement in GVCs. Specifically, while digitalization, patenting and R&D play
a key role in achieving a low-to-medium degree of GVCs participation, manage-
ment aspects are the ones more closely associated to the transition to more so-
phisticated international strategies involving also IO and FDI. 

Third, even if the characteristics that allow firms to achieve different levels of
GVCs participation are analogous across regions, the same regions perform very
differently in exports and global production strategies, because the distribution
of these characteristics is heterogeneous across regions and within them. 

Two policy implications can be derived. Across regions, heterogeneity depends
on the equilibrium distribution of firms’ size, productivity, innovation capacity,
organization and management, which in turns are affected by national institu-
tions. Targeted intervention such as measure for export promotion may have pos-
itive effects in the short term, but are not enough to achieve long-lasting
competitiveness. Horizontal policies are the ones that can foster international
competitiveness by improving the local business environment and removing ob-
stacles that hinder long-term investments, innovation capacity and functional
upgrading. 

The second policy implication is related to within-region heterogeneity. We
have shown that, on average, the sales performance of firms with access to inter-
national markets has diverged from domestic-only firms in the post-crisis context,
confirming the idea that internationalization is a key driver of competitiveness.
Still, this divergence is different across European regions, being the largest in
Lombardy. The latter generates an increasing polarization between the “happy
few”, medium to large, very productive and internationally active firms vs. the
many small losers of the globalization race. This is likely to create a political prob-
lem not only at the regional level, to the extent that these two groups of firms
over time are likely to require different policy receipts, but also at the European
level, as long as this effect is not homogeneous across regions, thus leading to po-
tentially increasing regional disparities. 
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APPENDIX

A1. - The Stratification Process

TABLE A1

MANUFACTURING INDUSTRIES CLASSIFICATION BY R&D INTENSITY

Manufacturing NACE Description
industries

High-technology 21 Manufacture of basic pharmaceutical products and
pharmaceutical preparations

26 Manufacture of computer, electronic and optical products
Medium-high-technology 20 Manufacture of chemicals and chemical products

27 Manufacture of electrical equipment
28 Manufacture of machinery and equipment n.e.c.
29 Manufacture of motor vehicles, trailers and semi-trailers
30 Manufacture of other transport equipment

Medium-low-technology 19 Manufacture of coke and refined petroleum products
22 Manufacture of rubber and plastic products
23 Manufacture of other non-metallic mineral products
24 Manufacture of basic metals
25 Manufacture of fabricated metal products, except machinery

and equipment
33 Repair and installation of machinery and equipment

Low-technology 10 Manufacture of food products
11 Manufacture of beverages
12 Manufacture of tobacco products
13 Manufacture of textiles
14 Manufacture of wearing apparel
15 Manufacture of leather and related products
16 Manufacture of wood and of products of wood and cork,

except furniture; manufacture of articles of straw and plaiting
materials

17 Manufacture of paper and paper products
18 Printing and reproduction of recorded media
31 Manufacture of furniture
32 Other manufacturing

Source: EUROSTAT.
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TABLE A2

EX-ANTE AND EX-POST SAMPLE DISTRIBUTION

Baden-Württemberg 10-49 50-249 > 250 Baden-Württemberg 10-49 50-249 > 250
HT 4 1 0.4 HT 2 2 1 
MHT 25 11 4 MHT 21 11 9 
MLT 24 7 1 MLT 21 7 3 
LT 19 4 1 LT 17 4 2 

Bayern 10-49 50-249 > 250 Bayern 10-49 50-249 > 250
HT 4 1 0.4 HT 2 2 1 
MHT 20 9 3 MHT 17 9 8 
MLT 26 7 1 MLT 22 7 4 
LT 24 5 1 LT 21 5 2 

Rhône-Alpes 10-49 50-249 > 250 Rhône-Alpes 10-49 50-249 > 250
HT 2 1 1 HT 2 2 2 
MHT 12 5 2 MHT 10 5 6 
MLT 36 8 2 MLT 31 7 4 
LT 24 6 1 LT 22 6 3 

Cataluña 10-49 50-249 > 250 Cataluña 10-49 50-249 > 250
HT 3 1 0.4 HT 2 2 1 
MHT 17 4 1 MHT 16 4 2 
MLT 26 4 1 MLT 25 4 2 
LT 37 5 1 LT 35 5 2 

Lombardy 10-49 50-249 > 250 Lombardy 10-49 50-249 > 250
HT 6 2 1 HT 5 2 3 
MHT 54 11 2 MHT 52 11 6 
MLT 85 11 1 MLT 83 10 3 
LT 70 6 1 LT 65 7 3 

Source: GFK-EURISKO calculations on EUROSTAT data.
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A2. - The Weighting Scheme

Absolute weights have been constructed, splitting the sample into 72 cells by
2 digit NACE Rev. 2 manufacturing industries and the three size classes on which
the stratification has been carried out (see Table A3, which considers as an ex-
ample the case of Lombardy). First, from Eurostat Structural Business Statistics
(year 2010), we have computed the composition of each region’s economic ac-
tivity by industry and firm’s size class (i.e., the population distribution). Second,
we have repeated the same exercise considering the data effectively collected (i.e.,
the sample distribution). Then, for each region, the absolute weight for firms in
industry k and size class j is built as follows:

(A1)

where Pfirmskj is the number of firms in industry k and size class j for the popu-
lation in a given region; Sfirmskj is the number of firms in industry k and size class
j in the sample; Pfirms and Sfirms are the total number of firms in the population
and in the sample, respectively. By construction, firms belonging to the same
sampling interval (i.e. to the same combination industry/size classes) share the
same weight. The sum of weights over the firms is equal to the total number of
firms in the sample by region.

aw
Pfirms Pfirms
Sfirms Sfirms

Pfirms
Sfirmskj

kj

kj

=
/
/

⎛⎛

⎝
⎜

⎞

⎠
⎟
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This paper studies the role of imported inputs in explaining
firms’ export behaviour. Unlike most of the existing literature
we are also able to control for the participation of domestic
firms to multinational networks. This allows us to test to
what extent the recurrent evidence that importing foster ex-
porting activity is instead a figment of the fact that importers
are also part of multinational groups. Our evidence, based
on Swedish manufacturing firms, suggests that imported in-
puts, rather than multinationality, are a key determinant of
firms’ export propensity and product scope. This result is par-
ticularly strong for SMEs, and it is driven by imported in-
termediates and (to a lesser extent) capital goods. 
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1. - Introduction

Explaining firms’ exporting behaviour has been at the forefront of research in
applied international trade for the last two decades. The availability of large scale
firm (and establishment) level data has allowed researchers to uncover interesting
facts about exporters. Earlier studies have focused on explaining why some firms
export, and highlighted a number of firm characteristics that make exporting more
likely. Among others, firm size, innovation and productivity stood out as the key
factors explaining the probability to export.1 Subsequent works have highlighted
that export does not occur in isolation, and firms are often involved in different
modes of internationalisation. In particular, importing and exporting activities
tend to occur in the same firms, which have been often labelled as two-way traders2.
More recent studies have investigated the links between importing and exporting
activities, showing that imported inputs can be an important determinant of future
exporting activities3. Evidence in this direction have been provided for countries
as diverse as France (Bas and Strauss-Kahn, 2013); Italy (Lo Turco and Maggioni,
2013); Slovenia (Damijan and Kostevc, 2015); and a sample of firms from 27
Central and Eastern European countries (Aristei et al., 2013). 

The relationship between importing and exporting activities has been explained
by the fact that importing allows firms to access a larger set of intermediate inputs,
which enable them to increase efficiency, upgrade technologies and introduce
product innovation (Broda and Weinstein, 2006; Goldberg et al., 2010; Colantone
and Crinò, 2014; Halpern, Koren and Szeil, 2015; Lo Turco and Maggioni,
2015), and eventually export (Kugler and Verhoogen, 2009; Bustos, 2011). 

Other studies have moved to assess the impact of importing not only on the
probability or the volume of exports, but also on the geographic and product
scope of exporting activities. The underlying idea of these studies is that by al-
lowing to introduce new and improved products, imported intermediate inputs
may boost the degree of innovation in export destinations and exported products.
This is consistent with the idea that firms prepare to export, initially by improving
products which are destined for the export market (Costantini and Melitz, 2007;

1 See the reviews of empirical evidence offered, for example, in WAGNER J. (2006) and BERNARD

et AL. (2012). 
2 Among others, see MUULS M. and PISU M. (2009) for Belgium; CASTELLANI D., SERTI F. and

TOMASI C. (2010) for Italy; and VOGEL A. and WAGNER J. (2010) for Germany. WAGNER J.
(2012 and 2016) offer a comprehensive review of the literature.

3 The evidence on the relationship between exporting and importing activities seems less compelling
(DAMJIAN J.P. and KOSTEVC Č., 2015; ARISTEI D., CASTELLANI D. and FRANCO C., 2013).
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Iacovone and Javorcik, 2012). In this line of investigation, there is evidence that
importing inputs contributes to increase the scope in exported varieties (Bas and
Strauss-Khan, 2013; Damijan et al., 2014).4

This paper contributes to this fast-growing literature by focussing on the role
of imported inputs in explaining the probability of firms’ entry into the export
market, as well as the scope of their exported products. Unlike most of existing
literature we are able to control for the participation of domestic firms to multi-
national networks. By becoming part of a multinational firm, either by acquisition
of foreign or domestic MNE, or by establishing its own network of affiliates
abroad, a firm gains access to a variety of sources of imported inputs. So this boils
down the question of whether the importance of flows of imported inputs found
in previous studies is instead a figment of the fact that importing firms are part
of MNEs. If this were the case, multinationality, rather than importing, would
be the key factor explaining export performances. By linking foreign transaction
level data with business register information on whether companies are independ-
ent or rather they are part of a group (controlled by a non-MNE, a domestic
MNE or a foreign MNE) we are able to provide a richer interpretation into the
role of imported inputs for firms’ export performance.

We rely on data from the population of Swedish manufacturing firms with
more than 5 employees over the 2001-2012 period. Information from four dif-
ferent sources have been combined. First, transaction-level data on import and
export flows at a very disaggregated level (CN8 and country of source/destination)
have been used to measure the export and import status of the firms, as well as
the number of imported and exported products at the level of the firm, as well as
the number of source countries for imports and destination countries for export.
Second, for each firm, administrative data on number of employees, value added
and physical capital, have been used to compute measures of firm size, labour
productivity and investments intensity. Third, each firm could be matched with
the register of business groups in Sweden, providing indication of whether the
firm is either independent or part of a group, and in this case, whether the group
owns affiliates abroad, and whether the ultimate owner is a Swedish or non-
Swedish based company. Fourth, we were able to link patents applications filed
by inventors employed in our sample firms, thus allowing us to build a proxy for
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the patenting activity of the firms. Each piece of information is available yearly
for the period 2001-2012.

The results of our empirical analysis show that, even after controlling for multi-
national status, imported inputs (especially intermediate inputs) represent a very
important factor able to boost Swedish firms’ export participation and export
scope. More specifically we find that it is the actual number of imported inputs
and the geographical reach of imports that matters, rather than the simple fact of
being an importer. The number and geographical reach of imported inputs is es-
pecially effective in increasing the export participation of small and medium en-
terprises (SMEs). Moreover, importing more products increases the export scope
of both SMEs and large firms.

The effect of multinationality is instead less clear cut. Being part of a MNE
does not increase firms’ export participation, and actually Swedish SMEs which
are acquired by a foreign MNE are less likely to enter the export market. Multi-
nationality instead is still a positive factor able to increase firms’ export scope,
but only for large firms.

The paper is organised as follows. Section 2 lays out the empirical strategy,
Section 3 illustrate the sources of data and provide some descriptive statistics,
Section 4 discusses the results. Section 5 concludes. 

2. - The Empirical Strategy

Our empirical analysis seeks to identify the role of different determinants of
the decision to export, as well as the decision to increase the firm portfolio of ex-
ported products (i.e. the export scope). Besides the usual determinants that are
able to explain export participation, such as productivity, firm size and innovative
activity, we are especially interested in the role of imported inputs and multina-
tionality. In particular, we want to clearly distinguish the individual effect of each
of these two last factors, as the two are intrinsically interrelated, but both are likely
to have an important effect on the ability of firms to sell their products abroad.

2.1The Decision to Export
We start by estimating a simple logit model to explain the decision to export

of firms: 

(1a) Xit = α0 +α1Mit -1+α2M
p
it -1 +α3M

c
it -1 +α´4Dit -1 +β´Zit -1 +λt + uit
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(1b) Xit = α0 + α1Mit-1 + α2M
p
it -1 + α3M

c
it -1 + α´4Dit -1 + β´Zit -1 +

+ ηi + λt + uit

Where X is dummy variable taking value equal to 1 if firm i was an exporter
in year t. We lag all the explanatory variables by one year to decrease problems
related with simultaneity bias. As explained above, we are interested in the con-
tribution of imported inputs on the decision of firms to export. We explore three
mechanisms through which imports might influence export participation: the
simple fact of importing, the overall number of different imported products and
the geographical reach of foreign suppliers from which firms source foreign in-
puts. Accordingly in equation (1a) and (1b) M is a dummy variable taking value
equal to 1 if firm i was an importer in the year t-1, while ,Mp

it - 1 measures the
total number of different products exported by firm i in year t – 1 and Mc

it - 1 in-
dicates the total number of countries from which firm i sourced its foreign inputs.
The other variables of interest are included in the vector of dummy variables
defining the ownership structure of each firm, Dit - 1. We have four dummy vari-
ables that take value 1 if a firm is part of a Swedish group, of a Swedish multina-
tional enterprise, or is a Swedish affiliated to a foreign-owned multinational,
respectively. The baseline category is defined by firms that are independent
Swedish-owned firms. 

The propensity to export is likely to depend also on other firm-specific factors
that have to do with its innovative capabilities, as well as its size and relative effi-
ciency. The vector Z includes such usual set of control variables that are associated
with export performance, including innovation activities implemented by each
firm, labour productivity, size and investment intensity. The indexes ηi and λt
denote respectively firm and year fixed effects, while uit indicates the usual idio-
syncratic error term. 

The inclusion of fixed effects in our specification allows to control for the
time-invariant firm heterogeneity that might be correlated both with export par-
ticipation and with our variables of interest. However, we are interested in esti-
mating the model both with (1b) and without firm fixed effects (1a). This will
allow us to investigate both the extent of the cross-sectional correlation, as well
as to provide a more causal interpretation. Indeed, the interpretation of the co-
efficients of our main variables of interest changes when we introduce firms fixed
effects. In the pooled cross-section specification we are able to assess whether
being an importer (M) is generally associated with a higher propensity to export,
while in the fixed effect specification we can check whether starting to import
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has an impact on the decision to export. At the same time the coefficients of the
variables that measure the total number of products imported (Mp

it - 1) and the
total number of foreign markets from which firm source their imports (Mc

it - 1)
have different interpretations according to the inclusion or not of firms’ fixed ef-
fects. Without fixed effects we will know whether there is a positive correlation
between the breadth of import activities (both in terms of product scope and ge-
ographical reach) and exporting. In the specification with fixed effects instead we
check whether a marginal increase of these two variables has any effect on the
probability to start exporting. Finally, also for the multinational status the inter-
pretation differs, while without fixed effects we will just understand whether
Swedish or foreign MNEs are more likely to be exporting, with fixed effects we
will control whether becoming a MNE (either by acquisition or by expansion)
increases the probability to start exporting. 

2.2 The Export Scope
We are also interested in understanding what drives the broadening of the

portfolio of products exported by an individual firm. For this reason, we examine
the determinants of the export scope of exporting firms. Our dependent variable
is the number of different 8-digits products exported by each firm in a specific
year. Since this is a count variable with high over dispersion, we adopt a negative
binomial regression method with fixed effects, as this estimator is particularly
well suited for over-dispersed dependent variables.5 Following the previous spec-
ification of equation (1) we estimate the following negative binomial model:

(2)

As in the previous specification all the explanatory variables are lagged by one
year to alleviate problems associated with simultaneity bias. We adopt the same
set of independent variables of equation (1), but in this case our main interest is
in understanding whether imports and multinationality have a specific impact

E X
M M M

it
p

it
it it

p
it
c

⋅( ) =
+ + + + ′− − −exp

α α α α α0 1 1 2 1 3 1 4DDiiiitt ZZ− −+ ′

+ + +

⎛

⎝
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⎞

⎠
⎟11 β

η λ
it
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5 We prefer the negative binomial estimator to the Poisson estimator, since the latter suffers
from excess zero problems and in our sample, which includes also firms who enter and exit
from export, the number of zeros is non negligible. Moreover the Poisson estimator is less
suited for variables with high over dispersion (CAMERON A.C. and TRIVEDI P.K., 2005).
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on the ability of firms to increase the number of different exported products.
Since in this case we control for firm fixed effects ηi the model allows us to iden-
tify whether the increase of the number of different imported products or of the
number of import source markets also has an effect on the number of different
products exported. Also in this case the interpretation of the coefficients for the
MNE indicates whether becoming a MNE increases or decreases the product
scope of exported outputs. 

3. - Data and Descriptive Statistics

We use data provided by Sweden Statistics (SCB), combining information on
international trade activities of Swedish firms, as well as business and ownership
structure and balance sheets data. Linking different data sources on the universe
of Swedish firms allows us to introduce a major innovation with respect to exist-
ing studies, as it is hardly the case that researchers can have access to such a rich
set of information for large samples of firms and over a long period of time.

More specifically, the trade data provides product detailed information at the
8-digit CN8 level, which allows to measure the total number of different products
exported or imported by each firm and destination/source country yearly. As re-
cently showed by Van Beveren et al. (2012) the CN8 classification suffers from
problems of time-inconsistency because of the frequent waves of product reclas-
sification along the years. A typical outcome of these changes in the classification
of each product is that the same specific product might enter a new category from
one year to another simply because of a new classification, or two products can
be aggregated to a unique category: this can sometimes drastically change the
product portfolio of exporters (and importers), by arbitrarily increasing or de-
creasing the number of products exported according to the CN8 classification.
In order to account for this we follow the procedure suggested by Van Beveren
et al. (2012), which allows to obtain harmonized CN8 classifications for any spe-
cific time period considered, in order to make sure that the increase/decrease of
exported products is not an artifact of changing classifications.6
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homogeneous category of products x is divided in two different categories y and z, it creates an
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If instead in year t a product j is included inside the category of products k, the algorithm creates
a new category k* which always includes j and k products for all the period considered. A typical
outcome of this procedure is the reduction of the overall number of product categories.
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Data on ownership structure instead allow us to distinguish firms into inde-
pendent firms, firms that are part of Swedish groups without foreign subsidiaries,
Swedish Multinational Enterprises (Swedish firms with foreign subsidiaries) and
Foreign Multinationals Enterprises (foreign companies with Swedish subsidiaries).
We are also able to associate patent information for each firm through the use of
a specific dataset created by Jung and Ejermo (2014) which informs us whether
any of the employees of a firm was listed as an inventor in the patents applied for
at the European Patent Office in any year of the time period considered. 

Finally, linking data from the business register, allows us to include an addi-
tional set of controls, which include labour productivity (measured as the log of
value added per employee), the (log of the) number of employees and (the log
of) total investments in physical capital.

We restrict our analysis to manufacturing firms, in order to focus on firms
that are actively engaged in the production of goods and value added, and not
only in trading. We want also to exclude micro firms and self-employment cases,
so we only include firms with a median of at least 5 employees in the years in-
cluded in our sample. This leaves us with 14,042 firms and 118,096 observations
for which we have information on trade activities, multinational status, innova-
tion activities and balance sheet data. Considering that our data covers the period
2001-2012 (12 years) we have an average of almost 10,000 firms per year. Ac-
cording to Eurostat data in the period 2001-2012 in Sweden on average there
were 12,000 active enterprises with more than 4 employees. This indicates that
the firm data used in our analyses covers more than 80% of the corresponding
population of Swedish manufacturing firms with more than 5 employees. 
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TABLE 1

VARIABLES DESCRIPTION

Variables Description

Dependent variable
X (dummy) = 1 if the firm is an exporter at time t
Xp sum of the different types of products (CN8 8-digits) exported in

year t*

Independent variables
Importing and exporting activities
M (dummy) = 1 if the firm is an importer at time t
ln(Mp) log of the sum of the different types of products imported in year t*
ln(Mp_intermediates) log of the sum of the different types of intermediate goods imported

in year t*
ln(Mp_consumption) log of the sum of the different types of consumption goods imported

in year t*
ln(Mp_capital) log of the sum of the different types of capital goods imported in

year t*
ln(Mc) log of the sum of all the countries from which a firm imports its

products in year t*

Ownership type
Independent firm (dummy) = 1 for a firm not belonging to a group
Swedish group (dummy) = 1 for a firm belonging to a Swedish group
Swedish MNE (dummy) = 1 for a firm belonging to a Swedish group with foreign subsidiaries
foreign MNE (dummy) = 1 for a firm belonging to a foreign group with Swedish subsidiaries

Firm-level controls
Patents (dummy) = 1 for a firm having at least one employee who patented in year t
ln(Productivity) log of labor productivity (value added over number of employees)
ln(Employment) log of the number of employees
ln(Investments) log of the level of investments in machinery and equipment*

Source: authors’ own calculation on the basis of micro-data provided by Swedish Statistics.
* to avoid the log of zero, we add 1 before taking the ln.

Table (2) shows some of the general features of the firms in our sample: we no-
tice that slightly more than half of the observations include exporting firms, while
the average number of different exported products is around 6. Roughly half of
the observations involves firms which also import, showing that in the overall sam-
ple exporting is lightly more common that importing. The average number of ty-
pologies of imported products is 7.9, slightly higher than the number of different
exported products. When we distinguish imported inputs on the basis of the Broad
Economic Categories classification we find that intermediates are the most com-
mon type of imported products, with an average of 5.4 products, while the average
for consumption and capital goods is only slightly higher than 1.
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TABLE 2 

DESCRIPTIVE STATISTICS

Variables Mean Sd Min Max

X 0.567 0.496 0 1
Xp 5.947 18.465 0 599
M 0.500 0.500 0 1
Mp 7.915 23.134 0 700
Mp_intermediates 5.472 16.080 0 479
Mp_consumption 1.202 5.051 0 194
Mp_capital 1.233 4.717 0 166
Mc 3.142 5.992 0 134
Independent firm 0.465 0.499 0 1
Swedish group 0.304 0.460 0 1
Swedish MNE 0.129 0.335 0 1
Foreign MNE 0.102 0.302 0 1
Patents(dummy) 0.024 0.153 0 1
ln(Productivity) 13.101 0.528 2.639 20.036
ln(Employment) 2.763 1.198 0 10.057
ln(Investments) 13.635 2.934 0 23.658
Observations 118,096

Source: authors’ own calculation on the basis of micro-data provided by Swedish Statistics.

Independent firms are the most common type of firms, accounting for 46% of
the overall observations, followed by firms belonging to Swedish groups (30%).
Respectively 13% and 10% of the observations refer to Swedish and Foreign MNE.
In about 2% of the observations firms apply for a patent, suggesting that this is a
relatively rare event when one considers the whole of manufacturing sectors.

4. - Econometric Analysis

Export participation
Table (3) presents the results of the estimation of equation (1a), without firms’

fixed effects. The estimator used is a logit, and in all the specifications we include
2-digit industry dummies to account for possible differences in the sectoral
propensity to export. In column (1) we introduce the importer dummy (M) to
control whether firms imported in time t-1, controlling also for multinational
status, innovation activity, size, productivity and level of investments. The coef-
ficient of import activity is positive and strongly significant, showing that there
is a general positive correlation between being an exporter and being an importer.
Also, the coefficients that describe the ownership structure of the firms are positive
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and significant, showing that with respect to independent ones, firms belonging
to a Swedish group, Swedish MNE and Foreign MNE are more likely to export,
relatively to Swedish-owned independent firms. Concerning the other coefficients
included in our specification, the positive sign associated with the patent dummy
indicates that firms with formalized innovative activities are also more likely to
export, in line with most of the results in the existing literature (Roper and Love,
2002; Cassiman and Golovko, 2011). Also export participation is positively as-
sociated with higher productivity (Wagner, 2007; Greenaway and Kneller, 2007)
as well as firm size and levels of investments. In columns (2) and (3) we further
distinguish the import activities by adding a measure of the number of different
imported products (Mp

it - 1) and then introducing also the number of countries
from which imports are sourced (Mc

it - 1). In column (2) we find that the number
of different typologies of imported products is positive and significant and its in-
clusion substantially reduces the size of the import dummy coefficient, showing
that, even conditional on size and productivity, the actual number of different
imported products has more explanatory power than the simple fact of being an
importer. Also, the number of countries from which a firm imports is associated
with substantially higher probability to export, and this effect is even stronger in
magnitude than the total number of different imported inputs. 

In columns (4) and (5) we distinguish between small and medium enterprises7

(SMEs) and large firms. The results show that most of our findings are driven by
SMEs. For large firms, only the number of different imported inputs and the number
of different geographical sources matter, while multinational status is not relevant,
as well as many of the other control variables. This is to say that, among large firms,
those that are part of multinational groups are not more likely to be exporters, while
this seems to make a big difference for SMEs. 

The results of Table (3) show that when we do not control for firms’ fixed ef-
fects, both importing activities and multinational status positively influence the
ability of firms to export. In particular, the total number of different imported
inputs and the geographical reach of foreign suppliers increase the probability to
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tially change their size and hence risk being classified sometimes as small,  medium or large
according to the specific year considered. Using the median number of employees over time
allows us to attribute each firm to only one size category in our data.
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export. These results however only hold for small and medium sized firms, while
for large firms we find that only the total number of imported inputs and the
number of different countries matter. 

TABLE 3 

PROBABILITY TO EXPORT – CROSS-SECTIONAL ESTIMATES

(1) (2) (3) (4) (5)
Variables all firms all firms all firms SME’s large firms

Mit-1 (dummy) 1.939*** 0.604*** 0.323*** 0.386*** -0.327**
(0.030) (0.048) (0.051) (0.056) 0.160)

ln(Mp)it-1 0.969*** 0.530*** 0.504*** 0.753***
(0.037) (0.051) (0.054) (0.124)

ln(Mc)it-1 0.819*** 0.788*** 1.082***
(0.068) (0.074) (0.159)

Ownership type 
Reference: independ. firms
Swedish groupit-1 0.201*** 0.197*** 0.194*** 0.186*** -0.257

(0.036) (0.036) (0.036) (0.037) (0.216)
Swedish MNEit-1 0.676*** 0.496*** 0.456*** 0.440*** 0.359

(0.061) (0.064) (0.065) (0.071) (0.241)
Foreign MNEit-1 0.677*** 0.294*** 0.260*** 0.233*** 0.243

(0.074) (0.080) (0.081) (0.089) (0.260)

Patentsit-1 (dummy) 1.026*** 0.819*** 0.772*** 0.804*** 0.596
(0.144) (0.154) (0.158) (0.175) (0.374)

ln(Productivity)it-1 0.224*** 0.165*** 0.150*** 0.156*** 0.067
(0.027) (0.028) (0.028) (0.029) (0.105)

ln(Employment)it-1 0.489*** 0.378*** 0.362*** 0.461*** -0.150**
(0.022) (0.023) (0.023) (0.026) (0.069)

ln(Investments)it-1 0.086*** 0.084*** 0.083*** 0.079*** 0.128***
(0.007) (0.007) (0.007) (0.007) (0.019)

Constant -5.448*** -4.323*** -4.063*** -4.300*** -1.419
(0.417) (0.420) (0.419) (0.441) (1.568)

2-digit industry dummies yes yes yes yes yes
year dummies yes yes yes yes yes

Observations 118,096 118,096 118,096 100,159 17,723
Log-likelihood -53838 -52136 -51902 -48933 -2601
Pseudo R-squared 0.334 0.355 0.358 0.295 0.479
Total number of firms 14,042 14,042 14,042 12,052 1,965

Source: authors’ own calculation on the basis of micro-data provided by Swedish Statistics.
The dependent variable is the probability that a firm exports in time t. Logit estimators are implemented in all
models. Firm-level clustered standard errors in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1.
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TABLE 4 

PROBABILITY TO EXPORT – FIXED EFFECTS ESTIMATES

(1) (2) (3) (4) (5)
Variables all firms all firms all firms SME’s large firms

Mit-1 (dummy) 0.468*** -0.014 -0.144** -0.169** -0.072
(0.035) (0.054) (0.063) (0.067) (0.217)

ln(Mp)it-1 0.479*** 0.341*** 0.342*** 0.287
(0.041) (0.054) (0.057) (0.183)

ln(Mc)it-1 0.323*** 0.356*** 0.238
(0.082) (0.088) (0.246)

Ownership type 
Reference: independ. firms
Swedish groupit-1 0.038 0.038 0.038 0.036 -0.125

(0.053) (0.053) (0.053) (0.054) (0.298)
Swedish MNEit-1 -0.046 -0.084 -0.085 -0.045 -0.349

(0.104) (0.104) (0.105) (0.112) (0.356)
Foreign MNEit-1 -0.204 -0.286** -0.270** -0.342** 0.130

(0.129) (0.131) (0.131) (0.140) (0.429)

Patentsit-1 (dummy) 0.223 0.188 0.179 0.187 0.257
(0.193) (0.195) (0.196) (0.215) (0.490)

ln(Productivity)it-1 0.273*** 0.257*** 0.255*** 0.249*** 0.215
(0.034) (0.034) (0.034) (0.035) (0.140)

ln(Employment)it-1 0.784*** 0.722*** 0.711*** 0.725*** 0.492***
(0.033) (0.033) (0.034) (0.035) (0.129)

ln(Investments)it-1 0.073*** 0.071*** 0.070*** 0.063*** 0.213***
(0.008) (0.008) (0.008) (0.008) (0.047)

firm fixed effects yes yes yes yes yes
year dummies yes yes yes yes yes

Observations 41,839 41,839 41,839 39,448 2,391
Log-likelihood -15647 -15578 -15570 -14767 -779.8
Pseudo R-squared 0.0510 0.0552 0.0557 0.0520 0.144
Total number of firms 4,465 4,465 4,465 4,208 257

Source: authors’ own calculation on the basis of micro-data provided by Swedish Statistics.
The dependent variable is the probability that a firm exports in time t. Logit estimators with fixed effects are im-
plemented in all models. Robust standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.

In Table (4) we estimate equation (1b) with a logit estimator with fixed effects.
When we include the firms’ fixed effects in the estimation of equation (1b), using
a logit estimator, we restrict our sample to the firms that during the period con-
sidered changed their export status at least once. This means that we exclude both
domestic firms that never exported and persistent exporters who exported in all
the years of our data: this leaves us with 4,465 firms and 41,839 observations.
The reduction of the number of firms affects especially large firms, since many
of these firms are persistent exporters who always export. 
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In column (1) we find that the import dummy M is still positive and signifi-
cant, showing that starting to import also has a positive effect on the decision to
start exporting (in the following year). On the contrary, the coefficients associated
with the ownership structure of the companies are no longer statistically different
from zero. In other words, becoming part of a Swedish group or of a Swedish
MNE or a foreign MNE does not increase the probability of a firm to start ex-
porting. Interestingly, also patenting activity does not have any impact on the
propensity of firms to start exporting, differently from the results of Table (4)
and from most of the existing literature on the relationship between innovation
and export. This can be partly due to the fact that innovation includes a broad
set of activities, of which patents represent only a limited share. However, the re-
sults suggests that, when import activities are accounted for, the individual con-
tribution of innovation to export decreases substantially. Combined with previous
cross-sectional results this suggests that innovators are generally more likely to be
exporters, but innovating at time t-1 does not necessarily have an impact on firms’
export decision in the following period. Productivity, size and investments are
instead still positively associated with the decision to enter foreign markets. In
columns (2) and (3) we gradually introduce the other import-related variables:
the results show that both the number of different imported products and the
number of countries from which the products are imported have a positive impact
on the decision to export and the magnitude of their effect is roughly the same.
It is worth mentioning that the import dummy turns negative, suggesting that
the positive effects of importing on the probability of exporting can be appreciated
only above a certain threshold of involvement in importing activities. When we
control more in depth for the effect of importing, we also notice that the negative
coefficient of Foreign MNE becomes significantly different from zero, showing
that when a company is acquired by a foreign MNE its chances of becoming an
exporter actually decrease. This suggests that firms that are acquired by foreign
MNEs will experience an increase in their importing activity, thanks to the easier
access to the MNEs network, which will boost exporting. However the change
in ownership per se, is likely to decrease the probability of exporting, or increase
the probability of exit from the export market. This result per se is a bit puzzling,
but it could signal that foreign MNEs do not buy Swedish firms with the goal to
serve the international market. When they acquire a firm that was already export-
ing, there is a good likelihood that the foreign MNEs will enforce exit from the
export market, maybe in an attempt to avoid cannibalization with other products
exported by the MNE worldwide.
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When we distinguish between SMEs and large firms we find that the positive
impact of the two different measures of import scope and geographical reach only
have an effect for SMEs, while for larger firms they do not have a significant
effect. We also find that the negative effect of becoming a foreign MNE is only
limited to SMEs. Another relevant difference between the two groups of firms is
that increases in productivity do not seem to matter for the decision to start ex-
porting among large firms.

Summing up when we control for firms’ fixed effects we are able to understand
whether a change in our variables of interest have an impact on the export status.
When we do that, we find that the number of different imported products and
the number of countries from which imports are key determinants of the decision
of firms to start exporting, and this is true almost exclusively for SMEs. For these
firms, access to imported inputs is crucial for export performance.

Export scope
In Table (5) we estimate equation (2) which focuses on the determinants of

export scope, following the same specification of equation (1). It should be noted
that since we estimate the model with firm fixed effects we necessarily focus only
on firms that had some within-firm variation in the number of exported products.
Firms that never export, or keep exporting the same number of products through-
out the whole period, are excluded from the estimating sample, due to lack of
within-firm variation in the dependent variable.8 On the basis of this further re-
striction we will perform the analysis on 9,644 firms and 88,586 observations.
As for the estimation of the probability of exporting, we gradually introduce our
import measures in columns (1) to (3). Similarly to our previously reported evi-
dence, the number of different imported products is an important determinant
for export performance, and it significantly contributes to increase the export
product scope of firms, in line with earlier findings in the literature (Bas and
Strauss-Kahn, 2014). Also the number of country sources still has a positive effect
on the increase of the export scope. Differently from the probability to export
(with fixed effects) we find a positive effect of becoming a Swedish group or a
Swedish MNE, while this is not the case for foreign MNE. Therefore, while be-
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for the remaining years), also in this few cases the firms are not included in the negative bino-
mial estimations.
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coming part of a Swedish group (and MNEs in particular) does not seem to affect
the probability to enter the export market, it provides a boost in the number of
exported products for established exporters. Also, in line with the results on export
participation, we find that innovative activities proxied by the patent dummy are
not significantly related to export scope, while the coefficient of productivity is
positive and significant.

TABLE 5 

EXPORT SCOPE

(1) (2) (3) (4) (5)
Variables all firms all firms all firms SME’s large firms

Mit-1 (dummy) 0.211*** -0.000 -0.033*** -0.003 -0.169***
(0.010) (0.012) (0.012) (0.014) (0.037)

ln(Mp)it-1 0.186*** 0.149*** 0.132*** 0.197***
(0.005) (0.007) (0.009) (0.011)

ln(Mc)it-1 0.081*** 0.054*** 0.135***
(0.009) (0.012) (0.015)

Ownership type 
Reference: independ. firms
Swedish groupit-1 0.031*** 0.032*** 0.031*** 0.007 0.108***

(0.011) (0.011) (0.011) (0.012) (0.027)
Swedish MNEit-1 0.050*** 0.036*** 0.032** 0.020 0.122***

(0.013) (0.013) (0.013) (0.016) (0.025)
Foreign MNEit-1 0.013 -0.017 -0.019 -0.031 0.082***

(0.014) (0.014) (0.014) (0.020) (0.025)
Patentsit-1 (dummy) 0.019* 0.003 0.003 0.013 0.007

(0.010) (0.010) (0.010) (0.021) (0.011)
ln(Productivity)it-1 0.083*** 0.070*** 0.067*** 0.082*** 0.043***

(0.006) (0.006) (0.006) (0.008) (0.009)
ln(Employment)it-1 0.248*** 0.187*** 0.179*** 0.314*** 0.091***

(0.006) (0.006) (0.006) (0.009) (0.009)
ln(Investments)it-1 0.025*** 0.023*** 0.023*** 0.018*** 0.029***

(0.002) (0.002) (0.002) (0.002) (0.003)
Constant -0.423*** -0.174** -0.134 -0.451*** 0.088

(0.088) (0.085) (0.085) (0.113) (0.146)
firm fixed effects yes yes yes yes yes
year dummies yes yes yes yes yes
Observations 88,586 88,586 88,586 71,257 17,329
Log-likelihood -149492 -148878 -148838 -104477 -44058
Number of firms 9,644 9,644 9,644 7,798 1,846
Source: authors’ own calculation on the basis of micro-data provided by Swedish Statistics.
The dependent variable is the number of different products exported by a firm in time t. Negative binomial esti-
mators with fixed effects are implemented in all models. Standard errors in parentheses, *** p < 0.01, ** p < 0.05,
* p < 0.1.
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When we distinguish between SMEs and large firms we find no substantial
differences in the impact of the total number of imported products and the num-
ber of country sources: both matter for the increase of export scope. Instead we
find that large Swedish firms that either become multinational by establishing
subsidiaries abroad, or being acquired by foreign MNE exhibit an increase in the
export scope. On the contrary, for SMEs becoming part of a Swedish group or
any type of MNE does not have a substantial effect on their export scope.

4.1 Robustness Check: Importing Intermediates, Capital Goods or Final Goods
So far we have only distinguished the impact of imports by differentiating be-

tween importing per se, the import scope of firms, and the total number of coun-
try sources. However, a further important distinction concerns the type of
imported products. The impact of importing activities might differ according to
whether firms import intermediate goods, capital goods or final goods, since each
of these goods impacts differently on the production function of the importers.
For these reasons in Table (6) we calculate the number of different imported in-
puts that pertain to the category of respectively intermediate goods, capital goods
and final goods, according to the Classification by Broad Economic Categories
(Rev. 4). 

We report the results obtained using all the three specifications used so far. In
columns (1) to (3) we show that the probability to export (without including
firms’ fixed effects) is positively correlated with intermediate inputs and capital
goods with a rather similar magnitude. On the contrary final goods do not show
any significant correlation with the probability of being an exporter. When we
distinguish between SMEs and large firms we find that capital goods are only im-
portant for the former. The same results hold also when we include firms’ fixed
effects in columns from (4) to (6): the only difference is that now the coefficient
of intermediate goods is twice the size of the capital goods.

In columns (7) to (9) we analyze the impact of the different types of imports
on the export scope. Also in this case we find that intermediate goods always dis-
play the larger coefficient, the main difference being the fact that for large firms
also importing consumer goods benefits their ability to increase their export scope. 

D. CASTELLANI - C. FASSIO Import, Export and Multinationality. Evidence from Swedish Firms

145

Castellani-Fassio imp_Layout 1  01/09/17  12:30  Pagina 145



Rivista di Politica Economica July/September 2016

146

T
AB

LE
6

IM
PO

R
T

S 
BY

 B
R

O
AD

 E
C

O
N

O
M

IC
 C

AT
EG

O
R

Y

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

Pr
ob

ab
ili

ty
 to

 ex
po

rt 
Pr

ob
ab

ili
ty

 to
 ex

po
rt 

Ex
po

rt 
sco

pe
(c

ro
ss 

sec
tio

n)
(fi

xe
d 

eff
ec

ts)
(fi

xe
d 

eff
ec

ts)

V
AR

IA
BL

ES
al

l f
irm

s
SM

E’
s

la
rg

e f
irm

s
al

l f
irm

s
SM

E’
s

la
rg

e f
irm

s
al

l f
irm

s
SM

E’
s

la
rg

e f
irm

s

M
it-

1(d
um

m
y)

0.
46

4*
**

0.
51

5*
**

-0
.1

13
-0

.0
69

-0
.0

94
-0

.0
09

0.
02

0
0.

04
1*

**
-0

.0
98

**
*

(0
.0

51
)

(0
.0

56
)

(0
.1

62
)

(0
.0

63
)

(0
.0

67
)

(0
.2

20
)

(0
.0

12
)

(0
.0

13
)

(0
.0

37
)

ln
(M

p _
in

te
rm

ed
ia

te
s)

it-
1

0.
42

7*
**

0.
39

5*
**

0.
65

2*
**

0.
32

1*
**

0.
30

0*
**

0.
53

3*
**

0.
11

6*
**

0.
10

8*
**

0.
15

3*
**

(0
.0

43
)

(0
.0

46
)

(0
.1

10
)

(0
.0

46
)

(0
.0

48
)

(0
.1

62
)

(0
.0

06
)

(0
.0

08
)

(0
.0

11
)

ln
(M

p _
co

ns
um

pt
io

n)
it-

1
-0

.0
01

-0
.0

13
0.

22
6*

*
-0

.0
50

-0
.0

30
-0

.1
41

0.
03

1*
**

0.
01

0
0.

05
6*

**
(0

.0
44

)
(0

.0
48

)
(0

.1
15

)
(0

.0
55

)
(0

.0
59

)
(0

.1
56

)
(0

.0
05

)
(0

.0
08

)
(0

.0
08

)
ln

(M
p _

ca
pi

ta
l) it-

1
0.

44
0*

**
0.

48
6*

**
0.

08
3

0.
15

9*
**

0.
16

9*
**

0.
06

2
0.

04
0*

**
0.

06
7*

**
0.

01
3*

(0
.0

48
)

(0
.0

52
)

(0
.1

13
)

(0
.0

53
)

(0
.0

56
)

(0
.1

64
)

(0
.0

05
)

(0
.0

07
)

(0
.0

08
)

ln
(M

c )
it-

1
0.

83
0*

**
0.

80
1*

**
1.

09
5*

**
0.

33
5*

**
0.

37
9*

**
0.

06
9

0.
08

2*
**

0.
05

0*
**

0.
14

1*
**

(0
.0

68
)

(0
.0

75
)

(0
.1

54
)

(0
.0

80
)

(0
.0

86
)

(0
.2

39
)

(0
.0

09
)

(0
.0

11
)

(0
.0

15
)

O
w

ne
rsh

ip
 ty

pe
 (r

efe
re

nc
e: 

in
de

pe
nd

. f
irm

s)
Sw

ed
ish

 g
ro

up
it-

1
0.

19
3*

**
0.

18
5*

**
-0

.2
77

0.
03

8
0.

03
6

-0
.1

31
0.

03
2*

**
0.

00
6

0.
11

0*
**

(0
.0

36
)

(0
.0

37
)

(0
.2

14
)

(0
.0

53
)

(0
.0

54
)

(0
.2

99
)

(0
.0

11
)

(0
.0

12
)

(0
.0

27
)

Sw
ed

ish
 M

N
E it-

1
0.

44
5*

**
0.

42
7*

**
0.

36
3

-0
.0

86
-0

.0
48

-0
.3

32
0.

03
2*

*
0.

01
9

0.
12

1*
**

(0
.0

65
)

(0
.0

71
)

(0
.2

40
)

(0
.1

05
)

(0
.1

12
)

(0
.3

57
)

(0
.0

13
)

(0
.0

16
)

(0
.0

25
)

Fo
re

ig
n 

M
N

E it-
1

0.
25

0*
**

0.
22

3*
*

0.
24

1
-0

.2
69

**
-0

.3
38

**
0.

08
4

-0
.0

21
-0

.0
38

*
0.

08
1*

**
(0

.0
81

)
(0

.0
89

)
(0

.2
60

)
(0

.1
31

)
(0

.1
40

)
(0

.4
30

)
(0

.0
14

)
(0

.0
20

)
(0

.0
25

)
Pa

te
nt

s it-
1

(d
um

m
y)

0.
74

5*
**

0.
78

7*
**

0.
57

8
0.

16
9

0.
18

0
0.

25
5

0.
00

0
0.

01
2

0.
00

6
(0

.1
61

)
(0

.1
77

)
(0

.3
68

)
(0

.1
96

)
(0

.2
15

)
(0

.4
98

)
(0

.0
10

)
(0

.0
21

)
(0

.0
11

)
ln

(P
ro

du
ct

iv
ity

) it-
1

0.
15

0*
**

0.
15

7*
**

0.
07

3
0.

25
4*

**
0.

24
8*

**
0.

22
4

0.
06

6*
**

0.
08

1*
**

0.
04

2*
**

(0
.0

28
)

(0
.0

29
)

(0
.1

05
)

(0
.0

34
)

(0
.0

35
)

(0
.1

43
)

(0
.0

06
)

(0
.0

08
)

(0
.0

09
)

ln
(E

m
pl

oy
m

en
t) it-

1
0.

35
7*

**
0.

45
8*

**
-0

.1
48

**
0.

71
0*

**
0.

72
4*

**
0.

49
0*

**
0.

17
6*

**
0.

31
0*

**
0.

08
9*

**
(0

.0
23

)
(0

.0
26

)
(0

.0
69

)
(0

.0
34

)
(0

.0
35

)
(0

.1
29

)
(0

.0
06

)
(0

.0
09

)
(0

.0
09

)
ln

(I
nv

es
tm

en
ts)

it-
1

0.
08

2*
**

0.
07

8*
**

0.
12

7*
**

0.
07

1*
**

0.
06

3*
**

0.
20

8*
**

0.
02

3*
**

0.
01

8*
**

0.
02

9*
**

(0
.0

07
)

(0
.0

07
)

(0
.0

19
)

(0
.0

08
)

(0
.0

08
)

(0
.0

47
)

(0
.0

02
)

(0
.0

02
)

(0
.0

03
) ·/·

Castellani-Fassio imp_Layout 1  01/09/17  12:30  Pagina 146



D. CASTELLANI - C. FASSIO Import, Export and Multinationality. Evidence from Swedish Firms

147

co
nt

in
ue

d 
T

AB
LE

6

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

Pr
ob

ab
ili

ty
 to

 ex
po

rt 
Pr

ob
ab

ili
ty

 to
 ex

po
rt 

Ex
po

rt 
sco

pe
(c

ro
ss 

sec
tio

n)
(fi

xe
d 

eff
ec

ts)
(fi

xe
d 

eff
ec

ts)

V
AR

IA
BL

ES
al

l f
irm

s
SM

E’
s

la
rg

e f
irm

s
al

l f
irm

s
SM

E’
s

la
rg

e f
irm

s
al

l f
irm

s
SM

E’
s

la
rg

e f
irm

s

C
on

sta
nt

-4
.0

52
**

*
-4

.3
03

**
*

-1
.4

97
-

-
-

-0
.1

01
-0

.4
30

**
*

0.
13

6
(0

.4
18

)
(0

.4
41

)
(1

.5
53

)
-

-
-

(0
.0

85
)

(0
.1

12
)

(0
.1

46
)

ye
ar

 d
um

m
ie

s
ye

s
ye

s
ye

s
ye

s
ye

s
ye

s
ye

s
ye

s
ye

s
O

bs
er

va
tio

ns
11

8,
09

6
10

0,
15

9
17

,7
23

41
,8

39
39

,4
48

2,
39

1
88

,5
86

71
,2

57
17

,3
29

Lo
g-

lik
el

ih
oo

d
-5

17
92

-4
88

22
-2

59
3

-1
55

59
-1

47
60

-7
74

.5
-1

48
80

0
-1

04
43

6
-4

40
42

Ps
eu

do
 R

-s
qu

ar
ed

0.
35

9
0.

29
7

0.
48

1
0.

05
64

0.
05

25
0.

15
0

T
ot

al
 n

um
be

r o
f f

irm
s

14
04

2
12

05
2

19
65

4,
46

5
4,

20
8

25
7

9,
64

4
7,

79
8

1,
84

6

So
ur

ce
: a

ut
ho

rs
’ o

w
n 

ca
lc

ul
at

io
n 

on
 th

e 
ba

sis
 o

f m
ic

ro
-d

at
a 

pr
ov

id
ed

 b
y 

Sw
ed

ish
 S

ta
tis

tic
s.

T
he

 d
ep

en
de

nt
 v

ar
ia

bl
e 

in
 c

ol
um

ns
 (1

) t
o 

(6
) i

s t
he

 p
ro

ba
bi

lit
y 

th
at

 a
 fi

rm
 e

xp
or

ts 
in

 ti
m

e 
t. 

T
he

 d
ep

en
de

nt
 v

ar
ia

bl
e 

in
 c

ol
um

ns
 (7

) t
o 

(9
) i

s t
he

 n
um

be
r 

of
 d

iff
er

en
t

pr
od

uc
ts 

ex
po

rt
ed

 b
y 

a 
fir

m
 in

 ti
m

e 
t. 

In
 c

ol
um

ns
 (1

) t
o 

(6
) l

og
it 

es
tim

at
or

s a
re

 im
pl

em
en

te
d.

 I
n 

co
lu

m
n 

(7
) t

o 
(9

) n
eg

at
iv

e 
bi

no
m

ia
l e

sti
m

at
or

s a
re

 im
pl

em
en

te
d.

 I
n

co
lu

m
ns

 (1
) t

o 
(3

) 2
-d

ig
it 

se
ct

or
 d

um
m

ie
s a

re
 in

cl
ud

ed
. I

n 
co

lu
m

ns
 (4

) t
o 

(9
) f

ix
ed

 e
ffe

ct
s a

t t
he

 fi
rm

 le
ve

l a
re

 in
cl

ud
ed

. S
ta

nd
ar

d 
er

ro
rs

 in
 p

ar
en

th
es

es
 *

**
 p

 <
 0

.0
1,

 *
* 

p
< 

0.
05

, *
 p

 <
 0

.1
.

Castellani-Fassio imp_Layout 1  01/09/17  12:30  Pagina 147



5. - Concluding Remarks

This paper contributes to a fast-growing literature focussing on the role of im-
ported inputs in explaining firm’s export behaviour. Unlike most of existing lit-
erature we are able to control for the participation of domestic firms to
multinational networks. Indeed, firms that become part of a MNE gain access to
a variety of sources of imported inputs, so the effect of imported inputs and of
multinationality may be confounded in previous studies. By linking foreign trans-
action level data with business register information on whether companies are in-
dependent or rather they are part of a group, controlled by a non-MNE, a
domestic MNE or a foreign MNE, we are able to provide a richer interpretation
into the role of imported inputs for firms’ export behaviour.

We rely on data from the population of Swedish manufacturing firms with
more than 5 employees over the 2001-2012 period. The results of our empirical
analysis show that, even after controlling for multinational status, imported inputs
represent a very important factor able to boost Swedish firms’ export participation
and export scope. More specifically we find that it is the actual number of im-
ported inputs and the geographical reach of imports that matters, rather than the
simple fact of being an importer. The number and geographical reach of imported
inputs is especially effective in increasing the export participation of small and
medium enterprises (SMEs). Moreover, importing more products increases the
export scope of both SMEs and large firms. When we break down import by cat-
egory, we find that the larger effect is associated with import of intermediates
and capital goods, while import of final goods usually does not affect export be-
havior significantly. The effect of multinationality is instead less clear cut. Being
part of a MNE does not increase firms’ export participation, and actually Swedish
SMEs which are acquired by a foreign MNE are less likely to enter (or more likely
to exit) the export market. Instead multinationality is still a positive factor able
to increase firms’ export scope, but only for large firms.

These findings show that since the early 2000’s and up until 2012 the access
to imported inputs has boosted the competitiveness of Swedish firms, especially
small and medium-sized firms, helping them both to enter foreign markets and
to expand their portfolio of exported products. Especially for small and medium-
sized firms the access to imported inputs (in particular intermediate inputs) has
been much more effective than the acquisition by Swedish or foreign multina-
tionals – a very frequent phenomenon in these years (see Bandick, Görg and
Karpaty, 2014) – or the establishment of their own international network. Only
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for large firms the establishment of an international network of subsidiaries (either
Swedish or foreign-owned) has substantially contributed to their export perform-
ances, but mainly in terms of increased export scope.

The result of the paper have also clear implications for policy. In particular,
they stress that allowing domestic firms an easy access to imported inputs can be
as important as supporting their exporting activities. In this perspective, for ex-
ample, a currency devaluation, while making exported goods cheaper, will also
make imports more expensive, thus undermining one of the potential sources of
export performance. At the same time, a word of caution is necessary, since the
higher reliance on foreign inputs might also have some downsides for the Swedish
economy: it is possible that companies that start to import are also likely to sub-
stitute domestic suppliers with foreign ones. From a policy point of view, it should
also be important to identify which are the firms and sectors that are most affected
by this phenomenon and suggest possible mechanisms to boost their competi-
tiveness.
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1. - Introduction

The global integration of markets and the vertical fragmentation of industries
have advanced notably since the 1990s, with powerful repercussions on the in-
ternational division of labour within firms and on firms’ behaviour and perform-
ance in both advanced and developing countries. The growth of global value
chains has been one of the key features of this process (Grossman, Rossi-Hans-
berg, 2006; Miroudot, Ragoussis, 2009; Oecd, 2012; Amador, di Mauro, 2015). 

The term “global value chain” (GVC) denotes the entire complex of operations
and transactions within and between firms through which raw materials are trans-
formed into intermediate products and then into final goods. For industrial prod-
ucts, the transformation carried out along GVCs involves many stages, ranging
from design, manufacturing and assembly to marketing and distribution; these
activities are frequently dispersed over a good number of different firms, regions
and countries, so as to exploit the comparative advantages of efficiency in each
jurisdiction (Baldwin, Venables, 2013; Costinot et al., 2013). Accordingly, the
expansion of GVCs in these years has driven a worldwide interconnection of in-
dustries and a remarkable growth in world trade, especially trade in intermediate
goods and services.1

Owing in part to the lack of good quality data at firm level, the impact of par-
ticipation in GVCs on firms’ productivity is still under-researched. It has been
investigated by relatively few papers, which in most cases have found a positive
effect of GVCs on labour productivity and total factor productivity (for example,
Veugelers et al., 2013; Baldwin, Yan, 2014; Amador, Cabral, 2015; OECD,
2015). There are in fact diverse channels through which participation in a GVC
as exporters, importers or two-way traders and/or through foreign direct invest-
ments (FDI) can bring economic benefits. Exporting implies a number of poten-
tial advantages, in that access to larger foreign markets may allow a firm to exploit
scale economies, to acquire new technologies abroad and learn by exporting, or
expose it to stimulating international competition (De Loecker, 2007). Moreover,
other benefits may accrue to firms that are active in GVCs through imports of
foreign inputs: cost saving, technology transfer, higher input quality, and possible
complementarities with domestic inputs (Agostino et al., 2016). Third, two-way
trading may have the additional advantage of exploiting sunk cost complemen-

1 The OECD (2007) calculates that in 2003 about 54% of the world’s manufactured imports
were intermediate goods; according to DE BACKER K., MIROUDOT S. (2014), over 70% of
service imports are intermediate services.
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tarity and other positive interactions between export and import activities (Kasa-
hara, Lapham, 2013). Lastly, especially for small firms and suppliers (i.e. firms
selling to other firms), relationships with large buyers and/or assemblers may be
extremely fruitful in prompting them to upgrade their technical, relational and
managerial capabilities (Humphrey, Schmitz, 2002; Gereffi et al., 2005; Agostino
et al., 2015).

1.1 The Case of Italy
Italy, the second largest European manufacturing economy after Germany (in-

dustry accounts for 15.8% of GDP in Italy and 22.5% in Germany), has a num-
ber of peculiar industrial features that are especially relevant in the GVC context.
One key characteristic is pronounced fragmentation: 82.7% of Italian manufac-
turing firms, occupying almost 25% of the total manufacturing workforce, have
fewer than 10 employees, while medium-to-large manufacturing firms with 250
or more employees are rare: 0.3% of the total, employing around 23% of the
manufacturing workforce. Division of labour among firms is far-reaching (the
well-known Marshallian industrial district model) and, before the surge of market
globalization, it was territorially bounded. Italy’s comparative advantage has con-
tinued to be mainly in the traditional industries (the “Made in Italy” sectors),
such as textiles, wearing apparel, leather products, furniture and footwear, all in-
dustries that are deeply involved in the international dispersion of production2. 

The “great recession” was particularly severe in Italy, with an 8.5% contraction
in GDP between 2008 and 2015. Consumption and investment plunged, and
only foreign demand showed a somewhat positive trend, thanks to the “happy
few” (Mayer, Ottaviano, 2007), i.e. a handful of companies (6.4% of all manu-
facturing firms) that account for 75% of exports (Mazzeo, 2016). Compared to
other firms, these exporters feature larger size, higher productivity and wages, and
more highly skilled workers. 

Other important characteristics are Italy’s lesser ability to attract foreign in-
vestment and the geographical divide. Indeed, the historical gap between the
comparatively underdeveloped South, (including the regions Abruzzo, Molise,
Campania, Basilicata, Apulia, Calabria, Sicily and Sardinia) and the more pros-
perous regions of the Centre-North is persistent (since the turn of the century
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change much when calculated taking into account trade in value added, rather than simply
observing gross export data.
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per capita income in the South has been stuck at around 56% of that in the Cen-
tre-North); it reflects the differences in labour productivity and total factor pro-
ductivity between firms located in the two regions (Giannola et al., 2016).

Because of these structural features, globalisation has been a severe shock for
Italian firms. Nevertheless, as various papers have observed (Veugelers, 2013;
Amador et al., 2015; Cappariello, Felettigh, 2015), Italy’s participation in GVCs
is now more or less on a par with that of Germany and France, as gauged both
by the share of foreign value added embodied in Italian exports and by the share
of national value added embodied in partners’ exports. 

Empirical studies at firm level in Italy (Giunta et al., 2012; Agostino et al.,
2015; Brancati et al., 2015; Formai, Vergara Caffarelli, 2015; Giovannetti et al.,
2015) have produced three interesting findings: i) beside participation, firms’ po-
sitioning along the GVC is relevant as well, as it is shown, for example, by the
fact that the great recession had more serious repercussions for suppliers3 than
for final product manufacturers, probably because of a “bullwhip effect” con-
nected to the adjustment of inventories within GVCs (Bekes et al., 2011; Al-
tomonte et al., 2012). Moreover, firms’ position in GVCs appears to explain part
of the performance gap between Italian and German firms during the recession
(Accetturo, Giunta, 2016); ii) there is considerable heterogeneity of Italian firms
involved in the GVCs; as the GVCs amplify the modes of firms’ internationali-
sation, that results in large productivity differentials; iii) Italian firms’ participa-
tion in GVCs is quite common, but participation per se does not guarantee good
performance, which depends heavily on such firm-specific characteristics as the
propensity to innovate, R&D investment, human capital, workers’ training.
Agostino et al. (2015) show that on average supplier firms are less productive
than final firms; however, as the ability of supplier firms increases, their produc-
tivity shortfall diminishes, and in fact for those that succeed in both exporting
and innovating, there is no statistically significant difference in productivity be-
tween suppliers and final firms.

1.2 Aim and Outline of the Paper
The main purpose of this paper is to update our knowledge concerning Italian

firms’ participation in GVCs. We evaluate the impact of participation in and po-
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much more severe reduction in sales. And given their small size, the majority of Italian firms
in fact operate as suppliers.
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sitioning along GVCs on labour productivity in Italian manufacturing firms in
the period following the “great recession”, i.e. from 2009 to 2014.

We begin with an empirical investigation of a sample of more than 14,000
European industrial enterprises. We then focus on Italy, the core of our analysis,
to highlight two main aspects. The first concerns the specific behaviour and per-
formance of supplier firms, which produce for outsourcers and are therefore com-
plementary to the international allocation of production within global networks
(Giunta et al., 2012). This is one of only a few papers on the role of GVCs in de-
termining labour productivity that explicitly consider this type of firm. Yet sup-
plier firms constitute the bulk of the industrial structure in a number of countries,
and Italy, as observed, is a case in point. Supplier firms are often described as suf-
fering a productivity discount (Razzolini, Vannoni, 2011), although some re-
searchers have noted the heterogeneous behaviour and performance of supplier
firms (Accetturo et al., 2011; Agostino et al., 2015). 

The second issue is the North-South divide in Italy, i.e. the performance gap
between firms that are and are not part of GVCs, located in Southern and in
Northern-Central Italy. The empirical evidence on this issue is scanty indeed.
Both Giunta et al., (2012) and SVIMEZ (2016) report the low and relatively un-
qualified GVC participation of Southern firms; Cherubini, Los (2016) find that
from 1995 to 2006 employment in GVC-participating firms increased in all re-
gions of Italy, but much less in the South than in the rest of the country. More-
over, the GVCs in which Southern firms participate appear to be relatively
slow-growing. Accetturo et al., (2016), analysing the impact of institutional qual-
ity on GVCs, document that firms located in regions with inefficient judicial sys-
tems (as is often the case in Southern Italy) are less likely to supply intermediate
goods abroad.

Our source of data is 2010 EU-EFIGE dataset, gathering survey and balance-
sheet information on industrial firms with 10 or more employees in seven Euro-
pean countries: Austria, France, Germany, Hungary, Italy, Spain and the United
Kingdom, all of them showing a considerable involvement in GVCs.4 Thanks to
new balance-sheet data on the sample firms for 2011-2014, we make a novel con-
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4 The participation index (KOOPMAN R. 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 countries’ exports (forward participation). Among our seven coun-
tries, Hungary shows the highest backward 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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tribution by analysing the post-crisis performance of the industrial firms covered
by EFIGE’s 2007-2009 survey.

The period under observation is of special interest in view of the severe shock
produced by the financial crisis of 2008, which resulted in what some observers
termed a “world trade collapse” (Baldwin, 2009). According to some recent works
(Yi, 2009; Bems et al., 2010; Alessandria et al., 2011; Altomonte et al., 2012),
GVCs played a leading role in transmitting the shocks in the wake of the crisis.
Moreover, the following years registered a slowdown in world trade growth to
about 3% a year in 2012-2015, compared with 7% in the pre-crisis decades from
1987 to 2007. It remains to be established whether this deceleration was driven
by: a) compositional effects, such as a geographical shift in economic activity,
from the advanced to the emerging economies, or possibly a shift towards less
trade-intensive activities (Al Haschimi et al., 2016; Bussier et al., 2013; Constati-
nescu et al., 2016); b) structural effects relating to the “possibility that the struc-
tural transformation associated with the increasing geographical fragmentation
of production is now nearly finished” (Ferrantino, Taglioni, 2014); c) the Chinese
transition towards a more consumption-based economy; or d) protectionist meas-
ures inducing firms to rely mainly upon regional markets for sourcing and sales.

The remainder of the article is organised as follows. Section 2 assesses the de-
gree of participation of European and Italian firms in GVCs, distinguishing
among different modes of participation according to the number and kind of in-
ternational activities undertaken. Section 3 treats our main theme, estimating the
effect of GVCs on labour productivity. After presenting the econometric model
and commenting on the general results, we conduct specific analyses on Italy,
with particular reference to the North-South gap and to supplier firms. Section
4 summarizes the conclusions and outlines some policy implications.

2. - Participation in and Position Along GVCs

This section offers a preliminary evaluation of the involvement and positioning
of Italian manufacturing firms in GVCs, in comparison with firms in other Eu-
ropean countries. We also distinguish between firms operating in the Centre-
North and the South of Italy (the so-called “Mezzogiorno”).

To take account of the variety of modes of internationalisation associated with
the operation of GVCs, we examine several possible modes of participation and
their combinations: exports only, intermediate goods imports only, both exports
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and imports (two-way trade), and international production. In particular, like
Veugelers et al. (2013), we define “single”, “dual” and “triple” modes of GVC
participation. Single participation embraces pure importers of components/ser-
vices, or pure exporters, or pure international producers (through FDI or inter-
national outsourcing). Dual mode comprises firms involved in any two of the
foregoing modes (imports and exports, or imports plus international production,
or exports and international production). Triple mode means the firms engaged
in all three modes (imports, exports and international production). Finally, “zero”
participation (the control group in our econometric analyses) encompasses firms
that engage in no international activity: neither imports nor exports nor interna-
tional production.5 We classify firms in the various categories on the basis of qual-
itative information on the status of importer, exporter and international producer,
as reported by the EFIGE survey.

2.1 The International Comparison
Table 1 shows the distribution of firms by country 6 (in the case of Italy, also

with separate rows for Centre-North and South) and mode of participation in
GVCs, distinguishing also among the different types of single, dual and triple
participation. Germany has the largest share of firms not participating in any
GVC (28.6%), followed closely by Spain. Conversely, Italy’s involvement in
GVCs is the strongest, practically on a par with France and “Others”. On the
other hand, Italian firms more frequently take part in GVCs with the least ad-
vanced participation mode (single), and in particular as pure exporters. More
generally, in all countries the dual mode is the most common; in the majority of
cases these firms are two-way traders. In this respect, Italy, France and Spain are
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5 This definition may overestimate firms’ participation in GVCs. The EFIGE dataset cannot
distinguish between exports of intermediate and final goods; likewise, we cannot establish
whether an international producer is actually participating in a GVC (as when the firm pro-
duces intermediate goods that are subsequently exported for further processing) or, instead,
has a totally self-contained foreign plant (all stages in production are performed within the
plant), and the output is sold on local markets. Fortunately, this potential bias is limited be-
cause in our dataset it might concern 21% of the total sample at most (20.41% consisting of
exporters and 0.24% of FDI-only firms, see Table 1).

6 Only France, Germany, Italy and Spain are treated individually, while Britain, Austria and
Hungary are grouped together as “Others”. This is because on the one hand the productive
structure of the UK, based on financial and knowledge-intensive business services, is quite dif-
ferent from that of France, Germany, Italy and Spain; and on the other, Hungary and Austria
are much smaller economies, so that comparisons may not be particularly significant.
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similar, while Germany has a somewhat smaller share of two-way traders (around
32%) and a higher percentage of firms that combine international production
with importing or exporting (around 2.2%). The triple mode, the most complex,
involves relatively few firms (6% in Italy, around 8% in Germany and France).

TABLE 1

MULTIPLE MODE INTERNATIONALIZATION BY COUNTRY

Zero
Single Dual Triple Total

Imp Exp Prod Exp- Imp- Exp-
Imp Prod Prod

FRANCE 21.36% 14.87% 12.24% 0.13% 41.94% 1.04% 0.20% 8.21% 100%
GERMANY 28.59% 5.96% 23.48% 0.20% 31.52% 0.48% 1.74% 8.04% 100%
ITALY 20.72% 5.10% 26.71% 0.23% 40.15% 0.10% 0.93% 6.06% 100%
CENTER-NORTH 18.64% 4.78% 26.94% 0.15% 41.83% 0.08% 0.96% 6.62% 100%
SOUTH 34.07% 7.11% 25.25% 0.74% 29.41% 0.25% 0.74% 2.45% 100%

SPAIN 27.19% 9.00% 19.77% 0.14% 39.94% 0.25% 0.35% 3.35% 100%
OTHERS 21.31% 8.64% 19.78% 0.47% 41.03% 0.87% 1.80% 6.10% 100%
TOTAL 23.78% 8.71% 20.41% 0.24% 38.93% 0.55% 1.01% 6.38% 100%

Authors' calculations on EFIGE data. SINGLE embraces pure importers of components/services, or pure exporters
or pure international producers (through FDI or international outsourcing). DUAL comprises firms involved in
any two of the foregoing modes (imports and exports, or imports plus international production, or exports and
international production). TRIPLE means the firms engaged in all three modes (imports, exports and international
production). OTHERS includes: Austria, Hungary and UK. IMP, EXP and PROD stand for importers, exporters
and international producers, respectively. Total observations for Italy: 3,020.

As noted above, a firm’s positioning along its GVC has significant impact. In-
deed, being a supplier or a final firm may have important implications in itself
and with regard to participation in and rewards from GVC. Tables 2a and 2b
distinguish between “supplier firms”, i.e. firms selling exclusively to other firms,
and “final firms” i.e., producers serving end markets. Table 2a shows that in Italy
and France the majority of firms, internationalised or not, are suppliers (65%
and 71% respectively), whereas in the other countries the incidence of suppliers
is much lower, most notably in Germany (around 40%).

What is more, supplier and final market firms appear to differ very significantly
in degree of involvement and mode of participation in GVCs. In all our sample
countries (except Germany), and most especially in Italy, suppliers are more fre-
quently confined to single national markets than final firms, and their participa-
tion modes are simpler. For example, dual and triple modes are much less
common among suppliers than final firms in Italy and Spain, however in Ger-
many no such a difference is found. In particular, this reflects the differing pres-
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ence of two-way traders between final and supplier firms. Remarkably, while in
Italy and Spain two-way traders account respectively for 38% and 36% of all sup-
pliers (against 45% and 43% for final firms), in Germany the opposite holds: the
share of suppliers consisting of two-way traders is higher. 

Even when focusing on internationalised firms (Table 2b), suppliers – in sin-
gle, dual, or triple mode – make up a substantial majority (around 63%) of GVC
participants in Italy, but only 41% in Germany. In the latter country, more than
35% of internationalised firms are final firms participating with dual or triple
modes, whereas in Italy the value is 24%. Conversely, suppliers integrated in
GVCs with single mode are 27% in Italy against less than 18% in Germany. This
is evidence that German and Italian firms perform different tasks, presumably
associated with different rewards along the chain.

TABLE 2A

MULTIPLE MODE INTERNATIONALIZATION BY FIRMS' POSITIONING IN GVC

Final Firms

Zero
Single Dual Triple Total

Imp Exp Prod Exp- Imp- Exp-
Imp Prod Prod

FRANCE 6.12% 4.14% 3.13% 0.03% 12.05% 0.20% 0.07% 2.83% 28.57%
GERMANY 18.26% 3.41% 13.49% 0.03% 18.19% 0.27% 1.06% 5.59% 60.31%
ITALY 5.73% 1.59% 8.61% 0.13% 15.79% 0.07% 0.40% 2.98% 35.30%
CENTER-NORTH 4.21% 1.23% 7.32% 0.07% 14.24% 0.03% 0.36% 2.72% 30.17%
SOUTH 1.52% 0.36% 1.29% 0.07% 1.56% 0.03% 0.03% 0.26% 5.13%

SPAIN 14.19% 4.80% 11.72% 0.07% 24.68% 0.14% 0.25% 2.12% 57.98%
OTHERS 10.48% 4.71% 10.78% 0.37% 23.56% 0.60% 1.40% 4.11% 56.01%

Supplier Firms

Zero
Single Dual Triple Total

Imp Exp Prod Exp- Imp- Exp-
Imp Prod Prod

FRANCE 15.21% 10.73% 9.12% 0.10% 29.91% 0.84% 0.13% 5.38% 71.43%
GERMANY 10.32% 2.56% 9.98% 0.17% 13.32% 0.20% 0.68% 2.45% 39.69%
ITALY 14.97% 3.51% 18.11% 0.10% 24.37% 0.03% 0.53% 3.08% 64.70%
CENTER-NORTH 11.89% 2.91% 15.99% 0.07% 21.95% 0.03% 0.46% 3.01% 56.32%
SOUTH 3.08% 0.60% 2.12% 0.03% 2.42% 0.00% 0.07% 0.07% 8.38%

SPAIN 12.99% 4.20% 8.05% 0.07% 15.25% 0.11% 0.11% 1.24% 42.02%
OTHERS 10.81% 3.94% 8.98% 0.10% 17.49% 0.27% 0.40% 2.00% 43.99%

Authors' calculations on EFIGE data. SINGLE embraces pure importers of components/services or  pure exporters
or  pure international producers (through FDI or international outsourcing). DUAL comprises firms involved in
any two of the foregoing modes (imports and exports, or imports plus international production, or exports and
international production). TRIPLE means the firms engaged in all three modes (imports, exports and international
production). OTHERS includes: Austria, Hungary and UK. IMP, EXP and PROD stand for importers, exporters
and international producers, respectively. Total observations for Italy: 3,020.
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TABLE 2B

MULTIPLE MODE INTERNATIONALIZATION BY FIRMS' POSITIONING IN GVC
(excluding ZERO)

Final Firms Supplier Firms
Single Dual Triple Total Single Dual Triple Total

Total

FRANCE 9.28% 15.65% 3.59% 28.53% 25.36% 39.26% 6.84% 71.47% 100%
GERMANY 23.71% 27.34% 7.82% 58.87% 17.80% 19.90% 3.44% 41.13% 100%
ITALY 13.03% 20.50% 3.76% 37.29% 27.39% 31.44% 3.88% 62.71% 100%
CENTER-NORTH 10.86% 18.46% 3.42% 32.73% 23.92% 28.31% 3.80% 56.03% 89%
SOUTH 2.17% 2.05% 0.33% 4.55% 3.47% 3.13% 0.08% 6.68% 11%

SPAIN 22.79% 34.43% 2.91% 60.14% 16.93% 21.24% 1.70% 39.86% 100%
OTHERS 20.14% 32.49% 5.22% 57.85% 16.54% 23.07% 2.54% 42.15% 100%

Authors' calculations on EFIGE data. SINGLE embraces pure importers of components/services or pure exporters
or pure international producers (through FDI or international outsourcing). DUAL comprises firms involved in
any two of the foregoing modes (imports and exports. or imports plus international production, or exports and
international production). TRIPLE means the firms engaged in all three modes (imports, exports and international
production). OTHERS includes: Austria, Hungary and UK. Total observations for Italy: 3,020.

2.2 Focussing on Italy
In accordance with previous literature (Bernard, Jensen, 1999; Melitz, 2003;

Helpman et al., 2004), our data show a great heterogeneity among Italian indus-
trial firms, in particular between suppliers and final firms. Table 3 (Panel A) dis-
plays some structural differences regarding labour productivity, participation in
GVC, and some other variables7 such as: SIZE, the percentage of small and
medium-sized firms (under 250 employees); AGE, the percentage of firms more
than 20 years old in 2008; GROUP and FOREGROUP, the percentage of firms
belonging to a group and a foreign group, respectively; FORECOMP, the per-
centage of firms whose main competitors are located abroad; INNO and R&D,
the percentage of firms carrying out product/process innovation or research ac-
tivities respectively, and TRAIN, the percentage of employees involved in formal
training programs. The comparison between final and suppliers highlights that
the latter are on average less productive, smaller (precisely, the share of SMEs is
higher), less integrated in business groups, more frequently closed to international
trade and less inclined to undertaking R&D, innovation and workers’ training.
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7 Two different measures of labour productivity are used, computed respectively as the ratio of
total turnover (PRODt) and value added (PRODv) over the number of employees. The same
set of variables is used in regressions of Section 3.
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Concerning participation in GVC, Italian suppliers are more frequently inte-
grated with single mode; less frequently with dual; in a very few cases with triple
mode. Table 3 Panel B indicates that the more complex the participation mode
in GVC, the more productive the firm. The hierarchy among the modes of par-
ticipation in GVC is confirmed by Graphs 1 and 2, where Kernel density for
each mode is depicted8. For both PRODt and PRODv measures of labour pro-
ductivity, the curve relative to each category is located to the right of curves rep-
resenting density of less complex participation modes. 

GRAPH 1

PRODUCTIVITY AND MULTIPLE MODE INTERNATIONALISERS: PRODt

Source: Authors' elaboration on EFIGE data.

Moreover, the productivity gap between the two categories of firms (suppliers
and final firms) varies with the mode of participation. Differences in average
labour productivity rapidly shrink when moving from non-internationalized firms
to simple and then to more complex modes9. In other words, data of Table 3
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8 The kernel density shows the probability of picking a firm with any given productivity level
randomly drawing from triple, dual, single, or zero.

9 This result is thoroughly consistent with the main findings of AGOSTINO M. et AL. (2015).
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show that the gain of joining a chain, and participating with more complex modes
of integration, is larger for suppliers than final firms.

By Italian national standards, the condition of Southern industry is even worse.
As shown in Table 1, the most striking difference lies in international opening:
more than a third of all manufacturing firms in Southern Italy are closed to any
sort of international trade. Considering only firms involved in GVCs (Table 2b),
more than half of those in the South are characterised by the single mode, much
higher than in Central-Northern Italy (39%) and the rest of Europe (35% in
France, 39% in Spain, 41% in Germany, and 37% in the other countries). For
the subset of suppliers, the numbers are worse: 37% of Southern firms are not
involved in GVCs at all (Table 2a) and 52% of those involved participate only
with the single mode (Table 2b). 

Another point of interest is the share of internationalised final firms engaged
in imports and that of pure export suppliers. From Table 2a, it can be calculated
that in Southern Italy the percentage of final importer firms over the total number
of internationalised firms is much lower than in Central-Northern Italy and in
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GRAPH 2

PRODUCTIVITY AND MULTIPLE MODE INTERNATIONALISERS: PRODv

Source: Authors' elaboration on EFIGE data.
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all the other sample countries. Conversely, pure exporter suppliers account for a
relatively very high share of all suppliers in GVC10. That is, Italy – and even more
so Southern Italy – is characterised by a relatively smaller presence of final im-
porters (pivotal firms that are usually large buyers and/or assemblers in the down-
stream stages), combined with a large presence of exporting suppliers (usually
active in upstream and midstream stages). In sum, Southern firms are the least
integrated into GVCs, and when they do participate they tend to be poorly po-
sitioned, thus preventing them from fully exploiting the opportunities of global
market penetration.11

By looking at the industry disaggregation, Table 4 offers other significant in-
sights into Italian involvement in GVCs. First, it confirms the overall high in-
dustry involvement in GVCs, with the partial exceptions of the rubber and plastic
and food and tobacco sectors (with 26.5% and 23.5%, respectively, of non-par-
ticipating firms). Second, it shows that the percentage of not internationalised
firms is much higher for suppliers than for final firms in all sectors (except food).
Third, the relatively modest GVC presence of final firms (35% on average com-
pared with 65% for suppliers) in all sectors (except for Food and Tobacco) again
spotlights a peculiar feature of Italian industry, namely the relative lack of large
players occupying more secure and profitable positions and governing the chain.
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10 Final importers are the sum of final pure importers, two-way traders, importers producing
abroad and triple mode firms (for Southern Italy 0.36% + 1.56% + 0.03% + 0.26%). Dividing
by the total number of internationalised final firms (5.13% – 1.52%), it yields a share of 61%
of importers over all internationalised final firms. This share amounts to 70% in Central-
Northern Italy, 85% in France, 73% in Spain, 65% in Germany, and 72% in the other coun-
tries. The percentage of suppliers which are pure exporter can be calculated for Southern Italy
as the ratio of suppliers only exporting (2.12%) to total internationalised suppliers (8.38% –
3.08%), which yields 40% against 36% in Central-Northern Italy, 16% in France, 28% in
Spain, 34% in Germany, and 27% in the other countries.

11 Consistent with these indications, SVIMEZ (2016) shows that Southern firms in GVCs tend
to import relatively more standardised than customised intermediate goods and export rela-
tively more to developing than to advanced countries.
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Summing up, our descriptive analysis (Tables 1-4) documents the strong in-
volvement of Italian industry in GVCs but also points out to some factors of
weakness. Italy’s participation is characterised by a very large share of supplier
firms, that often operate in the less lucrative, intermediate stages of GVCs. Also,
Italian firms, and particularly suppliers, participate in GVCs with the least ad-
vanced participation mode (single), frequently as pure exporters. Conversely, by
comparison with the main European competitors, only a few Italian firms (around
6%) display the most advanced (triple) mode.

3. - The Empirical Inquiry

Here we set out the evidence of the importance of GVC participation in de-
termining firms’ productivity. In this econometric exercise, the dependent vari-
able is labour productivity (measured either as value added or as total sales
turnover per employee) and the vector of explanatory variables includes a number
of controls and indicators of participation.

3.1 Data and Estimation Methods
We use micro-data from the EU-EFIGE Bruegel-UniCredit dataset, provided

by the Belgian non-profit international association Bruegel. The dataset contains
both survey and balance-sheet data on 14,759 firms with at least 10 employees
operating in seven European countries: Austria, France, Germany, Hungary, Italy,
Spain and the United Kingdom.12 Although many of the qualitative and quanti-
tative data from the EFIGE survey (conducted in 2010) refer to the triennium
2007-2009, almost all our explanatory variables are available for 2008 only. As a
consequence, we cannot resort to dynamic panel data methods to account for
unobserved heterogeneity between firms or possible simultaneity bias (that is,
firms might select different types of GVC involvement depending on their level
of productivity). The estimations therefore necessarily rely only on OLS method-
ology, so a strict causal interpretation of our results is precluded. On the other
hand, thanks to the availability of balance-sheet data updated to 2014, we can
observe and factor in the productivity performance of European manufacturing
firms in the aftermath of the crisis by taking as the dependent variable average
productivity in the years 2010-2014. 
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credit/dataset/
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Our estimated equation is specified as follows:

(1) PRODi = α + β1SINGLEi + β2DUALi + β3TRIPLEi + β4SUPPLi + φΧi + 
∑kγkINDk + ∑cλcCc + εi

where the dependent variable is the log of average labour productivity for 2009-
2014, computed as the ratio of either total turnover (PRODt) or value added
(PRODv) to the number of employees. On the right hand side, SINGLE, DUAL,
TRIPLE and SUPPL are our key regressors. The first three are dummies identi-
fying the non-overlapping categories of GVC involvement defined above (ZERO
being the control group). As in Section 2, our benchmark estimations classify
firms in their respective categories on the basis of qualitative information on the
status of importer, exporter and international producer as reported by the EFIGE
survey. As a robustness check, we alternatively assign firms to each of our four
participation modes according to the criterion of Veugelers et al. (2013), i.e. clas-
sifying «firms as internationally active only if their trade turnover (either turnover
from imports of intermediate goods and services for domestic production, exports
of domestic production or international production activities) is above the twenty-
fifth percentile in their sector, or if their share of international activity (import,
export or international production) over total turnover is above the twenty-fifth
percentile» (Veugelers et al., 2013, p. 110). The SUPPL (suppliers) regressor des-
ignates firms whose entire turnover (100%) stems from produced-to-order goods.
The control vector Χ contains a set of variables frequently used in the literature
and previously discussed (Section 2): SIZE, AGE, GROUP, FOREGROUP,
FORECOMP, INNO, R&D, and TRAIN. Finally, we also consider SIZE, as
additional regressors industry dummies INDk, controlling for unobserved het-
erogeneity at the industry level, and Cc are country specific effects, accounting
for country unobservable heterogeneity. Table 5 provides a description of de-
pendent and explanatory variables, together with some summary statistics, while
Table 6 reports the correlation matrix.
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Equation (1) is estimated considering first all EFIGE countries (Austria,
France, Germany, Hungary, Italy, Spain and Britain) and then Italy alone. To
deepen our analysis, we re-estimate model (1) on the whole sample by replacing
SINGLE, DUAL and TRIPLE with a simple GVC dummy that takes value 1 if
a firm is internationally active (i.e. if any among SINGLE, DUAL and TRIPLE
takes value 1). This allows us to include as an additional regressor the interaction
term GVC*SUPPL (INTE1), which makes it possible to evaluate the productivity
effect of being a GVC supplier. When the sample is restricted to Italian data,
INTE2 is the interaction term between GVC and SOUTH, the latter being a di-
chotomous variable coded 1 for firms located in Southern Italy.

3.2 Results
Table 7 reports estimates for all our sample countries. Columns 1 and 2 show

the results from estimating equation (1), alternatively computing average labour
productivity (our dependent variable) as either total turnover (PRODt) or value
added (PRODv) per employee.

A preliminary look at the control variables shows that most have the expected
sign and for the most part are statistically significant at the 1% level. Partial ex-
ceptions are SIZE and INNO, which in some cases are not significant.

Turning to our variables of interest, the coefficients of SINGLE, DUAL and
TRIPLE are always positive and highly significant. It is worth noticing that the
coefficient of TRIPLE is higher than that of DUAL, which in turn is higher than
SINGLE. A possible implication is that the beneficial effect of GVC participation
is enhanced when the firm is integrated into a GVC with a more complex mode
of internationalisation. The tests reported at the bottom of Table 7 indicate that
the increase in the magnitude of the impact is statistically significant: firms
marked by all three modes of international integration have the highest level of
labour productivity in our sample, followed by firms involved in two modes and
then by those involved in just one. Moreover, in the first two columns of Table
7, the SUPPL parameter is negative and significant, corroborating the hypothesis
of a productivity gap between suppliers and final firms.

In columns 3 and 4, we replace our three mode variables with a single GVC
dummy, coded 1if a firm is SINGLE, or DUAL, or TRIPLE mode and 0 otherwise.
The coefficient is positive and significant, and its magnitude is consistent with the
range of the SINGLE, DUAL, TRIPLE parameters reported in columns 1 and 2. 

LE 7
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TABLE 7

ESTIMATION RESULTS: ALL EFIGE COUNTRIES

DEPENDENT VARIABLE:
PRODt PRODv PRODt PRODv PRODt PRODv

1 2 3 4 5 6

SINGLE 0.243*** 0.105***
0.000 0.000

DUAL 0.383*** 0.155***
0.000 0.000

TRIPLE 0.543*** 0.196***
0.000 0.000

GVC 0.322*** 0.133*** 0.395*** 0.156***
0.000 0.000 0.000 0.000

SUPPL -0.047*** -0.022* -0.053*** -0.024** 0.044 0.008
0.002 0.057 0.000 0.039 0.149 0.751

INTE1 (GVC*SUPPL) -0.123*** -0.039
0.000 0.133

SIZE -0.065* -0.030 -0.105*** -0.041 -0.103*** -0.041
0.050 0.238 0.001 0.101 0.001 0.105

AGE 0.045*** 0.046*** 0.052*** 0.049*** 0.052*** 0.049***
0.002 0.000 0.000 0.000 0.000 0.000

GROUP 0.213*** 0.067*** 0.231*** 0.073*** 0.230*** 0.073***
0.000 0.000 0.000 0.000 0.000 0.000

FOREGROUP 0.295*** 0.195*** 0.306*** 0.199*** 0.307*** 0.200***
0.000 0.000 0.000 0.000 0.000 0.000

FORECOMP 0.012 0.051*** 0.027 0.057*** 0.027 0.057***
0.580 0.002 0.199 0.001 0.206 0.001

R&D 0.023 0.040*** 0.046*** 0.048*** 0.046*** 0.048***
0.136 0.001 0.004 0.000 0.003 0.000

INNO 0.001 0.007 0.008 0.009 0.006 0.009
0.972 0.603 0.642 0.471 0.699 0.487

TRAIN 0.073*** 0.059*** 0.077*** 0.060*** 0.077*** 0.060***
0.000 0.000 0.000 0.000 0.000 0.000

Observations 9,192 9,555 9,192 9,555 9,192 9,555
Model test 177.9 142.97 185.3 152.59 177.9 146.33

0.000 0.000 0.000 0.000 0.000 0.000
test (SINGLE, DUAL) 70.62 14.29

0.000 0.000
test (DUAL, TRIPLE) 23.84 2.81

0.000 0.094
test (SUPPL, INTE1) 13.05 3.24

0.000 0.039
test (GVC, INTE1) 170.56 48.22

0.000 0.000
Source: Authors' calculations on EGIFE data.
For the description of the variables see Table 5. In columns 1 (2), 3 (4) and 5 (6) the dependent variable is the av-
erage labour productivity, in log, computed on turnover (added value) in the years 2009-2014. Superscripts ***,
** and * denote statistical significance at the 1, 5 and 10 percent level, respectively. The p-values of the tests are
given in italics. The standard errors (not reported) are robust to heteroskedasticity and autocorrelation. Constant
and country and sector dummies (NACE 1.1) always included but not reported.
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In the last two columns of Table 7, we add the interaction term INTE1 be-
tween the dummies GVC and SUPPL. The coefficient of this variable is negative
and individually significant in column 5. Although SUPPL loses significance,
INTE1 is jointly significant with each of its constituent terms (GVC and SUPPL)
in both columns, as is shown by the F-tests (the last rows). This allows us to eval-
uate the impact of participation in GVCs for suppliers alone (summing the co-
efficients of GVC and INTE): it is positive and significant, although lower than
for final firms.

Table 8 reports the results of the regression for Italian manufacturing firms. 
In the first four columns we replicate the analysis performed for the whole

sample. The results are notably similar, confirming that in the Italian case too
firms’ involvement in GVCs is correlated with higher productivity, and that, as
the mode of internationalisation becomes more complex, the productivity gain
increases. Again, suppliers lag behind, and in most cases controls are statistically
significant.

To evaluate possible geographical peculiarities, we include the additional
dummy SOUTH, taking value 1 for firms located in Southern Italy. Its coeffi-
cient always has the expected negative sign (but is highly significant only for
PRODt specifications). In columns 5 and 6, the dummies SOUTH and GVC
are interacted in the term INTE2. Although not significant alone, INTE2 is pos-
itive and jointly significant with each of its constituent terms (SOUTH and
GVC) in both columns, as indicated by the F-tests in the last rows. This result
indicates that the productivity gap afflicting Southern firms is sharply attenuated
when the firm is part of a GVC. Moreover, the impact of GVC participation
turns out to be greater for firms in the South than for those operating in the Cen-
tre or North.

Tables 9 and 10 show that our results are robust to replication in which firms
are assigned to the various internationalisation modes by the method of Veugelers
et al., (2013). Indeed, for both the entire sample and the Italian subsample the
results are substantially identical to those of Tables 7 and 8.
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TABLE 8

ESTIMATION RESULTS: ITALY

DEPENDENT VARIABLE:
PRODt PRODv PRODt PRODv PRODt PRODv

1 2 3 4 5 6
SINGLE 0.261*** 0.090***

0.000 0.003
DUAL 0.476*** 0.168***

0.000 0.000
TRIPLE 0.707*** 0.233***

0.000 0.000
GVC 0.378*** 0.132*** 0.321*** 0.067

0.000 0.000 0.000 0.194
SOUTH -0.061** -0.004 -0.078*** -0.010 -0.143* -0.085

0.031 0.853 0.006 0.672 0.053 0.123
INTE2 (GVC*SOUTH) 0.080 0.092

0.316 0.125
SUPPL -0.197*** -0.158*** -0.217*** -0.165*** -0.219*** -0.166***

0.000 0.000 0.000 0.000 0.000 0.000
SIZE 0.008 -0.107* -0.065 -0.130** -0.067 -0.133**

0.903 0.078 0.318 0.027 0.298 0.024
AGE 0.081*** 0.064*** 0.088*** 0.067*** 0.088*** 0.066***

0.003 0.003 0.001 0.002 0.001 0.003
GROUP 0.144*** 0.023 0.174*** 0.033 0.174*** 0.033

0.001 0.568 0.000 0.412 0.000 0.411
FOREGROUP 0.189*** 0.226*** 0.215*** 0.235*** 0.216*** 0.236***

0.009 0.000 0.003 0.000 0.003 0.000
FORECOMP -0.121*** -0.023 -0.099** -0.015 -0.099** -0.015

0.009 0.552 0.034 0.699 0.034 0.702
R&D 0.035 0.068*** 0.066** 0.079*** 0.066** 0.079***

0.226 0.004 0.025 0.001 0.025 0.001
INNO 0.020 0.049* 0.027 0.051** 0.027 0.051**

0.514 0.056 0.387 0.047 0.379 0.044
TRAIN 0.080*** 0.040 0.092*** 0.044* 0.091*** 0.043*

0.009 0.107 0.003 0.075 0.003 0.084
Observations 2,810 2,769 2,810 2,769 2,810 2,769
Model test 37.66 20.06 37.63 20.71 35.83 19.92

0.000 0.000 0.000 0.000 0.000 0.000
test (SINGLE, DUAL) 49.31 10.36

0.000 0.001
test (DUAL, TRIPLE) 13.75 1.39

0.000 0.238
test (SOUTH, INTE2) 13.33 10.46

0.000 0.000
test (GVC, INTE2) 57.52 13.00

0.000 0.000

Source: Authors' calculations on EGIFE data.
For the description of the variables see Table 5. In columns 1 (2), 3 (4) and 5 (6) the dependent variable is the av-
erage labour productivity, in log, computed on turnover (added value) in the years 2009-2014. Superscripts ***,
** and * denote statistical significance at the 1, 5 and 10 percent level, respectively. The p-values of the tests are
given in italics. The standard errors (not reported) are robust to heteroskedasticity and autocorrelation. Constant
and sector dummies (NACE 1.1) always included but not reported.
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TABLE 9

ROBUSTENESS CHECK: ALL EFIGE COUNTRIES

DEPENDENT VARIABLE:
PRODt PRODv PRODt PRODv PRODt PRODv

1 2 3 4 5 6
SINGLE 0.243*** 0.083***

0.000 0.000
DUAL 0.414*** 0.140***

0.000 0.000
TRIPLE 0.473*** 0.148***

0.000 0.000
GVC 0.303*** 0.102*** 0.348*** 0.131***

0.000 0.000 0.000 0.000
SUPPL -0.056*** -0.019 -0.060*** -0.020 0.007 0.024

0.001 0.161 0.001 0.139 0.843 0.428
INTE1 (GVC*SUPPL) -0.080** -0.053

0.047 0.118
SIZE -0.045 -0.027 -0.075** -0.035 -0.074** -0.035

0.183 0.297 0.022 0.177 0.023 0.182
AGE 0.011 0.042*** 0.015 0.044*** 0.015 0.044***

0.510 0.002 0.395 0.001 0.399 0.001
GROUP 0.191*** 0.059*** 0.211*** 0.065*** 0.212*** 0.065***

0.000 0.003 0.000 0.001 0.000 0.001
FOREGROUP 0.275*** 0.179*** 0.294*** 0.183*** 0.294*** 0.184***

0.000 0.000 0.000 0.000 0.000 0.000
FORECOMP 0.021 0.062*** 0.042* 0.069*** 0.041* 0.068***

0.350 0.001 0.066 0.000 0.069 0.000
R&D -0.018 0.027* 0.000 0.033** 0.001 0.033**

0.316 0.062 0.995 0.025 0.967 0.023
INNO -0.016 0.007 -0.009 0.010 -0.010 0.010

0.366 0.604 0.615 0.481 0.602 0.485
TRAIN 0.055*** 0.056*** 0.060*** 0.057*** 0.059*** 0.057***

0.001 0.000 0.000 0.000 0.001 0.000
Observations 6,366 6,741 6,366 6,741 6,366 6,741
Model test 117.0 90.1 121.3 96.8 116.3 92.9

0.000 0.000 0.000 0.000 0.000 0.000
test (SINGLE, DUAL) 72.56 13.60

0.000 0.000
test (DUAL, TRIPLE) 1.93 0.06

0.165 0.805
test (SUPPL, INTE1) 7.28 2.18

0.001 0.113
test (GVC, INTE1) 111.16 18.60

0.000 0.000

Source: Authors’ calculations on EGIFE data.
For the description of the variables see Table 5. In columns 1 (2), 3 (4) and 5 (6) the dependent variable is the av-
erage labour productivity, in log, computed on turnover (added value) in the years 2009-2014. Superscripts ***,
** and * denote statistical significance at the 1, 5 and 10 percent level, respectively. The p-values of the tests are
given in italics. The standard errors (not reported) are robust to heteroskedasticity and autocorrelation. Constant
and country and sector dummies (NACE 1.1) always included but not reported.
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TABLE 10

ROBUSTNESS CHECK: ITALY

DEPENDENT VARIABLE:
PRODt PRODv PRODt PRODv PRODt PRODv

1 2 3 4 5 6
SINGLE 0.281*** 0.114***

0.000 0.001
DUAL 0.499*** 0.163***

0.000 0.000
TRIPLE 0.600*** 0.261***

0.000 0.000
GVC 0.360 0.134 0.280*** 0.073***

0.000 0.000 0.000 0.010
SOUTH -0.212*** -0.103** -0.229*** -0.108** -0.230*** -0.130**

0.000 0.041 0.000 0.032 0.000 0.015
INTE2 (GVC*SOUTH) 0.048 0.089

0.664 0.468
SUPPL -0.052* 0.016 -0.063** 0.012 -0.051* 0.015

0.092 0.546 0.044 0.657 0.098 0.569
SIZE 0.020 -0.099 -0.055 -0.128** 0.013 -0.110*

0.772 0.121 0.396 0.039 0.840 0.080
AGE 0.050 0.063** 0.049 0.063** 0.063** 0.068**

0.109 0.018 0.118 0.016 0.046 0.010
GROUP 0.137*** 0.006 0.169*** 0.019 0.157*** 0.017

0.005 0.894 0.001 0.693 0.001 0.714
FOREGROUP 0.148* 0.209*** 0.145* 0.207*** 0.160** 0.211***

0.053 0.002 0.056 0.002 0.035 0.001
FORECOMP -0.076* 0.023 -0.065 0.024 -0.066 0.026

0.099 0.557 0.167 0.543 0.154 0.498
R&D -0.013 0.053* 0.005 0.059** -0.001 0.059**

0.691 0.057 0.889 0.036 0.982 0.037
INNO -0.018 0.027 -0.007 0.029 -0.016 0.027

0.589 0.350 0.831 0.320 0.640 0.353
TRAIN 0.072** 0.043 0.079** 0.046 0.079** 0.047

0.032 0.135 0.019 0.106 0.020 0.101
Observations 2,035 2,007 2,035 2,007 2,035 2,007
Model test 22.9 13.1 22.3 13.4 20.2 12.7

0.000 0.000 0.000 0.000 0.000 0.000
test (SINGLE, DUAL) 36.57 2.59

0.000 0.108
test (DUAL, TRIPLE) 1.80 2.10

0.181 0.148
test (SOUTH, INTE2) 8.12 3.04

0.000 0.048
test (GVC, INTE2) 35.91 4.09

0.000 0.017

Source: Authors’ calculations on EGIFE data.
For the description of the variables see Table 5. In columns 1 (2), 3 (4) and 5 (6) the dependent variable is the av-
erage labour productivity, in log, computed on turnover (added value) in the years 2009-2014. Superscripts ***,
** and * denote statistical significance at the 1, 5 and 10 percent level, respectively. The p-values of the tests are
given in italics. The standard errors (not reported) are robust to heteroskedasticity and autocorrelation. Constant
and sector dummies (NACE 1.1) always included but not reported.
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4. - Summary and Concluding Remarks

The global fragmentation of production and the expansion of GVCs have sig-
nificantly changed both the nature of national comparative advantages (“It’s not
wine for cloth anymore”, Grossman, Rossi-Hansberg, 2006) and the competi-
tiveness of firms, which participate in the new international division of labour
with different tasks (and different rewards). The “new normal” in the organization
of production fully involves firms from developing and developed countries alike.
The phenomenon is remarkable: the interconnectedness of economies has far-
reaching consequences and carries major policy implications. Nevertheless, the
serious lack of good statistical data at firm level has precluded comprehensive em-
pirical studies. The result is that this remains an under-researched area, investi-
gated only recently and by a relatively small number of studies. 

In line with recent developments, we contribute to this strand of the literature
by investigating the impact of Italian manufacturing firms’ participation in and
positioning along GVCs on their labour productivity in the period that followed
the great recession, i.e. 2009-2014. Given the structural features of Italian indus-
try, globalisation has been a major shock for Italian firms. Nevertheless, as various
papers have observed, Italy’s participation in GVCs is currently comparable to
that of Germany and France, as gauged both by the share of foreign value added
embodied in Italian exports and by the share of national value added embodied
in partners’ exports.

We have conducted an empirical inquiry using the EU-EFIGE dataset of 2010.
Thanks to the availability of new balance-sheet data (for the years 2011-2014) for
our sample firms, we can update existing knowledge in the empirical literature by
analyzing the post-crisis performance of Italian firms involved in GVCs.

To take account of the diversity of modes associated with GVCs, we examine
various modes of firms’ participation in GVCs, corresponding to simpler or more
complex international activities: exports only, intermediate goods imports only,
exporting and importing both, and international production.

Our approach is new in two major respects that have tended to be neglected
by empirical studies. First, on the assumption that a firm’s positioning along the
GVC is a relevant factor, we distinguish supplier firms, i.e. firms that sell 100%
of their output to other firms, from firms that serve the end market. Supplier
firms, the “dark” side of the international division of labour, usually depicted as
suffering from a productivity discount (Razzolini, Vannoni, 2011), make up the
bulk of the industrial structure in a number of countries – most notably Italy. 
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Second, we focus on the micro features of the Italian North-South divide,
which emerges in the contrast between the performance of firms that are and are
not inserted in GVCs located in the South and the Centre-North. The empirical
evidence on this point is definitely scanty. Further inquiry is essential, given that
the South has a third of Italy’s population and a per capita income scarcely half
that of the Center-North.

Our findings imply three main new conclusions. First, the participation of
Italian firms in GVCs is the highest among the European countries we consider.
However, this is good news only in part, inasmuch as: i) Italian firms more fre-
quently take part with the least advanced mode (single), and in particular as pure
exporters; ii) Italy’s internationalised firms are overwhelmingly positioned as pure
suppliers, unlike Germany’s the majority of which are final firms. The low inci-
dence of final firms highlights a salient feature of Italian industry generally,
namely the lack of large key players – usually assemblers or buyers located in the
downstream portion of the GVCs – that hold more secure and lucrative positions
and govern the chain.

Second, turning to the international participation and positioning of Southern
Italian firms, matters appear still worse. A third of them are not engaged in any
kind of international activity and so depend solely upon domestic demand.
Southern firms are accordingly the least well integrated into GVCs, and where
they do participate they tend to be sub optimally positioned, preventing them
from fully exploiting the opportunities of global market penetration. This finding
is a matter of serious concern, in that GVC participation would appear to be a
new and novel parameter characterising the historical North-South divide.

Third, our econometric investigation confirms the prevalent thesis of the lit-
erature, namely that GVC participation is associated with higher productivity.
Furthermore, we find that productivity gains are ordered: the more advanced the
firm’s mode of GVC participation, the greater the productivity premium. This
result is robust to different specifications of the model and is confirmed for South-
ern firms as well. The literature’s prediction concerning GVC positioning also
stands confirmed. Suppliers do suffer from a productivity gap compared with
final market firms, but when participating in a GVC (typically, by producing for
firms that operate abroad), they obtain a productivity premium comparable to
that gained by final firms. This suggests a cumulative learning process associated
with GVC participation.

Summing up, there can be no doubt that GVCs do offer significant opportu-
nities to get a toehold in larger markets and engage in exchange with more ad-

M. AGOSTINO - A. GIUNTA - D. SCALERA - F. TRIVIERI Italian Firms in Global Value Chains: Updating ...

181

Agostino et al imp_Layout 1  15/09/17  13:01  Pagina 181



vanced firms, including the multinationals, which often coordinate the chains.
Yet the capacity to take advantage of this opportunity would appear to be limited
for Italian industry in general and practically non-existent for many Southern
manufacturers. At the two ends of the GVC spectrum, Italy has too many firms
in the simple participation mode and too few in complex modes.

As the OECD has observed (OECD, 2007), the globalisation of value chains
confronts economies with new challenges as well as opportunities and raises major
policy challenges for the OECD countries. This is particularly true of Italy, whose
external competitiveness seems to depend on the strong performance of a “happy
few” suppliers and final firms (Mayer, Ottaviano, 2007), too few to trigger pow-
erful productivity growth at aggregate level. In order to expand the extensive mar-
gins of the firms that can face the global markets, at least two complementary
sets of policies are required. For SMEs, uncertainty and information asymmetries
in export and import markets are serious obstacles, especially in relation to the
complex modes of internationalisation. Hence, public policy needs to facilitate
the flow of specific export-import information and foster the diffusion of knowl-
edge about foreign markets. This should be complemented by financial and fiscal
incentives for SMEs to cooperate – for example, through formalized networks of
firms – which would help create the critical mass required to bear the sunk costs
of penetrating foreign markets. In addition, both to facilitate SMEs’ links to
GVCs and to increase the number of major assembler and buyer firms operating
in Italy, policies to attract foreign direct investment would be fruitful in the light
of the role played by large firms and multinationals within GVCs. What is re-
quired if such measures are to have an adequate impact on the economic system
is no secret, and the want of it has long been felt: an institutional arrangement
guaranteeing sufficient resources and a medium-period timeframe; simple, certain
rules for firms; and stable institutional interlocutors. Finally, good quality micro
data are badly needed to support specific policy design and to permit the assess-
ment of policies’ effectiveness.
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1. - Introduction

Italians are merchants (Kindleberger, 1996). They produced, bought and sold
goods around the world for centuries. They did it, and they still do it in many
countries and in many sectors. But between the 1980s and the 1990s many Italian
trade economists started to be convinced that Italians were, at that time, producing,
buying and selling the wrong kind of goods and that the Italian model of trade
specialization was at best inappropriate to sustain the economic growth of the
country (see Onida, 1978; Modiano, 1982; De Nardis and Traù, 1999, on this
debate).1 The question was not a moot point considering the dynamics of Italy’s
export displayed in Graph 1, showing the long-term pattern of Italy’s world market
share together with other relevant exporters in the world market.2 From an initial
world trade share of 2.5% in 1950, Italy did rapidly increase its export participation
to international markets at the remarkable rate of more than 3% per year, reaching
a share over 4% in the early 1970s. However, after the First Oil crisis, the Italian
market share flattened out, and between 1973 and 1995 the Italian share of world
exports oscillated around a horizontal drift, at a level of 4.5%. From 1995 onwards,
Italian trade shares declined, reaching the 2.8% of the 2010s, and this new trend
renovated the worrisome concerns emerged in the debate of the 1980s.

The inverted-U shape of Italian trade shares can be taken as a reference to de-
limit the three phases that characterize also the evolution of other countries’ par-
ticipation to international trade in the last sixty years.

In the first phase, that goes from the end of World War II to the first half of
the 1970s, European countries regained international market shares to the United
States, while China’s trade dynamics was essentially null, and its export participa-
tion was mediated by Macao, Hong Kong and Taiwan. Germany’s exports grew
at a much faster pace than the ones of Italy, reaching a world trade share of 13%.

The second phase, running along the twenty years between the mid-seventies
and the mid-nineties, is a phase of relative trade stability for Italy, Germany and
the US. Their trade shares were around 4.7%, 10.3% and 11.8%, respectively.
On the other hand, China started its remarkable export grow during these years.

1 See also DE NARDIS S., TRAÙ F. (2005) and DE BENEDICTIS L. (2005) for a review of the
debate on the structure of sectoral specialization in Italy.

2 The export market share by itself gives only limited information of the performance of a coun-
try in international markets, as it does not take into account many factors, such as the use of
different forms of firms’ internationalization, changes in other countries’ market shares, relative
and marginal effects of trade resistances (ANDERSON L.E., VAN WINCOOP E., 2003). Therefore,
the trends in the picture must be interpreted with all the necessary caveat applying. 
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GRAPH 1

LONG-TERM TRENDS IN EXPORT MARKET SHARES

Source: our elaboration on IMF Directions of Trade Statistics.

The third phase marks the contraction of export shares for Italy, Germany
and the US and the large expansion of Chinese shares, which now reach 14.1%
of world exports.

The literature of the 1980s ascribed the changes in Italian market shares, to
the peculiar Italian model of trade specialization (De Benedictis, 2005), put under
stress by the integration of the European market, the sudden change in the ex-
change rate regime, and the emergence of new international competitors, espe-
cially in Asia. The literature of the 2010s emphasizes instead the crucial role of
firms’ productivity in its relation with the export status of firms (Castellani,
Serti,Tomasi, 2010), together with their capacity to adapt to the changing world
markets, and to benefit from the opportunities arising from the international
fragmentation of production (IFP) and the creation of global value chains
(GVCs). 

In this paper we offer a view on the evolution of the Italian model of trade
specialization based on the analysis of the structure of Italian comparative advan-
tages through the lenses of network analysis. To give account of role played by
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global value chains in influencing the production structure of countries, we com-
pare the information on Italian comparative advantages obtained using gross trade
values, from the UN Comtrade database, and value added trade, from the WIOD
database (Timmer et al., 2015). Our goal is not to identify one unique causal ex-
planation to the dynamics of Italian export shares, but to complement previous
discussions with an analysis of the structural dimension of Italian trade.

The rest of the paper is organized as follows: in Sect. 2 we examine Italy’s
comparative advantages over time using the traditional Balassa indicator, com-
paring what emerges with an analogous index computed using only the domestic
value added content of exports. In Sect. 3 we illustrate which additional insights
can be obtained considering the changes occurred in Italy’s position in the world
trade network (WTN), and especially in its centrality. In Sect. 4 we examine the
structure of trade in value added in two of Italy’s main sectors of comparative
advantage to understand if this can shed light on the changes occurred in Italy’s
model of specialization. Finally, Sect. 5 concludes.

2. - Evolution of Italy’s Comparative Advantages 

2.1 A Stable Model of Specialization?
We evaluate the evolution of Italian comparative advantages focusing on one

particular year for each of the three phases previously described: 1965, 1995,
2011. These specific years were selected as representative of the dynamics of Ital-
ian market shares in each phase and for comparability reasons with data in value
added, which is available only for 2011 as the last year included in the WIOD
database.

For each of these years we obtained from the UN Comtrade database the gross
values of Italian and World exports, Xi and Xw, for the 67 sectors , s = 1, 2, …,
97, of the SITC rev.2 nomenclature. Then, we calculated, for Italy, the share of
each sector on total Italian exports (domestic share), Xi

s/Xi, the share of each sector
on world sectoral exports (world share), Xi

s/Xw
s, and the Balassa (1965) index of

Revealed Comparative Advantages (RCA), (Xi
s/Xi)/(Xw

s/Xw). All variables are in-
cluded in Table 1.
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In 1965, Italy was still largely an agricultural country, 7.64% of its exports
were in Fruits and Vegetables (13.52% of world sectoral exports), produced es-
pecially in the South of the country. In the North, the prominent Road vehicles
sector (9.84% of Italian exports) and a Power generating machinery sector
(14.42%) typify the industrial development of the country. The heritage of me-
diaeval and Renaissance handicraft emerged as a distinct industrial structure in
medium-size cities of the North-East and the Center of the country, through the
spread of Marshallian districts (Becattini, 1999) characterized by small firms ex-
porting Textiles, Leather products, Clothing and Footwear, that together with
other sectors producing design-goods defines the set of consumers’ goods labeled
and characterized as “Made in Italy”.

The Italian sectoral specialization, the one that prevailed in the first twenty
years of the postwar period, can be sketched through the RCA index in 1965:
sectors with a RCA > 1 (a.k.a. Xi

s/Xi > Xw
s/Xw) are the ones which reveal a com-

parative advantage. As an example, in the case of Footwear 31.67% of world ex-
ports were made of Italian shoes, and the Italian domestic share (the numerator
of the RCA index) was a little bit more than 7 times the world sectoral share (the
denominator of the RCA index).

In 1995, the export landscape changed. Some sectors become so marginal at
world level to disappear from the SITC classification (e.g. Perfume materials) and
others acquired a new specific status in the classification (e.g. Other transport
equipment). In Italy, the agricultural sector reduces its relevance and, as an ex-
ample, the Fruit and vegetables sector reduces its share both at the domestic and
at the world level. The “Made in Italy” compartment constitutes the backbone
of the Italian model of trade specialization, together with the newly expanded
mechanical sectors (e.g. SITC codes 71-77), reaching almost a quarter of the en-
tire Italian export. The overall picture is multifaceted: some of the traditional sec-
tors grew, like Leather (from 6.63% to 17.38% of world shares) and Furniture
(from 7.09% to 18.14%); others shrunk, like Footwear (from 31.67% to
17.88%), or Clothing (from 16% to 8.93%), depending on local elements such
as the evolving characteristics of industrial districts, or global ones, such as the
booming of vertical integration, IFP and offshoring. 

In 2011, the agricultural and agri-food sectors present a new diversified con-
formation: SITC sectors 2, 4, 5, 9, 11 confirm or acquire a RCA > 1. The presence
of multinational firms favors the positive development, started in the 1990s, of a
Medicinal and pharmaceutical products sector. At the same time, the Italian model
of trade specialization confirms a very high degree of persistence (De Benedictis
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and Tamberi, 2004), having its peculiarity on the existence of an elliptical structure
with two focal points: the “Made in Italy” compartment and the Mechanical com-
partment, a structure which is more similar to the one of emerging economies that
to the one of OECD countries with a similar level of income per capita. 

This traditional analysis of Italian comparative advantages requires to be com-
plemented on two different domains: the metric used and the account of the
changes in the structure of the trade network.

2.2 Revealed Comparative Avantages in Value Added
A key feature of international trade patterns in the last decades is the develop-

ment of international production chains stretching across different countries, where
the various production phases and the creation of value added for a given final good
is taking place in different locations. As a consequence of the growing relevance of
trade in intermediate goods, directly related to the expansion of IFP and embodied
in final goods, the observation of gross export values is less indicative of the actual
comparative advantages of a country than in a context where only final goods are
traded. This occurs because of double counting (some parts of goods can cross the
border of a given country more than once) and because the domestic contribution
to export can be overstated. This phenomenon has been studied extensively in the
recent trade literature in order to understand how the shift from trade in final goods
to this “vertical trade” affected the trade patterns and specialization of countries
(Deardorff, 2001; Hummels et al., 2001; Yi, 2003; Johnson and Noguera, 2012),
and it led scholars to partially revise the traditional measures of trade flows across
countries and the related indexes of comparative advantage (Deardorff, 2005; Bal-
done et al., 2007; Stehrer, 2012; Koopman et al., 2014).

The matter is not only a measurement issue. This international reorganization
of production can allow countries to modify and improve their competitiveness.
Higher competitiveness through IFP can be reached through cost and, therefore,
price reduction (Deardorff, 2001); it can arise through technological improve-
ments or factors’ productivity enhancement (Grossman and Rossi-Hansberg,
2008; Halpern et al., 2011) and through the quality of intermediate inputs and
components from abroad incorporated in a country’s final product. Therefore,
the reorganization of production by means of IFP could have helped Italy to pre-
serve its traditional comparative advantages (see Baldone et al., 2002).

But there can be also negative effects related to the adoption of IFP. In fact, a
large gross export flow can generate a small effect on national income if the

L. DE BENEDICTIS - L. TAJOLI Comparative Advantage and Centrality in the World Network of Trade...

195

De Benedictis et al imp_Layout 1  15/09/17  10:51  Pagina 195



amount of domestic value added embodied in exports is trivial. In a context where
IFP is widespread, in order to assess the specialization model for a country, it is
not enough to consider the structure of its gross exports, but it is important also
to understand in which sectors value added, and therefore income, is generated.
A country may present a revealed comparative advantage in a sector using a meas-
ure based on gross trade, but that advantage might be originated by foreign im-
ported inputs and produce a small effect on the domestic economy. 

It is therefore useful to assess whether the structure of comparative advantages
emerging from the traditional trade measures is confirmed by an analysis under-
taken using only the domestic value added embodied in exports to measure com-
parative advantages. This can be done using recent datasets based on inter-country
input-output tables and accounting decomposition methodologies developed
originally by Koopman et al. (2014).

In a recent paper, Dell’Agostino and Nenci (2016) analyze the Italian special-
ization pattern in trade comparing the Revealed Comparative Advantage index
computed both in terms of gross exports and in terms of domestic value added
in export. As usual, the RCA index is calculated as reported in Table 1. In the
calculation using value added, only the domestic value added produced in sector
s and embodied in exports (directly and indirectly, by the same sector or in export
from other sectors) is used at the numerator, while the world value added at the
denominator excludes double-counting.3 Therefore, the index computed using
value added in exports should capture the relative strength of sectors in producing
and exporting, directly or indirectly, the value added generated in that sector.
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From Table 2, we see that the overall picture of the Italian specialization does
not change dramatically when considering only value added. On average, RCA
in value added tends to be closer to the threshold value of 1 than RCA in gross
exports. This concentration of the distribution around the threshold indicates
that in terms of production of value added, the Italian economy is less polarized
than in terms of gross exports, as it is expected for a mature economy.

The correlation between the indices in gross terms and in value added across
sectors is quite high, but it is worth noting that it declines over time: from 0.89
in 1995, the correlation between the two sets of indices drops in 2007 and it sets
to 0.77 in 2011. This confirms that as the Italian participation to GVCs increased
in recent years, it becomes more important to take into account the role of such
participation in determining the country’s comparative advantages. 

In 2011, in most sectors of comparative advantage, the index declines some-
what if considering value added only, as the international organization of pro-
duction becomes more widespread also in these sectors. The sectors with the
largest difference (in absolute terms) between the two indices are Paper and Print-
ing, Non-metallic minerals, Leather products and Fuels. In Paper and Printing,
the RCA in value added displays a comparative advantage that does not appear
in gross terms. In the other sectors, the presence of comparative advantages or
disadvantages is confirmed by both indices, but both in Leather Products and in
Non-metallic minerals (two traditional sectors of specialization for Italy) the com-
parative advantage in terms of value added is much smaller, showing that the for-
eign inputs’ content of these goods is large. This means that the role of foreign
suppliers for producers in these sectors is very important. Instead, the Italian com-
parative advantage is slightly reinforced in terms of value added in Other Man-
ufactures (including furniture) and in Chemicals, where the domestic value added
content appears crucial for the revealed comparative advantage.

Given the growing relevance of the participation to GVCs, in Section 4 we
take a closer look to the system of international linkages that Italy has in two of its
main sectors of comparative advantage to understand how they evolved over time.

3. -  Network Analysis of the Italian Position

3.1 The Role of Network Analysis
A useful way to assess the changing position of Italy in international markets

is through the visual and topological representation of its position in the network
of international trade flows. Italy, as every other country, is represented as a node
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of the network, connected through trade link to its trade partners. The position
in the network does not depend exclusively on the characteristics of the country
itself but also on the influence that the position of others exerces.

The implication of this structural view is that the relation between country i
and country j cannot be considered independently from the relation between i and
z, and between j and z.This is very important when we want to understand Italy’s
position in the world markets, as even if the country’s characteristics and special-
ization remained stable, the rest of the world changed dramatically the three phases
depicted in Graph 1, inevitably affecting Italy’s position. The application of Net-
work Analysis (NA) can, therefore, nicely complement previous empirical evidence.

The network of trade links, in which Italy is involved directly or indirectly, can
be examined in its binary version (just considering the partnership status of any
pair of countries) or its weighted version (also considering export values). In both
cases, network analysis provides several indicators to assess the importance of a
node centrality, capturing different aspects of its position with respect to the struc-
ture of connections (Newman, 2010; Borgatti, 2005). In general, even if all indices
share the same axiomatic configuration (Bloch, Jackson and Tebaldi, 2016), each
of them,being constructed using different information on node’s position, can
provide different insights on the country’s participation to international.

Centrality measures can be classified into four main groups (Jackson, 2010):
a) degree centrality, that measures how much a node is connected to others (with
strength centrality as a weighted version of degree centrality); b) closeness cen-
trality, showing how easily a node can be reached by other nodes; c) betweenness
centrality, describing how important a node is in terms of connecting other nodes;
d) the fourth group of indexes, such as the eigenvector centrality measure, which
associates node’s centrality to the node neighbors’ characteristics, directly referring
to how important, central, influential or tightly clustered a node’s neighbors are.4

We compute these measures for Italy, in 1965, 1995 and 2011, to better under-
stand the evolution of the position of the country and how this is connected to
the changes occurred in its export market share. 
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3.2 The Evolution of the Italian Position in the World Trade Network
The network of world trade is represented in Graphs 2a, 2b and 2c, displaying

the structure of exchanges among countries over time. Countries are the nodes
of the graph and trade flows are the links connecting nodes. Countries from the
same continent share the same node’s color. Following De Benedictis et al. (2014)
and Zhou, Wu and Xu (2016), in order to sparsify the trade matrix and focus on
the backbone of trade connectivity, only the two largest export flows are displayed
(the out-degree of the nodes is fixed to two) to keep the graphs readable, and the
size of the dot representing each country is proportional to the number of in-
coming trade links of the country (the in-degree of the node). 

GRAPH 2A

THE WORLD TRADE NETWORK IN 1965

Source: our elaboration on BACI-COMTRADE database.
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GRAPH 2B

THE WORLD TRADE NETWORK IN 1995

Source: our elaboration on BACI-COMTRADE database.

As mentioned, a primary use of network analysis is to identify key-players by
looking at the position they have in the system. The concept of centrality seeks
to quantify graph theoretic ideas about an individual node’s prominence within
a network by summarizing structural relations among the nodes. A node with
high degree centrality maintains numerous contacts with other network actors.
Nodes have higher centrality to the extent they can gain access to or influence
over others. A central node occupies a structural position (network location) that
serves as a source or conduit for larger volumes of exchange with other nodes. In
the visual representation of networks, central nodes are located at or near the cen-
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ter in network diagrams of topological space. In contrast, a peripheral country
maintains few or no relations and thus is located spatially at the margins of a net-
work diagram. The algorithm (e.g. Force-directed algorithm) used to draw
Graphs 2a, 2b and 2c follows this approach, and it places at the center of the
graph the most connected countries, so that centrality in the graph is related to
a central position in the world trade network in terms of overall linkages. 

GRAPH 2C

THE WORLD TRADE NETWORK IN 2011

Source: our elaboration on BACI-COMTRADE database.
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In Graph 2a we can see that the world trading system in 1965 was built around
the USA and the UK. This last country was playing a key role in connecting Eu-
rope (white nodes) and the USA to many developing countries. In the graph,
Italy is still a relatively peripheral country, but it is strongly connected to the trad-
ing center of Europe through its strong links to Germany and France. The picture
in 1995 (Graph 2b) is substantially different. The UK still plays the role of bridg-
ing different parts of the network, but it is much less central. Japan appears as a
much more relevant player, and other Asian countries are more visible, but to a
large extent, developing countries are still quite peripheral. One of the areas that
changed the most is Europe: the effects of the process of European integration
are clearly visible. Italy, together with Germany and France, forms a strong trad-
ing group at the core of Europe. Italy also plays the role of connecting this core
to some more peripheral parts of Europe and North Africa.

The process of European integration continues to be visible in Graph 2c, where
the trade ties between Italy and Germany are so strong to make the two countries
overlap in the graph, and where very strong ties appear among all the main EU
members. But in 2011 the network structure suggests a partition of the world
trading system in two: on the one hand, a very connected European bloc, strongly
tied to its geographic neighbors and to some parts of Africa. Italy is at this point
more connected and more central than the UK, still working as bridge, but much
more peripheral than it used to be in the past. The second bloc in the picture is
built around the strong trade ties between USA and China. China was hardly
visible in the network graph in 1995, while it has become much more central in
2011. Over this time period, Italy moves closer to the center of the network, but
its evolution is always very closely connected to the rest of Europe.

To better assess Italy’s position, it is useful to analyze the topological indices
related to the position of the country in the network, in order to correctly inter-
pret the visual impression gathered from Graphs 2a, 2b, 2c.
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In Table 3, we see the effects of growing globalization in the WTN: over time
the number of trade links among countries increased (from 5,293 in 1965 to
21,451 in 2011), increasing the value of density in the network (the ratio between
the number of existing links and the number of possible links) and reducing the
number of countries’ pairs with zero trade among them (from 12,932, that cor-
responds to 70% of the possible links – in square brackets –, in 1965, to 11,673
[35%] in 2011). The position of Italy is assessed looking at different position in-
dicators, which consider separately whenever possible in-coming and out-going
links (import flows and export flows, respectively), and consider the simple pres-
ence of links (binary network perspective, or the extensive geographic margin),
or their strength (the value of trade carried on each link, or the intensive margin).
Looking at the binary centrality indicators, we see that Italy’s position in the sys-
tem becomes more central over time, as the number of links that the country has
with the rest of the world grows, and they connect the country with the main
world markets, as seen also in Graph 2. But considering the centrality indicators
that take into account the strength of the links, the resulting trend is quite dif-
ferent. As the complexity of the network increases and the role of emerging coun-
tries grows since the late 1990s, the relative centrality of Italy tends to diminish.
This is in line with the decline in market shares observed in Graph 1, but addi-
tional information can be obtained considering the global Italian position in the
system. The main reason of concern for the position of Italy comes from the re-
duction of the eigenvector centrality, which computes the position of a country
in the WTN with respect to the main players of the system. The reduction of
this indicator suggests that the Italian geographic orientation of its trade flows
did not adapt to the evolution of the world trading system, as a large part of its
trade flows is connecting the country to relatively peripheral nodes. 

This is confirmed by looking at the second set of indicators, measuring the
topological distance between countries in terms of trade flows. Over time, Italy
has become more “distant” from the most relevant world markets and from the
most relevant suppliers. We see that between 1965 and 1995, the relative distance
from Germany, UK, USA and Japan decreased somewhat in terms of out-going
links, in the period of expanding Italian exports, but it was increasing in terms of
imports, as Italy’s participation to the production chains of these countries was
probably not very strong. Between 1995 and 2011, all distance indices with the
main industrialized countries increase. The only country seeing a decline in dis-
tance for the overall period is China, but even in 2011 the Asian country was still
far apart from Italy. The fact that Italy is no longer pointing mainly to the most
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relevant nodes of the system is also visible looking at the hubness index, that should
be high for a country exporting to the most important markets on the network:
for Italy this indicator goes from 0.30 to 0.17 between 1995 to 2011.The authority
index, showing how relevant a market is for the most important exporters, is more
stable in this period, but still quite low for an advanced country.

4. - Comparative Advantages and the International Organization of Production

As mentioned above, in a world where the role of GVCs has been increasing
rapidly, the involvement of a country in these international production processes
can deeply affect its comparative advantages and its location in the WTN. Not
only the extent of participation to GVCs can be relevant, but also the structure
of the existing international production links and the position of a country along
the GVC can determine its performance in international markets. In fact, for the
same level of gross exports, countries can generate very different amounts of do-
mestic value added (and therefore domestic income) according to the position
they have in the production chain, and have different power in setting prices with
respect to the final destination markets (Antràs et al., 2012; Baldwin and Lopez-
Gonzales, 2015).

For these reasons, we want to examine more in details Italy’s comparative ad-
vantages in two sectors of strong specialization considering the overall position
of the country in the trading system, both in terms of gross exports and in terms
of domestic value added content of export. The position of Italy in the global
production network in these sectors can determine if a central position in gross
trade is accompanied by a large amount of value added generated. 

The sectors considered here are leather and footwear, and machinery. We
chose these sectors as they are the two in which traditionally Italy holds the
strongest comparative advantage (see Tables 1 and 2). But these sectors are very
different in terms of technological content, and the competition in world markets
in these sectors evolved differently. 

4.1 Trade Structures in Footwear and in Machinery
Graphs 3 and 4 show the network of world trade in the two sectors analyzed,

similarly to what was done for aggregate trade in Graph 2. In a traditional, labor
intensive sector like footwear (Graph 3) we can observe the relevant role of many
emerging and developing countries already in 1995. Italy appears as the second
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most connected market in this industry, by farthe largest industrialized country
in this network, confirming the “anomaly” of its specialization. Italy is closely
linked to many European countries also in this sector, but it has a number of rel-
evant ties to many small less developed countries as a relatively central player in
both industries.

In 2011, the spectacular growth of China in footwear trade is evident, with
the country reaching even more the central position of the network, connected
in terms of gross exports to nearly every other country of the system, and out-
weighing most other countries. In this industry, Italy appears as the only country
still competing with China for the most central position.

The trade network in machinery (Graph 4) shows even deeper changes in the
trade structure. In 1995 the network is dominated by the large developed coun-
tries, with very close positions of the European group, and very close ties between
the USA and Japan. Italy is part of this core group. Fifteen years later, China
seems to have taken over the center of the network, while Japan and UK remain
relatively central, but much less relevant, and European countries are no longer
forming such a connected group. Italy’s position in the European core of the net-
work is preserved, as well as its ties with Germany. 

L. DE BENEDICTIS - L. TAJOLI Comparative Advantage and Centrality in the World Network of Trade...

207

De Benedictis et al imp_Layout 1  15/09/17  10:51  Pagina 207



GRAPH 3

TRADE NETWORK IN FOOTWEAR (HS 64), GROSS TRADE

TRADE NETWORK IN 1995 
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continued GRAPH 3

TRADE NETWORK IN FOOTWEAR (HS 64), GROSS TRADE

TRADE NETWORK IN 2011

Source: our elaboration on BACI-COMTRADE database.
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GRAPH 4

TRADE NETWORK IN MACHINERY (HS 84), GROSS TRADE
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continued GRAPH 4

TRADE NETWORK IN MACHINERY (HS 84), GROSS TRADE

Source: our elaboration on BACI-COMTRADE database.
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4.2 Global Value Chains and Structure of Exchanges of Value Added in Footwear
and Machinery

In order to understand the role of GVCs in the deep changes observed in the
examined network structures and in Italy’s relative position, it is useful to start
by considering the origin of the value added embodied in Italy’s export in the
two sectors. This can be done by computing the domestic and the foreign value
added content of gross exports. The methodology used to assess value added at
the sector level, taken from Wang et al. (2013), decomposes the final value of
Italy’s exports of a given sector s in the domestic part, originated in any domestic
sector, and in the foreign parts, including both direct and indirect foreign value
added from different countries. For Leather products and footwear, this decom-
position is presented in Table 4.

The increase of the share of foreign value added in Italian gross exports of
leather products and footwear confirms that also in this sector there has been a
reorganization of the production processes and the extent of international frag-
mentation of production has increased somewhat. Both in 1995 and 2011 Ger-
many was the main supplier of FVA for this industry, and a number of advanced,
high income countries appear as relevant suppliers still in 2011, even if with a
generally smaller share, indicating that also in a very traditional and labor-inten-
sive sector, the delocalization of production phases is not relying only on low cost
locations. At the same time, the change of position of China, whose share of value
added in Italian export in this sector increased by more than 5 times confirms
the relevance of this country in the manufacture of traditional goods even for
countries that maintain a strong RCA in this sector (see Table 2). Also the FVA
share of central and eastern countries members of the EU increased on average
by more 50% in this period. 

This shift toward foreign suppliers of inputs, especially in in emerging markets,
means that because of the lower domestic value added share, in 2011 every euro
of export in this sector was generating 3 cents less of income than in 1995. But
in the same period, the higher FVA is associated with an increase of the RCA in-
dices, and even if causality cannot be inferred from these simple observations, it
is possible that this reorganization of production has allowed Italian firms in this
sector to maintain a higher comparative advantage. 
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TABLE 4

ORIGIN OF VALUE ADDED IN ITALIAN EXPORT OF LEATHER PRODUCTS AND
FOOTWEAR – DVA AND FVA SHARE OF GROSS EXPORTS (%)

1995 2011

Domestic VA share 84.729 Domestic VA share 81.744
Total FVA share 15.271 Total FVA share 18.256
Germany 2.128 Germany 1.666
France 1.636 China 1.520
United States 1.483 United States 1.465
United Kingdom 0.904 Russia 1.194
Australia 0.604 Brazil 1.173
Netherlands 0.579 France 0.979
Belgium 0.575 United Kingdom 0.720
Russia 0.550 Spain 0.710
Spain 0.490 Netherlands 0.512
Brazil 0.424 South Korea 0.386
Japan 0.406 Australia 0.357
India 0.393 Belgium 0.330
China 0.278 Turkey 0.314
Austria 0.237 India 0.306
South Korea 0.180 Japan 0.272
Sweden 0.175 Austria 0.262
Canada 0.165 Indonesia 0.224
Indonesia 0.145 Poland 0.197
Turkey 0.144 Ireland 0.169
Ireland 0.137 Canada 0.167
Taiwan 0.128 Mexico 0.165
Poland 0.121 Sweden 0.130
Mexico 0.104 Czech Republic 0.127
Denmark 0.090 Romania 0.126
Slovenia 0.080 Taiwan 0.116
Finland 0.072 Hungary 0.107
Luxembourg 0.066 Denmark 0.069
Portugal 0.064 Portugal 0.067
Czech Republic 0.060 Slovak Republic 0.066
Hungary 0.055 Finland 0.063
Romania 0.053 Slovenia 0.053
Greece 0.042 Luxembourg 0.043
Slovak Republic 0.027 Greece 0.042
Lithuania 0.023 Bulgaria 0.035
Bulgaria 0.022 Lithuania 0.015
Malta 0.011 Malta 0.007
Latvia 0.006 Estonia 0.006
Estonia 0.004 Latvia 0.005
Cyprus 0.003 Cyprus 0.002
Rest of the world 2.603 Rest of the world 4.088

Source: our elaborations on WIOD database.
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TABLE 5

ORIGIN OF FOREIGN VALUE ADDED IN ITALIAN EXPORT OF MACHINERY –
DVA AND FVA SHARE OF GROSS EXPORTS (%)

1995 2011

Domestic VA share 81.977 Domestic VA share 79.484
Total FVA share 18.023 Total FVA share 20.516
Germany 3.783 Germany 3.198
France 2.236 China 1.535
United States 1.558 France 1.415
United Kingdom 1.198 Russia 1.316
Belgium 0.746 United States 1.220
Russia 0.687 Spain 0.950
Netherlands 0.682 United Kingdom 0.767
Spain 0.611 Netherlands 0.694
Japan 0.581 Belgium 0.494
Austria 0.436 Turkey 0.446
Sweden 0.370 Austria 0.425
Canada 0.338 Brazil 0.397
China 0.227 South Korea 0.397
Brazil 0.211 Japan 0.381
South Korea 0.163 Poland 0.344
Australia 0.162 India 0.282
Turkey 0.161 Sweden 0.270
Finland 0.141 Canada 0.252
Romania 0.122 Australia 0.217
Luxembourg 0.119 Czech Republic 0.216
Poland 0.118 Indonesia 0.169
India 0.118 Taiwan 0.154
Taiwan 0.117 Romania 0.148
Denmark 0.110 Ireland 0.131
Ireland 0.107 Hungary 0.131
Mexico 0.105 Mexico 0.129
Indonesia 0.096 Slovak Republic 0.118
Czech Republic 0.088 Finland 0.110
Slovenia 0.082 Denmark 0.097
Hungary 0.072 Slovenia 0.081
Portugal 0.063 Bulgaria 0.080
Greece 0.057 Portugal 0.069
Slovak Republic 0.051 Luxembourg 0.058
Bulgaria 0.032 Greece 0.048
Malta 0.019 Lithuania 0.009
Lithuania 0.005 Estonia 0.007
Latvia 0.003 Malta 0.006
Cyprus 0.002 Cyprus 0.006
Estonia 0.002 Latvia 0.005
Rest of the world 2.246 Rest of the world 3.745

Source: our elaborations on WIOD database.
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Also in Machinery, the share of FVA has increased moderately, and also in
this case the first partner for Italy is Germany. In this sector, the share of German
value added embodied in Italian exports is larger and more stable in time, but
here too we observe a sharp increase in the Chinese share. Similarly to what was
observed for the footwear industry, in machinery the larger participation to global
value chains, measured through the FVA content of export, is not associated with
lower comparative advantages, but quite the contrary: also in this industry the
RCA for Italy increases in the past decade. 

To better understand the Italian position in the world market in these sectors,
we can analyze not only the change in the share of domestic value added and the
shift in the shares of foreign suppliers, but also the underlying structure of pro-
duction in these industries at the world level, by considering in trade flows only
the domestic contribution to the value of the goods exported. In fact, more than
the overall change of the Italian value added content in exports (complementing
the increase in FVA observed in Tables 4 and 5), what can be relevant in terms
of market power and efficiency is the Italian position in the international pro-
duction system, its connectivity and its centrality (Baldwin and Lopez-Gonzales,
2015). An analysis of the network of trade in value added at the aggregate level
as been undertaken recently by Amador and Cabral (2016), but this technique
has not been applied yet to individual sectors.

To understand how the Italian position in two industries of comparative ad-
vantage changed in the past decade, we consider the network formed by the ex-
change of domestic value added in footwear and in machinery, respectively, built
applying again the decomposition of Wang et al. (2013) to the WIOD database.
In this case, links between countries are given by the domestic value added con-
tent of exports from country i to country k of a given sector s, regardless of the
domestic sector in country i where this value added was produced. Using this
backward perspective and including all upstream domestic inputs, DVA in bilat-
eral export of good j embodies the underlying domestic production structure and
it includes the overall contribution of domestic factors of production to the export
of industry j. Therefore, it measures the domestic factors content of exports from
a given sector. Unfortunately, in this networks our nodes are only 40, as this is
the countries’ coverage available in the WIOD database, but they cover more
than 85% of world GDP and even larger share of world trade. 

Looking at the picture of the trade network built using these links, we observe
remarkable differences from the network of gross exports.In the footwear indus-
try, again there is an important growth of China as a supplier of value added, but
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the difference between Graphs 3 and 5 is striking. In terms of value added, the
relevance of China in the network is much smaller than in the case of gross ex-
ports. Italy’s position in the network of value added trade did not almost change.
The decline in market shares and in centrality in gross export appears due to the
reorganization of production at the international level, while the position in terms
of value added centrality is much more stable. Still, the overall structure of the
value added network in footwear changed remarkably over time. While in 1995,
Italy was the clear center of the network, the 2011 structure displays two main
hubs, closely connected to each other. In fact, Italy itself contributed to the rise
of centrality of China. As shown in Table 4, the share of Chinese value added in
Italy’s footwear exports increased by more than five times in this period.

The difference between Graphs 4 and 6 is even more remarkable. In the ma-
chinery sector, in terms of value added, China still in 2011 is a quite peripheral
node, even if more connected than in 1995. It is also possible to observe that
while Germany maintained the thick links with the most relevant nodes of the
network, in 2011 there is a large increase in the link between Germany and
China.

In this sector, the center of the network of value added exchanges remains the
Germany-Italy pair, showing an increased relevance of both countries and even
closer ties betweenthe two. In spite of the small reduction in the share of exported
value added in this sector (see Tables 2 and 5), Italy is still one of the main nodes
of the system.But its position, far away from the non-European main nodes of
this network, in 2011 just like in 1995, might create some difficulties as the center
of system shifts in coming years.
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GRAPH 5

NETWORK OF EXPORTED VALUE ADDED IN FOOTWEAR (HS 64)
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5. - Concluding Remarks

The analysis of the Italian specialization and position in the world trade markets
suggests a general persistence of the model of specialization both in terms of sectors
and in terms of overall connections to countries. This does not mean that no change
is observable: in the past decades, like many other countries, Italy has become more
involved in international production networks, with a partial reorganization in its
production structure, and changing the role of some country-partners.This is visible
not only through the indicators of GVC participation measuring the share of foreign
value added in the country’s export, but even more clearly looking at the changes
in the network of flows of value added between countries, and the shift in Italy’s
position. Looking at Italy’s overall structure of international trade linkages highlights
an important element related to the diffusion of GVCs: a country’s position in
terms of exports flows is strictly connected to its import linkages, which should be
considered when assessing the international situation of a country.

Increased participation to GVCs has affected to some extent Italy’s specializa-
tion. On the one hand, the stronger involvement in international production net-
works might have allowed Italy to preserve some of its traditional comparative
advantages even in presence of dramatic changes in international markets. On the
other hand, some new sectors of specialization might arise thanks to the production
links with other countries. The role of GVC in shaping a country’s specialization
is not univocal, as observed in the literature (Taglioni and Winkler, 2016).

A consideration based on the evolution of Italy’s centrality in the world trade
network is that Italy, even if preserving many characteristics of its specialization,
is increasingly far from the main nodes of the network, both in terms of final des-
tination markets as well as for production links.The relative loss of centrality of
the European bloc in the past decade, both at the aggregate level and in the ex-
amined sectors of Italian comparative advantage, impacted negatively also on the
position of Italy. The shift of the center of the world trade network left behind a
part of Italian firms, especially the smaller ones that find difficult to reach markets
that are far away and different in terms of institutional environment. In this re-
spect, some concerns on the possibility of reversing the trend in the country’s
market share might arise, reopening the debate on the Italian model of speciali-
zation. On the other hand, complementing traditional analysis of comparative
advantages with analyses in terms of value added and considering the entire struc-
ture of the trade network reinforce the argument against neo-mercantilist trade
policies. When input and output flows are strongly interlinked proposing the
promotion of export and the substitution of imports make little sense.
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1. - Introduction

The dismal performance of the Italian economy in the last 25 years is a well-
known fact. Hassan and Ottaviano (2013) and Calligaris et al. (2016) show how
this is associated with a slowdown of “productivity” growth and an increase of
resource “misallocation” between but, most of all, within sectors.

Against this general background, the aim of this paper is to zoom in on Italian
exporters, documenting the corresponding patterns of “productivity” and “mis-
allocation” in comparison with non-exporters. Following a methodology similar
to Calligaris et al. (2016), we also want to identify the main firm characteristics
associated with those patterns.

Graph 1 depicts the evolution of real aggregate exports since the 1990s. It re-
veals an overall positive trend, with a clear shock in 2008 due to the global fi-
nancial crisis. However, looking at aggregate exports is not enough to get a sense
of Italian export performance as one needs to take into account that: i) global
trade has expanded greatly since 1990, with the share of trade over world GDP
rising from 38% to 61% at the pre-crisis peak; and ii) the trade share of high-in-
come countries such as Italy has decreased from 83% to 68%.

To account for these parallel developments, Graph 2 looks at the share of Ital-
ian exports over high-income OECD countries exports (excluding Italy). This
graph shows a less comforting trend than Graph 1. There are three broad phases:
1) during the 1990s Italian exports grew less than those of other peer countries,
with the exception of a short-lived recovery after the 1992 devaluation, with the
share of exports falling from 6.8% to 5.2%; 2) in the early 2000s the negative
trend reverted and, contrary to a common perception in Italy, this reversion co-
incided with the adoption of the Euro; 3) with the global financial crisis, Italian
exports lost competitiveness with their share stabilising at a lower level. All in all,
the post-crisis average share has been 0.5 percentage points lower than the pre-
crisis average share since the beginning of new millennium, corresponding to a
significant decline in Italian exports of roughly 40bn. This paper focuses on the
performance of Italian manufacturers in phases 2 and 3, analysing pre- vs. post-
crisis patterns since the early 2000s with an emphasis on the relation between ex-
port participation and “productivity”.

The concept of “productivity” we focus on is “Total Factor Productivity”
(henceforth, simply “TFP”), which measures how effectively given amounts of
productive factors (capital and labor) are used. Clearly the economy’s aggregate
TFP depends on its firms’ TFP. This happens along two dimensions. On the one
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hand, for given amounts of factors used by each firm, aggregate TFP grows when
individual firm TFP grows, for example thanks to the adoption of better tech-
nologies and management practices. If market imperfections prevent firms from
seizing these opportunities, the economy’s productive apparatus is exposed to ob-
solescence and senescence with adverse effects on aggregate TFP.

On the other hand, for given individual firm TFP, aggregate TFP depends on
how factors are allocated across firms. As long as market frictions “distort” the
allocation of product demand and factor supply away from high TFP firms to-
wards low TFP rivals, they lead to lower aggregate TFP than in an ideal situation
of frictionless markets. Building on the distinction between physical TFP (i.e.,
measured in terms of physical output) and revenue TFP (TFPR, i.e., measured
in terms of revenues) first introduced by Foster et al. (2008), Hsieh and Klenow
(2009) construct a model of monopolistic competition in which, although firms
can differ in their physical TFP, in the absence of frictions TFPR is is the same
for all firms. The idea behind this result is simple: with no frictions, the marginal
revenue product of inputs should be equalized across firms as factors move from
from low marginal revenue to high marginal revenue firms. Hsieh and Klenow
(2008) call deviations from a situation in which TFPR is equalized “misalloca-
tion”, and propose a simple way to measure its consequences on aggregate TFP.
This is also the definition of  “misallocation” we adopt. It implies that the dis-
persion of TFPR across firms can be used to measure the extent of misallocation.
It also implies that firms with a TFPR higher than the sectoral average are inef-
ficiently small, while those with a TFPR below the sectoral average are ineffi-
ciently large. These are the two key implications of the misallocation literature
that we use in this paper. 

With these definitions in mind, we study a sample of firms representative of
Italian manufacturers from 2001 to 2014 and find strong evidence of misalloca-
tion. Both before and after the crisis, exporters are inefficiently small whereas non-
exporters are inefficiently large but this pattern has become more pronounced after
the crisis. We interpret this feature within the framework of Hsieh and Klenow
(2009) in terms of distortions that reduce product and factor markets access more
for exporters than for non-exporters, and increasingly so after the crisis. While dis-
tortions that restrict capital market access are less severe for exporters than for non-
exporters, they are not strong enough to fully compensate the differential severity
of the other distortions. Misallocation also appears within the group of exporters,
as firms earning a larger fraction of their revenues from exports are inefficiently
smaller relative to those relying less on exports for their revenues.
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Investigating firm characteristics significantly associated with misallocation, we
find that finance, innovation and growth strategies play a significant role while
this is is not the case for ownership structure, management style and labor force
composition. In particular, we find that credit-constrained firms are inefficiently
large with respect to their efficient size both before and after the crisis. Non-ex-
porters with high involvement in product innovation, process innovation and
R&D become inefficiently small while those with low involvement in these activ-
ities become inefficiently large after the crisis. The same applies to exporters with
respect to process innovation, R&D and patents before the crisis; and only with
respect to process innovation and patents after the crisis. In terms of growth strate-
gies, among both exporters and non-exporters firms attributing their growth to
the expansion of their distribution network are inefficiently large both before and
after the crisis. The same applies before the crisis to non-exporters attributing their
growth to increasing brand recognition and expanding after-sales networks as well
as to exporters attributing their growth to lower production costs. It also applies,
after the crisis, to both exporters and non-exporters suffering from demand con-
straints, and to exporters attributing their growth to lower production costs.

Our work relates to a number of studies that have used the framework of Hsieh
and Klenow (2009) to measure the extent of misallocation in various countries,
such as Bellone and Mallen-Pisano (2013); Bollard et al. (2013); Ziebarth (2013);
Chen and Irarrazabal (2014); Crespo and Segura-Cayuela (2014); Dias et al.
(2014); Garcia-Santana et al. (2015), and Gopinath et al. (2015). Our paper is
also related to studies that have analysed more specifically the issue of the Italian
productivity slowdown since the 1990s, such as Faini and Sapir (2005); Barba-
Navaretti et al. (2010); Bugamelli et al. (2010); Bugamelli et al. (2012); Lusinyan
e Muir (2013); Michelacci and Schivardi (2013); Bandiera et al. (2014); De
Nardis (2014); Lippi and Schivardi (2014); Pellegrino and Zingales (2014); Cal-
ligaris (2015); Daveri and Parisi (2015); and Calligaris et al. (2016). The contri-
bution of this paper to the existing literature is the analysis of the patterns of
misallocation for Italian manufacturers with a specific focus on the comparison
between exporters and non-exporters, as well as on the firm-level characteristics
associated with those patterns.

Though broadly used, the idea of Hsieh and Klenow (2009) of interpreting
the observed dispersion of TFPR across firms as evidence of inefficiency has also
been critized. Asker, Collard-Wexler and De Loecker (2014) argue that, in the
presence of adjustment costs in investment, idiosyncratic TFP shocks across firms
naturally generate dispersion of the marginal revenue product of capital
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(“MRPK”). In this case, as long as adjustment costs are determined by techno-
logical factors, the dispersion of MRPK is an efficient outcome and thus the ob-
served gaps (“wedges”) in MRPK should not be taken as evidence of any
misallocation. In this respect, Hsieh and Klenow (2009) neglect the distinction
between technology-driven adjustment costs (such as the natural time needed to
build a new plant) and wasteful frictions (such the bureaucratic procedures of au-
thorisation that may delay the construction and activation of a new plant). From
a different angle, De Loecker and Goldberg (2014) and Haltiwanger (2016) argue
that a reduction in the observed wedges does not necessarily imply more market
efficiency. For example, if firms had the same TFP but different initial market
power due to demand characteristics, convergence of market power to the top
would reduce TFPR dispersion but could be hardly considered an improvement
in efficiency. While we adopt the Hsieh and Klenow (2009) interpretation for
ease of comparison with the bulk of the aforementioned literature, it should
nonetheless be remembered that the changing wedges in marginal revenue prod-
ucts and TFPR we observe in the data could be due not only to changing wasteful
frictions but also changing market power across firms, changing volatility of idio-
syncratic shocks or changing (technology-driven) adjustment costs.

The rest of the paper is organized as follows. Section 2 introduces the method-
ological approach. Section 3 presents the main features of the database. Section
4 reports our aggregate findings on productivity and misallocation. Section 5 dis-
cusses the characteristics of firms affecting misallocation. Section 6 concludes.

2. - Measuring Misallocation

We follow Hsieh and Klenow (2009; henceforth HK) in defining “misalloca-
tion” as an inefficient allocation of productive factors (labor and capital) across
firms with different TFP. Inefficiency is defined with respect to the ideal alloca-
tion of factors that would result in a world of frictionless product and factor mar-
kets where consumers are free to spend their income on the firms quoting the
lowest prices and owners of productive factors are free to supply the firms offering
the highest remunerations. In this ideal allocation the value of the marginal prod-
uct (“marginal revenue product”; henceforth MRP) of each factor is equalized
across firms so that the factor’s remuneration is the same for all firms. This is an
equilibrium as consumers have no incentive to change their spending decision,
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firms have no incentive to change their production decisions and factor owners
have no incentive to change the provision of their services. It is also a stable equi-
librium as any exogenous shock creating gaps in a factor’s MRP across firms
would trigger a reallocation of that factor from low to high MRP firms until its
remuneration is again equalized across all firms.

Shocks that can create such gaps are idiosyncratic shocks that increase the TFP
of some firms relative to others. As firms with higher MRPs after the shocks are
able to offer higher factor remunerations at the pre-shocks equilibrium allocation,
they have the opportunity to expand their operations by attracting additional fac-
tor services away from less productive firms until convergence in factors’ MRPs
restores the equalisation of factor remuneration across firms in the new post-
shocks equilibrium. In this respect, observed gaps in factors’ MRPs across firms
reveal a “distorted” factor allocation across them as factors are inefficiently used.
This inefficient allocation of resources is what HK call “misallocation” and its
extent can be measured by the width of the observed gaps (“wedges”) in factors’
MRPs between firms. It implies that, though offering higher remunerations, more
productive firms are not able to attract the factors they would need to grow and
thus remain inefficiently small. Vice versa, though offering lower remunerations,
less productive firms are inefficiently large.

Specifically, consider firm  in sector  facing facing demand with constant elas-
ticity  and technology captured by the constant-return-to-scale Cobb-Douglas
production function

(1)

where Ysi is output, Asi is TFP, Ksi is capital input and Lsi is labor input. The firm
faces two types of frictions. First, to sell a unit of output, the firm has to produce
1/(1 – τY

si) units, where τY
si is an “output distortion” creating a gap between quan-

tity produced Ysi and quantity sold (1 – τY
si )Ysi at delivered price Pi. Second, to

usefully employ a unit of capital, the firm has to hire (1 + τ K
si ) units, where τ K

si is
a “capital distortion” creating a gap between capital hired (1 + τ K

si )Ksi at rental
rate R and capital employed Ksi. Examples of output distortions include govern-
ment restrictions on size, transportation costs or public output subsidies or taxes.
Example of capital distortions include various types of credit constraints. While
there is no specific friction for labor, the output friction can be equivalently in-

Y A K Lsi si si si s
s s= ∈ ( )−α α α1 0 1, ,
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terpreted as a friction that affects access to capital and labor proportionately while
the capital friction can be equivalently interpreted as a friction that affects access
to capital disproportionately.1

Due to these distortions, the firm maximizes profit

where Lsi is labor hired and employed at wage W. Considering the production
function (1) and the constant demand elasticity σ, profit maximization with re-
spect to capital and labor requires the “before-tax” marginal revenue products of
capital

and labor

to satisfy

(2)

and

(3)
               

respectively. Expressions (2) and (3) show that, in the efficient benchmark with-
out distortions (τY

si = τ K
si = 0 ∀∈s), the marginal revenue products of the two fac-

π τ τsi si si
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si si si
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tors are equalized across firms. Hence, at the efficient allocation the within-sector
distributions of MRPKsi and MRPLsi exhibit zero dispersion around the means
MRPKs
—–— and MRPLs

—–—. Equalization fails, instead, in the presence of distortions,
with dispersion growing with their size. Intuitively, the “after-tax” marginal rev-
enue products are equalized across firms whereas the “before-tax” marginal rev-
enue products may be higher for firms that face disincentives, and lower for firms
that face incentives. The more so, the larger the distortions. The dispersion of
MRPLsi can thus be used as a measure of the output distortion while the (differ-
ential) dispersion of MRPKsi can be used as a measure of the (differential) capital
distortion.

The dispersions of marginal revenue products map into the dispersion of “rev-
enue TFP”. This is defined as revenue per unit of the (Cobb-Douglas) input com-
posite

(4)

in the same way as TFP represents output per unit of the (Cobb-Douglas) input
composite

(5)

Then, using (2) and (3) to substitute for Ysi/Ksi and Ysi/Lsi in (4), one obtains

or equivalently
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Hence, in the absence of distortions also TFPRsi is the same for all firms, and
its dispersion around the mean TFPRs

——–
can be used as a measure of the overall fric-

tions jontly due to output and capital distortions.
Under the HK assumptions, more dispersion is, in turn, associated with more

inefficient allocation and lower welfare (“misallocation”).2 At the level of an in-
dividual firm i, TFPRsi/TFPRs

——– = 1 implies that the firm is inefficiently small and
should be allocated more inputs in order to be able to increase its output and de-
crease its price until . Conversely, TFPRsi/TFPRs

——– <1  implies that the firm is inef-
ficiently large and should be allocated less inputs in order to be able to decrease
its output and increase its price until TFPRsi/TFPRs

——– = 1.

3. - Dataset Description

Our empirical analysis is based on a sample of  Italian manufacturing firms
drawn from the EU-EFIGE/Bruegel-UniCredit dataset (http://bruegel.org/publi-
cations/datasets/efige/; henceforth, simply “EFIGE dataset”). This dataset surveys
the international activities of almost 15,000 firms in seven European economies
(Austria, France, Germany, Hungary, Italy, Spain, United Kingdom). The survey
was run in 2010 covering the period 2007-2009. For each country the sample is
representative of firms above 10 employees. EFIGE researchers also combined
the survey data with balance sheet information from the Amadeus database of
Bureau van Dijk (itself covering the period 2001-2014), which is needed to com-
pute MRPK, MRPL and TFPR.3

We restrict the analysis to Italian firms. For firm i in sector s, MRPKsi, MRPLsi
and TFPRsi are determined according to the definitions in (2), (3) and (4). PsiYsi
is measured by value added to net out intermediates that are not considered in
(4). The labour coefficient (1–αs) is computed as the sectoral average of the firm-
level ratio of total cost of labour (i.e. costs of employees) to value added. The cap-
ital coefficient (αs) is the corresponding complement to one. The demand
elasticity  σ is set to 3 based on the median estimate reported by Head and Mayer
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2 As discussed in the Introduction, this is not necessarily the case when markups vary across firms
(ASKER J., COLLARD-WEXLER A., DE LOECKER J., 2014), or firms incur adjustment costs in reacting
to idiosyncratic shocks (DE LOECKER J. and GOLDBERG P., 2014; HALTIWANGER D., 2016).

3 As firms below 10 employees are not considered, the EFIGE dataset is not representative of
smaller firms. See ALTOMONTE C. and AQUILANTE T. (2012) for detailed information on the
dataset and its representativeness.
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(2014). All variables have been deflated using Eurostat deflators. We have
trimmed the  tails of the TFPR distribution, as well as firms with missing or zero
labour force (18 firms), value added (15 firms), total assets (3 firms) and cost of
employees (4 firms). After this data cleaning, we are left with the 2,945 firms.
Summary statics across firms and sectors are described in Table 1 and 2 respec-
tively. The former table distinguishes between two periods before and after the
global financial crisis, 2001-2007 and 2008-2014. The latter table groups firms
into 21 2-digit sectors according to the Nace Rev. 1.1 classification.4

4. - Export and Misallocation

Graph 3 depicts the distributions of log TFPR averaging across years before
and after the crisis. Not all density is concentrated at the mean and, given the log
transformation of TFPR, the symmetry of the distribution reveals that the share
of firms with below average TFPR is substantially larger than the share of firms
with above average TFPR. According to HK, this is clear evidence of misalloca-
tion, with some firms being too small and other too large relative to the optimal
size. Taking into account that in our data firm size tends to increase with TFPR,
the graph suggests that it is large firms that tend to be too small and small firms
that tend to be too large. While this pattern holds both before and after the crisis,
the leftward shift of the distribution after 2008 shows that the share of firms with
below average TFPR, and therefore too large, has increased after 2008.

Graph 4 looks at the same patterns distinguishing between exporters and non-
exporters. While the leftward shift is evident in both cases, it is more pronounced
for non-exporters, with the differential shift driven by a drop in the fraction of
firms with TFPR above the pre-crisis mean. This explains why in Graph 5 the
distribution of exporters clearly dominates that of non-exporters after the crisis
whereas it is very similar before the crisis.
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4 The manufacturing sectors are: “Food products and beverage”; “Textiles”; “Wearing apparel”;
“Leather and leather products”; “Wood and wood products”; “Pulp, paper and paper prod-
ucts”; “Publishing and printing”; “Printing and reproduction of recorded media”; “Coke, re-
fined petroleum products and nuclear fuel”; “Chemicals, chemical products”; “Rubber and
plastic products”; “Other non-metallic mineral products”; “Basic metals”, “Fabricated metal
products”; “Machinery and equipment n.e.c.”; “Manufacture of computer, electronic and op-
tical products”; “Manufacture of electrical equipment”; “Other manufacturing”; “Repair and
installation of machinery and equipment”; “Motor vehicles, trailers and semi-trailers”; “Other
transport equipment”; “Furniture”.
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These visual patterns are confirmed in Table 3, which reports the results of a
regression of log TFPRsi/TFPRs

——– on firm exporter status with sector and time fixed
effects. The table shows that the TFPR ratio is larger for exporters than non-ex-
porters and the exporter premium grows after the crisis. This implies that both
before and after the crisis there is a significant misallocation of resources in favor
of non-exporters (which are too large) and to the detriment of exporters (which
are too small) but this misallocation between exporters and non-exporters has be-
come more pronounced after the crisis.

To understand whether it is more output or capital distortions that underly
these findings, Tables 4 and 5 respectively report the results from regressing the
logs of the marginal revenue product ratios MRPKsi/MRPKsi

——–
and MRPLsi/MRPLsi

——–

on firm exporter status with sector and time fixed effects. As the exporter pre-
mium is negative in Table 4 and positive in Table 5, the inefficiently small size
of exporters is due to more severe output distortions for them than for non-ex-
porters, with less severe differential capital distortions only partially compensating.
Moreover, as the impact of the latter distortions has remained virtually unchanged
after the crisis, it is actually the former that are responsible for the suboptimal
size of exporters becoming even more pronounced after the crisis. As we discussed,
an equivalent interpretation is that frictions affecting the access to capital and
labor proportionately are more severe for exporters while frictions affecting access
to capital disproportionately are more severe for non-exporters, and these features
have become starker after the crisis.

Finally, it is also interesting to see whether there is any misallocation within
exporters. We check this by regressing log TFPRsi/TFPRsi

——–
on firm i’s revenue share

of exports (“export intensity”), number of products exported and an indicator of
whether the firm exports to “tough” (i.e. large and distant) destinations like China
and India, controlling once more for sector and time fixed effects. The results of
these regressions, before and after the crisis as well as overall, are reported in Table
6. None of the regressors significantly affects log TFPRsi/TFPRs

——–
before the crisis.

Differently, after the crisis the relation between log TFPRsi/TFPRs

——–
and export in-

tensity becomes significantly positive (and this relation is strong enough to en-
gender an analogous positive relation over the entire period of observation). This
reveals a higher degree of misallocation with the group of exporters after the crisis
whereby firms obtaining a larger fraction of their revenues from exports are inef-
ficiently smaller.
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5. - Markers of Misallocation

In the previous section we have investigated how exporter status affects a firm’s
relative TFPR (log TFPRsi/TFPRs

——–
) and, conditional on exporter status, how export

intensity, the number of products exported and exporting to tough destinations
further affects the firm’s relative TFPR. In this section we take a different per-
spective and investigate, instead, the relations between log log TFPRsi/TFPR

——–
and

key firms’ characteristics (“markers”), checking whether these relations are affected
by exporter status and change after the crisis.

Specifically, for each potential marker Zsit, we extend the regression of relative
TFPR on exporter status underlying Table 3 as follows:

(6)
      

where: i, s and t refer to firm, sector and year respectively; TFPRsit is the TFPR of
firm i in sector s at time t; TFPRst

——–
is average TFPR in sector s at time t; Exportersi

is a dummy variable equal to 1 if firm i is exporting in 2008 or has been exporting
before 2008, and 0 otherwise; Post08 is a dummy equal to 0 until 2007 and 1
from 2009; γt is a year dummy capturing common shocks to all firms in year t;
γs is a sector fixed effect controlling for time-invariant sector characteristics that
may influence the effect of the marker; εsit is the error term.5

In equation (6) the main variable of interest is marker Zsit. Its coefficient β3
could be zero in two different scenarios. First, it would be zero if the allocation
of resources were efficient, as TFPRsi/TFPRs

—— 
= 1 would hold for all firms. As we

have already seen, this is not the case in our data. Second, even if the allocation
of resources were not efficient, β3 would be zero if Zsit did not directly affect rel-
ative TFPR. In the end, only the second scenario is relevant, so we can conclude

log TFPR
TFPR

Exporter Exporter Psit

st
si si= + + ∗β β β0 1 2 oost

Z Exporter Z Z Postsit sit sit sit
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+

+ + ∗ + ∗ β β β 88
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+
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5 For robustness, in the regression we also enter the marker raised to the second power to allow
for possible non-linearity.

6 The export status and the markers come from the survey collected in 2008. TFPR is con-
structed from balance sheets data, available for 2001-2014. Both the export status and the
markers are therefore treated as fixed firm characteristics, measured in 2008, while TFPR varies
over time. This is likely to introduce some measurement error, possibly biasing our estimates
towards zero.
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that a non-zero estimate for β3 reveals that the marker increases misallocation.7

In particular, larger (smaller) values of the marker lead to more misallocation for
positive (negative) estimated . In other words, if the estimated β3 is positive, firms
with relatively large (small) Zsit are inefficiently small (large); vice versa, if the es-
timated β3 is negative, firms with relatively large (small) Zsit are inefficiently large
(small).

In addition to the estimated coefficient β3 of the marker (and, as before, the
estimated coefficients β1 and β2 of exporter status before and after the crisis), we
are also interested in the estimated coefficient β4, β5 and β6 of the interactions
involving the marker. Each interaction measures the differential combined effect
associated with the corresponding variables with respect to the benchmark con-
sisting of non-exporters in the pre-crisis period. Accordingly, the estimated β4
tells us how the effect of marker Zsit differs between exporters and non-exporters
before the crisis; the estimated β5 tells us how the effect of the marker differs be-
fore and after the crisis; coefficient β6 tells us how any differential effect of the
marker between exporters and non-exporters changes after the crisis.

We have studied several markers, from firm ownership structure to manage-
ment style, from labor force composition to access to credit and internal funding,
from innovation to growth factors. We have not found any significant evidence
of a relation between relative TFPR on the one side and either labor force com-
position, ownership structure or management style on the other.8 Hence, in what
follows we focus on the remaining markers.9
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7 In CALLIGARIS S. et AL. (2016) we show that a marker could still be linked to misallocation
even if β3 is zero, if it is related to the dispersion of the residuals of equation (6). We have
checked whether this is the case and found no evidence, which implies that β3 ≠ 0 is the nec-
essary and sufficient condition for a marker to induce misallocation. We omit these results for
parsimony but they are available from the authors on request.     

8 The variables we have used are: skill intensity of blue collars; share of white collars; share of
people with fixed term contract; whether the firm’s manager is a family member; whether the
firm is family owned. Note that this does not necessarily imply that these factors are not related
misallocation in general: in fact, our regressions are conditional on export status and on the
pre-post crisis interactions. The results are omitted for parsimony but are available from the
authors on request.

9 Regressions are weighted by the ratio of the population-to-sample ration of the number of
firms in a given industry and size class pair. The weights are included in the EFIGE dataset.
For their construction, the sample was split into 33 cells, by 11 NACE-CLIO industries and
4 size classes (10-19; 20-49; 50-250; more than 250 employees) on which the stratification
was carried out.
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Credit and Funding
In Table 7 we study how relative TFPR is related to being financially con-

strained and to tapping internal or external sources of funding for investments.
The variable Credit Constrained is defined as equal to  if in 2008 the firm was

willing to increase its borrowing even at a higher interest rate and applied for
more credit but was refused. The estimated coefficients in column 1 suggest that
credit constraints firms are inefficiently large and less resources should be allocated
to them. In this respect, the fact that they are denied more credit is efficiency en-
hancing. This result holds for both exporters and non-exporters and it gets
stronger for the latter after 2008. This implies that after the crisis exporters denied
credit are the ones with lower relative TFPR.

Turning to internal and external sources of finance, the variable Internal Fund-
ing and External Funding are defined as the percentage of investments in ma-
chines, equipment etc. financed through internal sources (intra-group included)
and external sources (venture capital, bank credit, leasing and factoring) respec-
tively over the period 2007-2009. The coefficients of Internal Funding and Ex-
ternal Funding (β3 in columns 2 and 3 respectively) have opposite signs (and
similar magnitudes). Both signs point at misallocation: firms with a high (low)
share of internally financed investment have high (low) relative TFPR and should
expand, while firms with a high (low) share of externally financed investment
have low (high) relative TFPR and should shrink (expand). However, despite the
statistical significance of the coefficients in columns 2 and 3, their magnitude is
very close to zero. These features do not differ between exporters and non-ex-
porters and have not changed significantly after the crisis.

Innovation
The EFIGE dataset reports a number of indicators related to firms’ innovation

activities. In Table 8, we focus on key dimensions of innovation. First, we con-
sider whether firms carried out any product (variable Product Inn.), process (vari-
able Process Inn.), market (variable Mkt Inn.) or organizational (variable Organ.
Inn.) innovation in the years 2007-2009. We then consider whether over the
same period firms have undertaken R&D activities (variable R&D). Finally, we
consider whether in the same period the firm applied for a patent, registered an
industrial design or trade mark, or claimed copyright (variable Patents).

The results in Table 8 show no significant relation between all these markers
and misallocation for the benchmark group of non-exporters in the pre-crisis pe-
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riod. The exception is patents for which the negative coefficient hints at ineffi-
ciently large (small) size for applicants (non applicants). For the group of non-
exporters misallocation materializes only after 2008. In particular, after the crisis
non-exporters with high (low) involvement in product innovation, process inno-
vation and R&D are inefficiently small (large). The same holds for exporters with
respect to process innovation, R&D and patents before the crisis; and only with
respect to process innovation and patents after the crisis. Differently, market and
organisational innovations do not appear to have any relation with relative TFPR
both before and after the crisis.

Growth Factors
Table 9 analyses the relation between misallocation and several “growth fac-

tors”. These are markers that consider whether a firm declared it suffered from
demand constraints (variable Demand Constr.), and whether it attributed its
growth to: reducing production costs (variable Prod. Costs); improving product
quality (variable Prod. Quality); broadening the range of products (variable Prod.
Range); increasing brand recognition (variable Brand); expanding the after-sales
support network (variable After-sale); or expanding the distribution network (vari-
able Distribution).10

A consistent finding across types of firms and periods is the significant negative
coefficient of the distribution variable: firms that attribute their growth to ex-
panding their distribution network are inefficiently large. This holds also: before
the crisis, for non-exporters attributing their growth to increasing their brand
recognition and expanding their after-sales network as well as for exporters at-
tributing their growth to reducing production costs; after the crisis, for both non-
exporters and exporters suffering from demand constraints costs as well as for
exporters attributing their growth to reducing production costs. Another consis-
tent finding across firm types and periods is the lack of any relation of relative
TFPR with quality and product range variables.
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10 Firms’ answers to what determine their growth might depend on the market condition in
which they operate (“exogenous factor”) and the way they decide to compete and place them-
selves on the market (“endogenous factor”). Sector fixed effects partially control for the former,
although the 2-digit level of aggregation might not fully capture that dimension. Nevertheless,
the results are informative of the relation between the way firms compete and misallocation.
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6. - Conclusion

After the decline Italian exports suffered during the 1990s relative to those of
other advanced economies, there had been a significant relative recovery at the
beginning of the new millennium. This positive development stopped abruptly
with the global financial crisis and has not regained momentum since then.

Within this broad framework, we have analysed the evolution of productivity
of Italian manufacturing firms since the early 2000s, emphasising the comparison
between exporters and non-exporters. After documenting a productivity decline
for both exporters, and especially non-exporters after the crisis, we have focused
on the evolution of the allocation of resources across firms with different pro-
ductivity and its inefficiency (“misallocation”). Our analysis of misallocation sug-
gests that both before and after the crisis exporters, were inefficiently small
whereas non-exporters were inefficiently large. This is due to distortions that re-
duce product and factor market access more for exporters than for non-exporters.
Distortions that restrict capital more than labor market access are less severe for
exporters than for non-exporters but their effects are still not strong enough to
offset those of the differential severity of overall distortions. There is evidence of
misallocation also within the group of exporters with firms earning a larger frac-
tion of their revenues from exports being inefficiently smaller with respect to
those relying less on foreign sales.

We have then investigated which firm characteristics (“markers”) are signifi-
cantly associated with misallocation comparing exporters and non-exporters pre-
and post-crisis. When it comes to access to finance, we have found evidence that
credit-constrained firms are too large with respect to their efficient size, so in this
sense it is would seem appropriate that they are not getting funded. This finding
holds for both exporters and non-exporters and it gets stronger for the latter after
the crisis. As for innovation, in the case of non-exporters misallocation material-
izes only after 2008 when firms with high involvement in product innovation,
process innovation and R&D become inefficiently small while those with low
involvement in these activities become inefficiently large. The same holds for ex-
porters with respect to process innovation, R&D and patents before the crisis,
and only with respect to process innovation and patents after the crisis. Finally,
turning to the perceived growth drivers, a consistent finding across types of firms
and periods is that firms attributing their growth to expanding their distribution
network are inefficiently large. The same holds before the crisis for non-exporters
attributing their growth to increasing their brand recognition and expanding their
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after-sales network as well as for exporters attributing their growth to reducing
production costs. It also holds after the crisis for both non-exporters and exporters
suffering from demand constraints as well as for exporters attributing their growth
to reducing production costs.

Policies that set the incentives to balance all these firm-level features of misal-
location could provide support to a recovery of Italian productivity and exports. 
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GRAPHS and TABLES

GRAPH 1

REAL EXPORTS 1990-2015
(2010 constant prices) 

Source: UN-COMTRADE.
GRAPH 2

ITALIAN EXPORTS AS A SHARE OF HIGH-INCOME OECD COUNTRIES EXPORTS
1990-2015

Source: UN-COMTRADE.
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GRAPH 3

PRODUCTIVITY DISTRIBUTION OF FIRMS, AVERAGE PRE- vs. POST-2008

Source: EFIGE dataset.

GRAPH 4

PRODUCTIVITY DISTRIBUTION OF FIRMS BY EXPORT STATUS, AVERAGE 
PRE- vs. POST-2008

Source: EFIGE dataset.
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GRAPH 5

PRODUCTIVITY DISTRIBUTION OF FIRMS BY PERIOD, 
EXPORTERS vs. NON-EXPORTERS

Source: EFIGE dataset.

TABLE 1

DESCRIPTIVE STATISTICS 

Value added Capital stock N. employees N. firms Obs.

Overall 26.25 106.05 43.79 2,945 23,825
Non-exporters 13.59 49.94 26.31 775 5,865
(% of total) 12.7% 11.6% 14.8% 26.3%
Exporters 30.39 124.37 49.49 2,170 17,960
(% of total) 87.3% 88.4% 85.2% 73.7%
2002-2007 28.044 106.995 46.424 2,855 11,691
(% of total) 0.524 0.495 0.52 0.9694
2009-2014 24.528 105.14 41.247 2,689 12134
(% of total) 0.476 0.505 0.48 0.9131

Note: Main variables expressed both in absolute values and in percentages of the total. Absolute values of value
added and Capital stock per employee are expressed in thousand of 2010 euros.
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TABLE 2

DESCRIPTIVE STATISTICS, BY SECTOR 

Value Capital N. N. firms Obs.
added stock employees

Overall 26.25 106.05 43.79 2,945 23,825
Food products and beverages 21.78 116.99 33.37 234 2,084
(% of total) 7.3% 9.6% 6.7% 7.9%
Textiles 22.15 91.19 42.71 192 1,564
(% of total) 5.5% 5.6% 6.4% 6.5%
Leather and leather products 13.051 54.876 34.351 108 756
(% of total) 0.016 0.016 0.025 3.7%
Leather and leat 13.633 55.137 30.431 113 839
(% of total) 0.018 0.018 0.024 3.8%
Wood and wood products 12.99 59.83 28.07 87 638
(% of total) 1.3% 1.5% 1.7% 3.0%
Pulp, paper and paper products 36.81 164.71 46.85 70 566
(% of total) 3.3% 3.7% 2.5% 2.4%
Printing and reproduction 
of recorded material 16.586 56.629 30.593 102 566
(% of total) 0.02 0.017 0.022 3.5%
Coke, refined petroleum products 160.881 1344.453 81.5 7 60
(% of total) 0.015 0.032 0.005 0.2%
Chemicals, chemical products 67.87 306.51 88.76 104 906
(% of total) 9.8% 11.0% 7.7% 3.5%
Rubber and plastic products 29.02 107.96 50.96 166 1,412
(% of total) 6.6% 6.0% 6.9% 5.6%
Other non-metallic mineral products 23.829 101.694 40.372 165 1,289
(% of total) 0.049 0.052 0.05 5.6%
Basic metals 75.733 319.68 98.505 74 638
(% of total) 0.077 0.081 0.06 2.5%
Fabricated metal products 17.20 58.41 30.72 603 4,852
(% of total) 13.3% 11.2% 14.3% 20.5%
Computer, electronic 
and optical products 31.70 94.84 55.94 56 439
(% of total) 2.2% 1.6% 2.4% 1.9%
Electrical equipment 28.204 100.463 48.581 142 1,139
(% of total) 0.051 0.045 0.053 4.8%
Machinery and equipment n.e.c. 29.86 106.799 49.055 371 3,106
(% of total) 0.148 0.131 0.146 12.6%
Motor vehicles, trailer 31.61 115.56 56.67 43 331
(% of total) 1.7% 1.5% 1.8% 1.5%
Other transport equipment 33.00 153.04 60.15 31 331
(% of total) 1.3% 1.5% 1.4% 1.1%

·/·
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continued TABLE 2

Value Capital N. N. firms Obs.
added stock employees

Other manufacturing 19.688 78.903 41.412 209 1,604
(% of total) 0.05 0.05 0.064 7.1%
Repair and installation of machinery 31.68 98.024 57.578 68 590
(% of total) 0.03 0.023 0.033 2.3%

Note: Main variables expressed both in absolute values and in percentages of the total. Absolute values of value
added and Capital stock per employee are expressed in thousand of 2010 euros.

TABLE 3

RELATIVE TFPR AND EXPORT STATUS

(1) (2) (3)
Whole period Pre-2008 Post-2008

Exporter 0.0294*** 0.0169* 0.0409***
(0.00917) (0.00944) (0.0115)

Observations 27,751 13,541 14,210
R-squared 0.003 0.002 0.004
Sector FE YES YES YES
Year FE YES YES YES

Note: Dependent Variable: Relative TFPR (log). ***, **, * significant values at 99, 95, 90%. Clustered (by firm)
standard errors in parenthesis.

TABLE 4

RELATIVE MRPK AND EXPORT STATUS

(1) (2) (3)
Whole period Pre-2008 Post-2008

Exporter -0.178*** -0.182*** -0.175***
(0.0225) (0.0236) (0.0253)

Observations 27,751 13,541 14,210
R-squared 0.030 0.034 0.027
Sector FE YES YES YES
Year FE YES YES YES

Note: Dependent Variable: Relative MRPK (log). ***, **, * significant values at 99, 95, 90%. Clustered (by firm)
standard errors in parenthesis.
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TABLE 5

RELATIVE MRPL AND EXPORT STATUS

(1) (2) (3)
Whole period Pre-2008 Post-2008

Exporter 0.108*** 0.0920*** 0.123***
(0.0135) (0.0133) (0.0164)

Observations 27,751 13,541 14,210
R-squared 0.018 0.016 0.020
Sector FE YES YES YES
Year FE YES YES YES

Note: Dependent Variable: Relative MRPL (log). ***, **, * significant values at 99, 95, 90%. Clustered (by firm)
standard errors in parenthesis.

TABLE 6

WITHIN EXPORTERS RELATIVE TFPR

(1) (2) (3)
Whole period Pre-2008 Post-2008

Export Intensity 0.000483** 0.000123 0.000834***
(0.000194) (0.000201) (0.000248)

Number of products 0.00106 0.00488 -0.00279
(0.00474) (0.00500) (0.00601)

Export to China/India 0.000494 -9.93e-05 0.00107*
(0.000524) (0.000496) (0.000640)

Observations 17,667 8,740 8,927
R-squared 0.008 0.006 0.013
Sector FE YES YES YES
Year FE YES YES YES

Note: Dependent Variable: Relative TFPR (log). ***, **, * significant values at 99, 95, 90%. Clustered (by firm)
standard errors in parenthesis.
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TABLE 7

MARKERS OF RELATIVE TFPR: CREDIT AND FUNDING

(1) (2) (3)
Marker Variable (Z): Credit Internal External

Constrained Funding Funding

Non-exporters, pre-2008 (β3) -0.0940*** 0.0006642*** -0.000552*** 
(0.0175) (0.000206) (0.000203) 

Non-exporters, post-2008 (β3 + β5) -0.0635* 0.0010662*** -0.000965*** 
(0.0225) (0.000254) (0.0002548) 

Exporters, pre-2008 (β3 + β4) -0.0736*** 0.0006473*** -0.0006076*** 
(0.0103) (0.0001177) (0.0001185) 

Exporters, post-2008 (β3 + β4 + β5 + β6) -0.1029*** 0.0006201*** -0.0005761*** 
(0.0131) (0.0001466) (0.000147) 

Non-exporters, pre- vs. post-2008 (β5) 0.0305 0.000402* -0.000413* 
(0.0212) (0.000233) (0.000233) 

Exporters, pre- vs. post-2008 (β5 + β6) -0.0293** -0.0000272 0.0000315 
(0.0122) (0.0001297 ) (0.0001295) 

Exporters vs. non-exporters, pre-2008 (β4) 0.0204 -.0000169 -.0000559 
(0.0203) (0.000236) (0.000233) 

Exporters vs. non-exporters, 
post-2008 (β4 + β6) -0.0394 -0.0004461 0.000389 

(0.0260) (0.000292) (0.0002929) 
Change in exporters vs. non-exporters (β6) -0.0598** -0.000429 0.000445* 

(0.0244) (0.000267) (0.000267) 

Observations 27,751 22,811 22,811 
R-squared 0.020 0.015 0.013 
Sector FE YES YES YES 
Year FE YES YES YES 

Source: EFIGE dataset.
Note: Dependent Variable: Relative TFPR (log). ***, **, * significant values at 99, 95, 90%; clustered (by firm)
standard errors in parenthesis.
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Productivity slowdown is a concern around the world,
especially after the Great recession. Italy is a special case: since
the end of the nineties productivity growth has been
unsatisfactorily low. We describe the evolution of Italian
productivity and discuss what could be the main structural
determinants of such a dismal performance. A particular
attention is devoted to the link between productivity and
competition: while the lack of competition in some service
sectors and the unfair competition generated by a diffused tax
evasion negatively affect productivity dynamics, the pressures
exerted by international competition on the manufacturing
industry have instead sustained it. 
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1. - Introduction

In the aftermath of the Great recession, the global slowdown in productivity
growth around the world has become a serious concern for policy makers. In
2015, according to the Conference Board, growth in global output per worker
slowed down further in emerging and developing countries, while in mature ones
it remained steady, although at modest, growth rates; no rebound is foreseen for
2016, as a number of headwinds persists.

According to the discussion in policy and academic fora, growth prospects are
hindered by cyclical and structural factors. In emerging and developing economies,
the cyclical factors included the recent decline in commodity prices, the large cap-
ital outflows and the resulting increase in financial market volatility. In developed
economies growth is negatively affected by slowing demand – investment in par-
ticular – persistently low levels of inflation, political and macroeconomic uncer-
tainty, growing dependence on monetary stimulus, as well as concerns on the
timing and the possible effects of central banks’ tapering activities.

As pointed out by Gordon (2012), future economic growth may slow further
owing to a number of structural issues related to the supply-side, and common
to most developed countries: demography, inequality, globalization, environment
protection, and the overhang of consumer and government debt.

In the US the share of population aged 60 or older is projected to increase by
21 percent between 2010 and 2020, and by 39 percent between 2010 and 2050
(Administration on Aging, 2014). This notable shift in the age structure of US
population – effect of historical declines in fertility and mortality – has the po-
tential to negatively impact the performance of the economy as well as the sus-
tainability of government entitlement programs, and could result in a decline in
consumption for the population as a whole. Recent estimates for the US show
that a 10 percent increase in the fraction of older population would decrease
growth in GDP per capita by 5.5 percent (Maestas et al., 2016). Moreover, de-
composing GDP per capita into its components, namely GDP per worker and
the employment-to-population ratio, Maestas et al. (2016) find that two-thirds
of the decline in GDP growth is driven by a reduction in the rate of growth of
GDP per worker, i.e. labor productivity, while only one-third is due to slowing
labor force growth. The age composition of the US population is very similar to
European countries, including Italy, where recent reforms of the pension system
aimed at increasing retirement age kept older workers in the labor force (Carta
and D’Amuri, 2016).
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Rising inequality is also a concern: largely reflecting the increased dispersion
in average wages paid across firms (Card, Heining and Kline, 2013), it is a threat
to growth. Part of the increase in inequality is due to the combined effect of tech-
nology and globalization: cheap labor from emerging countries competes not just
through outsourcing, but also through imports which combine lower wages with
growing technological capabilities.

Part of any effort to cope with global warming represents a payback for past growth,
says Gordon (2012); but innovations aimed at coping with environmental regu-
lations systematically differ from other innovations in their effect on productivity,
with a generally lower return than non-environmental innovations, with a nega-
tive effect on productivity, at least in the short-run (Lotti and Marin, 2016). Fi-
nally, household, but in particular government high deficits and debts are a
serious drag on growth, especially in some European countries.

As said, most of these headwinds, either cyclical or structural, apply to EU
countries, too. Italy is surely among them: population is aging, inequality gro-
wing1, government debt exceptionally high, investment activity still 30 per cent
below the pre-crisis level, the level of demand persistently low.

However, studying the Italian case means taking a different and richer per-
spective. First of all, the trend in productivity has been dismal even before the fi-
nancial crisis of 2007-2008, and Italy is the only country that recorded both
negative labor productivity and TFP growth over the period 1995-2014. This is
to say that Italy’s productivity growth has been unsatisfactorily low for a much
longer period than the latest recession and has been so even when compared with
the main European countries that shared with Italy the adoption of the euro and
the European fiscal rules, among many other features (Figure 1). If we rely on a
standard GDP growth decomposition framework, only population growth, en-
tirely due to immigration, and the increase in the employment rate have allowed
the Italian economy to reach a modest average increase in GDP of 0.4 percent
per year. In prospective terms, while EU15 productivity is projected to grow at
a modest 0.08 percent, Italy’s one is expected to be nihil in 2016.

It should not be surprising that a lot of economists’ analytical efforts and policy
makers’ attention have been devoted to identify the main structural weaknesses
underlying the lack of competitiveness of the Italian economy and understand
the mechanisms through which any of these weaknesses act as obstacles to growth. 
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1 This is evident also in Italy, where the interquartile range of the average daily wage more than
doubled from 1990 to 2014.
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It goes beyond the scope of this paper to critically review all the available em-
pirical evidence on the structural and institutional factors that hinder productivity
growth in Italy. Some of them are internal to the firms: small size, low propensity
to innovate, low management skills and inadequate management practices, a fi-
nancial structure too centered around banks’ credit. Others relate to the external
economic and institutional context: ineffectiveness of the general government
sector, diffused corruption, excessive and distortive regulations in some relevant
markets and sectors, limited supply of human capital, inefficiency of civil justice,
lack or low quality of material and immaterial infrastructures. Here we limit our
analysis to competition and send to other works for a more thorough discussion
of the so-called Italy’s productivity conundrum (see, among others, Brandolini
and Bugamelli, 2009; Bank of Italy, 2014; Pellegrino and Zingales, 2014; Calli-
garis, Del Gatto, Hassan, Ottaviano and Schivardi, 2016). 

On competition, we will highlight different forces at play: on one side the neg-
ative effects stemming from the lack of competition in some service sectors and
the unfair competition generated by a diffused tax evasion, on the other the positive
effects exerted by increased international competitive pressures, the so called “glob-
alization”. As to the latter the evidence on Italy will be carefully discussed after re-
viewing the rich international trade literature based on heterogeneous firms.

Before turning to the description of the data and the empirical evidence, a
word of caution is needed on the measurement of productivity. As neatly pointed
out by De Loecker and Goldberg (2014), most of the studies aimed at estimating
the impact on productivity «[…] has been loose in its use of the term productivity.
What it actually delivers is a measure of firm performance or profitability». This is
due to the fact that omitted variables often bias the estimates of total factor pro-
ductivity, confounding true technical efficiency with prices which in turn reflect
product differentiation and markups. These omitted variables have mostly to do
with output and input price heterogeneity: if not appropriately accounted for, as
it is the case in the great majority of studies, the effects on costs and markups
cannot be separately identified from those on productivity. In such cases, it is
said that the estimated effect is on revenue productivity (named TFPR) rather
than on technical efficiency (TFPQ) as desired.

Recent papers by De Loecker (2011); De Loecker and Warzynski (2012); De
Loecker, Goldberg, Khandelwal and Pavcnik (2016); Forlani et al. (2016); and
Lamorgese, Linarello and Warzynski (2016) make a step forward and use a mix
of data on prices and modeling assumptions to better control for output and
input price heterogeneity and provide an estimate of TFPQ.
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2. - Italy’s Productivity Slump: When Headwinds Meet Structural Weaknesses

Since the early 2000s, productivity in Italy exhibited lower levels with respect
to other EU countries: in 2000 hourly labor productivity in Italy was 20 percent
lower than in Germany, 25 percent less than in France. In the subsequent years
and until the financial crisis, the productivity gap widened, mostly due to a lag-
ging Italy. After a temporary interruption during the financial crisis of 2008-
2009, this divergent trend remerged: for Italy it meant going back to productivity
stagnation (Figure 1). 

However, a closer look at this aggregate dynamics uncovers very different pro-
ductivity paths between manufacturing and service industries (Figure 2). In man-
ufacturing, the positive trend of 2015 was in line with the data – repeatedly
revised upwards by National Institute of Statistics (Istat) – of the previous years.
Despite the sharp, but brief, collapse of 2008-2009, cumulative growth since
2004 stands at 15.6 per cent. On the contrary, in the private non-financial services
sector, hourly productivity has declined by 0.4 per cent on average over the last
fifteen years, mainly because of the developments in the sector of professional,
scientific, and business technical support activities.

There is a first cut of the data that, in our view, is so specific to Italy to be
very informative for the direction to be taken in subsequent analyses on the de-
terminants of such productivity underperformance.

Italy is the country with the most fragmented productive system with respect
to other EU economies. In Italy microenterprises, those with less than 10 em-
ployees, account for 95 percent of the total number of firms, for 29 percent of
the total value added. On the other tail of the distribution, large companies, with
more than 250 employees, do not reach 0.1 per cent in terms of number of firms,
against 0.5 and 0.2 in Germany and France, respectively (Figure 3). This feature
does not reflect Italy’s productive specialization in the so-called “traditional” sec-
tors, like textile, leather, shoes, and clothing, where economies of scale matter
less. A standard shift-share decomposition shows how the main contribution to
the firm size difference with respect to the other main euro area countries origi-
nates within sector, that is to say that in any sector Italian firms are on average
smaller than foreign ones (Table 1).

What is the problem with this structure? By simply looking at productivity,
both levels and dynamics, across firm size classes and countries, it is quite clear
that Italy’s peculiarity is a serious drag on aggregate productivity. On one side,
in all countries and for technological reasons the correlation between productivity
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and size is positive: in Italy the productivity level in larger firms more than doubles
that of companies with fewer than 10 employees. This implies that the predom-
inance of small and micro firms in Italy negatively affects aggregate figures for a
simple composition effects. 

But there is more. Comparing productivity levels and dynamics across coun-
tries but within size class, it emerges that Italian smaller firms are relatively less
efficient than their European counterparts: the same gap between larger and
smaller firms in Germany is only 48 per cent (Figure 4). 

By contrast Italy’s medium-sized enterprises (50-249 employees), whose pro-
ductivity was already slightly higher before the crisis, recorded greater improve-
ments between 2007 and 2013 than similarly German firms, especially in the
manufacturing sector. In particular, if we look at Italy’s medium-sized manufac-
turing firms, we see a bulk of highly productive firms competing in the interna-
tional market. The medium-sized enterprises account for as much as 32 percent
of total manufacturing exports, a markedly higher value than that of the same
size class in the other major euro area economies. More limited is, instead, the
role of Italian large firms when compared with the other countries and, in par-
ticular, with Germany, where they contribute to well above 80 percent of total
exports.

This simple correlation between firm size and productivity has been substan-
tiated by various empirical analyses. For example, a smaller firm size is associated
to worse management practices (Bugamelli, Cannari, Lotti and Magri, 2012) that
can in turn lead to a limited innovation (Pagano and Schivardi, 2003) and inter-
nationalization capacity. Interestingly, it appears that this peculiar structure of
the Italian productive system, that has been successful until the late 80s, has rap-
idly become unfit to face three big changes occurred since the end of the 90s: the
ICT revolution, the increased globalization and the adoption of the euro (Bran-
dolini and Bugamelli, 2009).

3. - The Role of International Competition

Before focusing on international competition and productivity, it is worth-
while to briefly address the more general issue of the effects that a more compet-
itive environment could have on productivity. 

The theoretical literature on the impact of competition on innovation has
reached very few solid conclusions. This is so because several factors may change
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the sign of the relationship: incentives to innovate change with the prevailing
market structure, with the nature of innovation (radical vs marginal), with the
distance between leading firms and laggards. Indeed, the influential paper by
Aghion, Bloom, Blundell, Griffith and Howitt (2005) proposes an inverted U-
shaped relationship, whereby more competition is beneficial to innovation when
the initial degree of competition is relatively low, but it becomes disruptive when
competition is too fierce to start with. From a strictly empirical perspective, it
must be said that there are indeed many studies concluding for a positive effect
of competition on innovation. 

The relationship between international competition and productivity is widely
studied in the trade literature. While earlier empirical analyses have been focusing
on country- and/or industry-level data, more recently the increasing availability
of very rich firm-level dataset has allowed to better identify the mechanisms
through which trade shocks may impact on a country, their distributional effects
and therefore the productivity and welfare gains from trade. 

In this section, we keep the debate on TFPR vs TFPQ on a side and loosely
speak of the productivity effects of trade, even when productivity is not appropri-
ately measured. This is in a sense inevitable because not only, as already said, most
of the literature is plagued by such biases but also and more importantly because,
to the best of our knowledge, no work on Italian data has taken into account the
role of demand, prices and markups when estimating total factor productivity. 

From a country perspective the intensification of trade flows can be the result
of different shocks or policies and materialize through different channels. Taking
into explicit account where the change in trade exposure comes from and how it
affects a country’s productive system is key to interpret the results and derive wel-
fare and policy implications. 

A country can experience a significant increase in its exposure to trade flows
because of a trade liberalization policy, either in the same country or in one of its
trading partners, or the entry of new big “players” in international markets, as hap-
pened over the last decades with China and other emerging and developing coun-
tries, or even because of relevant technological advancements reduce trade costs. In
the empirical literature a trade shock has been identified using either one of the
above mechanisms, being obvious that trade liberalization episodes have, at least
recently, interested only some developing and emerging economies.

A given trade shock can affect a country and its firms through three main chan-
nels. The most standard one is a competition channel. Reasonably enough, when in-
ternational trade intensifies a country’s firms end up facing stronger competitive
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pressures, both in the domestic market via increased import penetration and in the
foreign markets where they export (or intend to export) (Melitz, 2003; Bernard,
Eaton, Jensen and Kortum, 2003). Globalization and trade openness imply also an
enlargement of a firm’s (potential) market size. This demand size channel on one
side reinforces the competition effect since larger markets are reasonably assumed
to be more competitive (Mayer, Melitz and Ottaviano, 2014 and 2016), on the
other generates a scale effect that may induce firms to modify their technological
and production strategies. Finally, trade affects a firm not only through its output
markets but also modifying the structure of its intermediate inputs’ markets: typi-
cally, thanks to international trade a firm may gain access to cheaper and/or higher
quality inputs (Amiti and Konings, 2007; Halpern, Koren and Szeidl, 2015).

Last but not least, given the specific nature of the trade shock, a country’s pro-
ductivity and profitability may change because the shock may induce a reaction at
the firm-level or trigger a reallocation of market share across firms with different
level of efficiency. The empirical literature is quite rich with respect to the within
firm effects, while fewer have dealt with the reallocation effects of international trade. 

That trade may have a positive effect on a country’s productivity through re-
allocation is central to the seminal theoretical paper by Melitz (2003) and the
many others that followed. It can also be indirectly inferred from the growing
literature on misallocation and allocative efficiency (see, among others, Hsieh
and Klenow, 2009; Asker, Collard-Wexler and De Loecker, 2014; Bartelsman,
Haltiwanger and Scarpetta, 2013): among the set of relevant frictions generating
distortions and negatively affecting the efficiency of resource allocation, trade
frictions can be easily hosted.

At the empirical level, Pavcnik (2002) provides evidence in favor of a clear
connection between Chile’s trade reform and reallocation of market shares across
firms with different productivity levels. Trefler (2004) shows that after the
Canada-US Free Trade Agreement the contraction of low-productivity firms sus-
tained productivity growth in industries where tariff cuts were deepest.

Various studies offer indirect evidence that trade shocks can trigger produc-
tivity-enhancing reallocation effects by forcing a downsizing of the least produc-
tive firms, a stronger reduction in their output prices and profit margins, an
increase in their probability to exit the market. All this gives a start to a redistri-
bution of market shares that leads to sectorial and aggregate productivity im-
provements (Bernard, Eaton, Jensen and Kortum, 2003; Melitz and Ottaviano,
2008). On the basis of U.S. plant-level data, Bernard, Jensen, and Schott (2006a)
find that the sectorial exposure to imports from low wage countries is negatively
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correlated with employment growth and positively correlated with the probability
of plant death.2 Analogous results on employment and firm survival emerge from
studies focused on European countries (Coucke and Sleuwagen, 2008; Bloom,
Draca, and Van Reenen, 2016; Mion and Zhu, 2013). 

Turning to within-firm effects of international trade, the literature can be or-
ganized according to the margins that define a firm’s reaction to increased com-
petitive pressures. 

Early works have studied the relationship between exports and productivity with
the aim of disentangling the selection effect, embedded in the idea that only more
productive firms find it convenient to pay the fixed cost of exporting3, from a firm’s
incentive to achieve efficiency gains in order to keep up with greater competitive
pressures in foreign markets. The latter is known as the “learning-by-exporting”
hypothesis (Clerides, Lach and Tybout, 1998; Bernard and Wagner, 1997). 

Against vast evidence in favor of the selection effect, some studies find the
productivity increases may follow exporting activity. De Loecker (2007) uses data
on newly exporting firms in Slovenia and finds that these firms become more
productive after entry and that their productivity gap with respect to domestic
firms increases over time. On Community Innovation Survey data, Crespi,
Criscuolo, and Haskel (2008) show that exporters, who claim to learn from for-
eign buyers, have also recorded higher productivity growth compared to domestic
firms. Using the Canada-US Free Trade Agreement as identification strategy,
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2 According to KHANDELWAL A. (2010), the effect on employment and output is larger in in-
dustries where the scope for product quality differentiation is smaller. Using data on US local
labor markets, AUTOR D.H., DORN D. and HANSON G.H. (2013) unveil a broader set of labor
market effects stemming from imports from China: lower employment, higher unemployment,
lower labor force participation, and reduced wages.    

3 According to the self-selection idea, the difficulty of exporting is ascribed to the presence of
fixed costs specific to export activity, such as product transport, distribution and marketing
costs or the costs of hiring qualified personnel to manage relations with international customers.
The hypothesis of fixed export costs, which was first put forward by BALDWIN R.E. (1988 and
1989); BALDWIN R.E. and KRUGMAN P.R. (1989); DIXIT A. (1989) and KRUGMAN P.R. (1989)
and underlies theoretical models with heterogeneous firms à la Melitz, implicitly presupposes
a barrier to entry in foreign markets that the less productive firms are unable to overcome.
Starting with the work of ROBERTS M.J. and TYBOUT G.R. (1997), numerous empirical studies
have corroborated this hypothesis: BERNARD A.B. and WAGNER J. (1997) for Germany;
BERNARD A.B. and JENSEN J.B. (2004) for the United States; CAMPA J.M. (2004) for Spain;
PODDAR T. (2004) for India, and GIRMA S., GREENAWAY D. and KNELLER R. (2004) for the
United Kingdom. For Italy, the presence of fixed export costs has been demonstrated by
CASTELLANI D. (2002) and by BUGAMELLI M. and INFANTE L. (2003).
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Lileeva and Trefler (2010) find that labor productivity of Canadian firms in-
creases as a consequence to US tariff cut and that this effect is stronger among
ex-ante smaller and less productive firms. Reviewing 45 studies on 33 countries
published between 1995 and 2006, Wagner (2007) concludes that exporting
firms are definitely more productive than average owing to a self-selection effect,
whereas entering foreign markets does not necessarily lead to an increase in effi-
ciency at firm level. These results have been confirmed by an international com-
parative research project launched by (ISGEP, 2008)4.

The productivity gains may be difficult to identify also because it likely takes
time for them to be observable to the econometrician (leaving aside the estimation
problems we referred to earlier). Thus, the literature has developed in the direc-
tion of searching for trade effects on observable factors related to a firm’s product
mix, inputs, technology, and organization. Even though in different ways and
with different relevance and timing, these are all adjustment margins that at the
end should affect firm productivity. 

The main argument goes through strengthened innovation efforts and out-
comes. Focusing on increased import penetration after China’s accession to the
World Trade Organization in 12 European countries, Bloom, Draca and Van
Reenen (2016) find that firms more exposed to such imports increased their
R&D expenditure, patenting and adoption of information technology. Autor,
Dorn, Hanson, Pisano and Shu (2016) find the opposite effect of Chinese import
penetration on US manufacturing firms’ patents.

A similar effect is found on the export side where the trade shock brings about
an enlargement of market size. Bustos (2011) shows that Argentinean firms respond
to the Mercosur Free Trade Agreement by increasing both their export market par-
ticipation and their technology spending. She also finds that the impact of the ex-
ogenous reduction in tariffs on technological adoption is heterogeneous across firms,
and stronger among those in the middle-upper tail of the size distribution.

Productivity and innovation improvements are often due to and call for
changes in the workforce in the direction of raising the demand for skills. Mion
and Zhou (2013) analyze the impact of increased imports from different origin
on Belgian manufacturing firms. Among other things, they find that imports
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4 The project sought to study the relationship between exports and productivity by reducing
methodological and statistical differences. Some 40 researchers took part, conducting analyses
of firm-level data from 14 countries (Austria, Belgium, Chile, China, Colombia, Denmark,
France, Germany, Ireland, Italy, Slovenia, Spain, Sweden and the United Kingdom). Davide
Castellani, Francesco Serti and Chiara Tomasi joined the project for Italy.
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from China induced a significant skill upgrading in low-tech industries, account-
ing for almost half of the total increase in the share of highly educated workers. 

Related to innovation is product quality upgrading. Martin and Mejean
(2014) estimate a significant increase in the mean quality of French aggregate ex-
ports in the markets where import penetration by low wage countries has in-
creased relatively more. Amiti and Khandelwal (2013) find that countries with
tougher competition in domestic markets – inversely related to the level of import
tariffs – export higher quality products to the US.

Another interesting product margin of adjustment is a reallocation one within
firm: as pointed out by Bernard, Jensen and Schott (2006b), trade liberalization
may foster productivity growth by inducing firms to shed marginally productive
products. A similar within-firm cross-product reallocation effect has been further
investigated by Mayer, Melitz and Ottaviano (2014, 2016). Mayer, Melitz and
Ottaviano (2014) build a theoretical model whereby multi-product firms may
vary their product mix as a function of destination markets’ toughness of com-
petition. They show how tougher competition, shifting down the entire distri-
bution of markups across products, induces firms to skew their export sales toward
their better performing products. This reaction is strongly confirmed by the be-
havior of French exporters across destination markets. In a second paper Mayer,
Melitz and Ottaviano (2016) takes this argument even further by showing that
this evidence holds not only across markets but also within markets when com-
petition becomes tougher. Importantly for our purposes, they estimate that this
positive productivity effect stemming from the reallocation of production toward
“better” products is relevant and explain an important share of aggregate produc-
tivity fluctuations for French manufacturing.

4. - What Do We Know about Italy?

In section 2 we pointed out how productivity sluggishness has been particu-
larly strong in the service sector as compared with manufacturing. This may in-
deed be related to competition. Ciapanna and Genito (2014) find a negative
relationship between regulatory restrictiveness in the professional services, as
measured by the OECD indicators of regulation in non-manufacturing sectors
(NMR)5 and productivity. They also show how this works through firm size: a

5 Although this index shows a slight improvement in the last decade, its value is among the
highest in European countries.
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higher degree of legal constraints appears to be associated to lower firm size and,
through this channel, to lower productivity growth.

On the basis of data for 15 industrial sectors in 17 OECD countries for the
period 1996-2002, Barone and Cingano (2011) focus on energy provision, trans-
port, communications and professional services, and show that regulation of the
contestable segments of the markets has negative effects on the growth of value
added, labor productivity and exports of the manufacturing sector. These effects
derive mainly from the lack of competition in professional activities (notaries,
lawyers, engineers, accountants, etc.) and in the energy sector (production and
distribution of electricity and gas), for which a reduction in regulation would
lead to increments in the growth rates of the user sectors comparable in size to
those that the literature estimates would come from the development of the fi-
nancial markets.

Some evidence on the link between import competition and allocative effi-
ciency for Italy is produced by Linarello and Petrella (2016). Using the database
on the universe of Italian manufacturing firms previously described, they show
that import penetration, measured as the share of imports from developing coun-
tries over domestic consumption at 4-digit industry level, has a strong and positive
effect on reallocation (Table 2). However, they do not find a significant impact
on aggregate productivity.

As to indirect evidence on trade and reallocation, Federico (2014) finds that
competition from low wage countries is negatively correlated to employment and
other measures of domestic activity for 230 manufacturing sectors; the contrac-
tionary effect is significantly smaller in more skill, capital- and R&D-intensive
sectors. Bugamelli, Fabiani and Sette (2015) analyze the impact of increase import
penetration from China on the dynamics of firm-level output prices in Italy. Ac-
counting for potential endogeneity biases they find a significant and negative
causal relationship: a 0.1 percentage point higher Chinese import penetration re-
strains price growth by 0.17 percentage points per year. This relationship reflects
a procompetitive effect induced by cheaper imports and implies a reduction in
profits and markups which is driven by low-productivity firms within less skill-
intensive sectors. A negative impact of import competition on markups is docu-
mented also by Altomonte and Barattieri (2015).

An interesting result included in the ISGEP project regards Italy which turns
out to be the sole exception to the generalized finding of no learning-by-export-
ing: Serti and Tomasi (2008) show that Italian firms that start to export subse-
quently are able to improve their productivity further and to grow in size.
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Following the work by Bustos (2011), Accetturo, Bugamelli, Lamorgese and
Linarello (2016) use Italian firm-level data and European Patent Office (EPO)
records to show that an exogenous increase in exports has a positive effect on the
probability that a firm applies for a patent. This effect is mostly driven by larger
firms. In a companion paper, Accetturo, Bugamelli and Lamorgese (2013) show
that an analogous increase in foreign sales cause a sizeable skill upgrading of the
workforce, in terms of both average education and share of non-production workers.
Using the 1992 devaluation of the Italian lira for identification purposes, Macis and
Schivardi (2016) show that the devaluation increased the demand for higher skills,
in particular for those more useful for exporting, driving their relative price up.

All in all, it can be assessed that boosts to trade, both on the export and the
import side, have positive effects on Italian productivity via reallocation effects
and within firm adjustments. Obviously, there are negative side-effects in terms
of employment that must be properly addressed by well-designed welfare poli-
cies.

We would like to conclude with a study that, even if not related to interna-
tional competition, proposes a novel mechanism – and, needless to say, very rel-
evant for the Italian case – through which a distortion to the competitive
environment may adversely affect innovation and productivity dynamics. Based
on a general equilibrium model that takes account of firm heterogeneity, Bobbio
(2016) shows that a heavy fiscal burden and high levels of tax evasion can help
to explain the weak growth of an economy and, at the same time, some structural
characteristics like the prevalence of an exceptionally large share of small and very
small firms, a weak innovation activity by private firms (Bugamelli, Cannari, Lotti
and Magri, 2012) and a relatively poor ability to allocate resources to the more
productive sectors and enterprises (Andrews and Cingano, 2014). 

The mechanism behind the result is quite interesting. On the assumption that
the opportunities for evasion diminish as firm size increases, smaller companies
have less incentive to invest in innovation and to expand their business, thereby
keeping the competitive advantage tied to evasion. The unfair competition of
these firms reduces the expected returns to innovation for all the others, which
consequently undertake projects with less growth potential. At the aggregate level,
the lower rate of innovation resulting from the choices made by individual firms
entails less selective pressure, which is reflected in the survival of small, less pro-
ductive and less innovative firms, and in an increase in the relative size of the un-
derground economy. The allocative efficiency gets consequently reduced. 

Using Istat’s official estimates of the shadow economy in Italy, Bobbio
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(2016)’s model implies that, without evasion, from 1995 to 2006 the annual
GDP growth rate would have been at least 0.2 percentage points higher, thanks
to a larger number of innovative firms and a greater propensity to innovate.

5. - Concluding Remarks

Since 2008 the Italian economy has suffered from the global crisis: value added
and productivity have declined and the business birth rate has fallen. But growth
had already suffered in the previous decade from a series of unresolved structural
problems that highlighted the difficulty the Italian economy had in adjusting to
the major changes in the world economy and technology. Productivity had risen
less than in the past and more slowly than in other countries; Italy had lost market
shares of world trade, also in comparison with the other European economies;
the participation of Italian firms in global production chains remained generally
marginal and subordinate. 

The persistently unsatisfactory productivity performance is the reflection of
many factors. Some of them are internal to the firms: small size, low propensity
to innovate, low management skills and inadequate management practices, a fi-
nancial structure too centered around banks’ credit. Others relate to the external
economic and institutional context: ineffectiveness of the general government
sector, diffused corruption, excessive and distortive regulations in some relevant
markets and sectors, limited supply of human capital, inefficiency of civil justice,
lack or low quality of material and immaterial infrastructures.

Indeed, since 2011 an extensive reform effort has been initiated with the aim
of creating conditions more conducive to growth. Measures have been adopted
to make the labor market more efficient, improve the institutional environment
for business, facilitate firms’ recourse to equity capital and provide incentives for
investments in venture capital funds and in the equity of start-ups, improve the
functioning of civil justice, step up the construction of infrastructure and combat
corruption. 

In this paper we have focused on competition and shown that competition
fosters productive and allocative efficiency and provides an incentive to make the
best use of resources both within each firm and in the market. It helps to stimulate
innovation and productivity gains. This applies to Italy, too.

In this regard, we recall that in Italy after the liberalization measures adopted
in 2011 and 2012 there has been further limited progress in opening markets to
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competition. In this regard and on the basis of the evidence herein provided, pol-
icy-makers should not only act in a decisive manner through the annual law on
competition but also pay attention to distortions to competition that may arise
as a consequence of other structural features; the tax evasion story by Bobbio
(2016) is a clear point in case.
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TABLES and FIGURES

TABLE 1 

SHIFT-SHARE DECOMPOSITION OF AVERAGE PRODUCTIVITY BY SIZE CLASS
IN MANUFACTURING IN MAJOR EUROPEAN COUNTRIES

COUNTRY PJ P_AVERAGE DIFFERENCE SECTOR COUNTRY INTERACTION
EFFECT EFFECT

SIZE CLASS [0- 9]
France 44.9 35.3 9.6 -0.1 8.8 0.9
Germany 32.4 35.3 -2.9 0.5 -2.4 -0.9
Italy 26.1 35.3 -9.3 -1.0 -8.9 0.6
Spain 27.2 35.3 -8.1 -0.6 -7.7 0.2
UK 50.4 35.3 15.1 2.3 14.3 -1.5

SIZE CLASS [10-19]
France 49.0 41.8 7.2 0.4 5.5 1.3
Germany 38.3 41.8 -3.5 0.5 -3.8 -0.2
Italy 40.9 41.8 -0.9 -0.1 -0.9 0.1
Spain 38.4 41.8 -3.3 -0.5 -4.1 1.2
UK 47.9 41.8 6.1 2.0 4.7 -0.7

SIZE CLASS [20-49]
France 55.2 48.8 6.4 1.0 4.9 0.5
Germany 44.0 48.8 -4.8 0.8 -5.1 -0.5
Italy 49.5 48.8 0.7 -0.4 0.7 0.4
Spain 46.8 48.8 -2.0 0.4 -2.2 -0.2
UK 49.2 48.8 0.4 1.4 -0.5 -0.5

SIZE CLASS [50-249]
France 60.9 58.2 2.7 0.4 2.1 0.2
Germany 52.7 58.2 -5.5 1.0 -6.8 0.3
Italy 64.1 58.2 5.9 1.8 4.4 -0.3
Spain 56.6 58.2 -1.5 0.8 -2.0 -0.4
UK 61.3 58.2 3.1 0.4 2.0 0.7

SIZE CLASS [250+]
France 81.5 80.7 0.9 3.2 -2.0 -0.3
Germany 79.7 80.7 -1.0 0.4 -2.3 0.9
Italy 77.6 80.7 -3.1 1.5 -4.5 -0.1
Spain 74.0 80.7 -6.7 2.7 -8.8 -0.6
UK 88.3 80.7 7.6 3.6 4.6 -0.6

Source: CIAPANNA E. (2015), based on EUROSTAT, Structural Business Statistics, 2012, 2008 prices.
Note: PJis labor productivity of country J.; P_AVERAGE is average productivity across countries. The DIFFER-
ENCE is decomposed in: SECTOR EFFECT, representing the extent to which sectorial specialization affects pro-
ductivity (the weight difference in terms of added value of the sector I in country J compared to the average weight
in the other countries), a COUNTRY EFFECT, that measures the difference between the productivity of sector
I in country J and the average productivity of sector I, and an INTERACTION term which is just a residual.
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TABLE 2 

PRODUCTIVITY AND COMPETITION IN ITALY

Average Reallocation Entry Exit Aggregate 
productivity productivity

Panel (a):
log Herfindahl -0.8766 1.6105** 0.3955* -0.6597*** 1.4351**

[0.884] [0.732] [0.214] [0.197] [0.706]
N       580 580 577 576 580
R2       0.007 0.032 0.016 0.052 0.026

Panel (b):
ImpPen developing -8.9043 25.7745* -5.1873 22.7467*** 18.7375

[15.348] [13.732] [5.632] [4.613] [16.677]
N       184 189 191 190 190
R2       0.003 0.037 0.020 0.224 0.016

Source: LINARELLO A. and PETRELLA A. (2016). Robust standard errors. All the regressions have been weighted by
the number of employees in each sector. The regressions in panel (a) have been performed on data disaggregated
at the 5-digit level. Those in panel (b), instead, refer to manufacturing sector only, and have been performed at
the 4-digit level, since data on import penetration were not available at a more disaggregated level.

FIGURE 1

HOURLY LABOR PRODUCTIVITY (2001 = 1)

Source: EUROSTAT NATIONAL accounts.
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FIGURE 2 
HOURLY LABOR PRODUCTIVITY (2001 = 1), MANUFACTURING (a) AND

NON-FINANCIAL BUSINESS SERVICES (b)

(a)

(b)

Source: EUROSTAT NATIONAL accounts.
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FIGURE 3

CLASS SIZE COMPOSITION OVER TIME
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continued FIGURE 3
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continued FIGURE 3
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Source: EUROSTAT, Structural Business Statistics.
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FIGURE 4

LABOR PRODUCTIVITY BY CLASS SIZE: TOTAL ECONOMY
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