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to Alfredo, Antonella and Luisa

The most exciting phrase to hear in science,
the one that heralds new discoveries,

is not 'Eureka!” , but ""That's funny...""

- Isaac Asimov -
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Introduction

Heterogeneous Firms and the Third Wave of Economic Integration

If it is true that in recent decades we have been observing a new wave of economic integration
for which national economies are more and more intertwined to each other, it is also true
that the responses of economic agents, and in particular firms, to such a fast and seemingly
irreversible process have been different without a precedent as a reference to look at. This is
essentially the message of this thesis that provides empirical evidence on three different aspects
of the internationalization of firms: exporting activity, import of foreign intermediate goods
employed in the production process and the creation of complex production chains crossing
national borders.

As a matter of fact, economic history has seen at least three waves of economic integration,
this last a term that I prefer to the inflated “globalization” since it neutralizes the considerations
on political integration that are much less clear in a world that, from this point of view, at times
shows to be more integrated and at times to be more fragmentated than in the past, depending
on which level of analysis one adopts.

From an economic point of view, after the first wave at the beginning of the last century
and the second in the aftermath of the second world conflict, the actual wave of economic
integration, that can be dated since the 70s, has shown two novel features that make it peculiar
(Hanson, Mataloni and Slaugher, 2003). The first peculiarity is an increased international trade
in intermediate goods between firms located in different countries with respect to the classical
trade in final goods, which are sold by firms to consumers around the world. The second
peculiarity is the relative importance reached by flows of foreign direct investment in the latest
decades, with investors locating economic activities around the world, beyond national borders,
in order to exploit the competitive advantages that a particular geographical area can offer them.
As Feenstra (1998) showed, in the early twentieth century inputs were only a minor part of trade
and it is only with the decreasing trade costs and the adoption of information technology that
the establishment of production chains, or as Krugman called them the “slicing up of the value
chain”, has been possible. Indeed, Hummels, Ishii and Yi (2001) calculated that only from 1970
to 1990 a third of export growth is attributable to trade in intermediates and recent estimates
point out that in absolute value it accounts for a share between 56% and 73% of the actual
trade flows in OECD countries as in Mirodou, Lanz and Ragoussis (2009). On the other hand,
multinationals are now responsible for a large fraction of world trade and in the United States
for example they account for over half of total exports (Slaughter, 2000), hence the study of their
alternative modes of organization of production is of increasingly importance (see among others
Helpman, 2008). From an even broader perspective, we could maybe say that tha actual wave
of economic integration is characterized by an increasing movement of factors of production,

since if from the 70s intermediate inputs and capital have quantitatively risen, in the last decade
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also labor through migration, historically considered the least displaceable, has followed rapidly
(UN, 2004)

The theoretical framework underlying the empirical analysis of this thesis is the one provided
by New New Trade theory for which only some firms within industries are able to internationalize
their production either by exporting or by making FDI, because only the more productive among
them are able to sustain the sunk costs entailed by the entry in a foreign market (see among
others Bernard et al., 2003).

Indeed, the neoclassical hypothesis of a representative agent in a dynamic economic envi-
ronment had been already demonstrated to be inadequate as a paradigm by Lancaster (1971),
Quandt (1970) and Domencich and McFadden (1975). However it was only after the growing
availability of individual specific micro-data in the recent decades that economists were able
to develop new tools in order to capture the sources of manifest differences among apparently
similar economic agents. These studies have shown the importance of sources of unobserved
heterogeneity within aggregated data, especially once interpreting the empirical evidence. In
particular, once switching from a macro- to a micro-level analysis we can detect the existence of
both an aggregation problem and a heterogeneity problem, which are empirical issues than can
bias the interpretation of economic behavior from empirical results.

Looking in particular at the activity of firms,on one hand we would have the heterogeneity
of production units within a sector of economic activity, or even

within an entire economy, that are due to persistent differences across firms and over time
that cannot be ignored. This entails that aggregate analyses or analyses based on the average
rapresentative firm might be biased because of systematic unobserved characteristics of indi-
vidual units, since for example size, productivity and, related to the latter, the international
exposure of firms are very different among firms belonging to the same industry. On the other
hand, the aggregation of different firms within a sector risks to cancel out many movements that
might go in different directions (Fisher, 1969), summing together positive and negative responses
and obtaining an average behavior that can be far from reality. With this respect, aggregate
measures confronted over time or across industries tend to report a smoother behaviour, while
the actual behaviour of individual agents would show “holes, kinks and corners” as Pudney
(1989) had pointed out.

At the same time any study exploiting microdata have to manage with two additional empir-
ical problems that are usually skipped when confronting aggregated data (Heckman, 2000). The
first one is the attrition bias, i.e. the difficulty to follow the firms (or any other unit of observa-
tion) included in the sample for every year of interest; the second problem is known as a selection
bias, and is due to the fact that some firms with some common systematic characteristics might
be left out of the analysis.

It is only in the last decade, however, that international trade literature has tried to solve all
previous empirical issues to better understand the internationalization of firms and what they

mean when one wants to derive the costs and benetis of trade or industrial policies in an ever
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changing economic environment as it is the one we have faced in the latest years'.

What I learnt as a broad message from this work, hence the title of it, is that not only firms
have heterogeneous characteristics that make them different when coping with internationaliza-
tion, but also that they can have heterogeneous responses or, better, differentiated strategies
to outlive in this age of fast economic integration. These differentiated strategies, I think, are
worth to be studied to anticipate the economic issues of the next future, i.e. the way national
economies and their production systems adapt to the international economic integration that
will undoubtedly continue for years to come.

In the first chapter of this thesis I analyze how comparative advantages of an economy and
gains from trade can be affected by differentiated dynamics of restructuring within industries,
empirically testing a model (Bernard, Redding and Schott, 2007) that reconciles new and old
literature. New firms entering the market choose their own activity after knowing their relative
profit expectations that are determined also by their relative productivity with respect to the
incumbent firms. A relatively higher fringe of more productive firms can make the difference
and if the sector already enjoys a comparative advantage, this latter can be reinforced by the
stricter selection process boosted by new entrants.

In the second chapter, looking at the relationship between trade openness proxied by import
penetration and productivity gains by firms, it is possible to assess how relatively important is
the competition channel, for which firms compete in a fiercer economic environment with firms
located worldwide, and the so-called vertical channel, for which firms are able to source interme-
diate inputs from abroad that are either cheaper than the domestic ones or are in general more
efficiently used in the production process since they can also incorporate new technologies not
available at home, In other words, firms can counter-balance the increased level of competition
due to openness to trade after sourcing cheaper or better intermediates from abroad and hence
enhancing their efficiency in terms of lower costs of production or better quality of the sold
product. In the third chapter, looking at the second novelty of the ongoing integration process
described above, I analyze how the degree of complexity of a global value chain, as developed by
multinational business groups with different firms located worldwide, can be correlated to the
productivity gains of single affiliated firms belonging to the same production network. In this
case, among the benefits that can be sourced from affiliation, I test the importance of a soft-
ened financial constraint for a firm that can rely on either an intangible collateral provided by
the group as a whole or on an internal capital market that overcomes imperfections of external
capital markets.

Finally, I cannot hide to the reader of this thesis that my whole analysis is somehow biased
in space and in time by the choice of European countries in all three chapters. A choice due to
my specific interest in European economic integration that in the last decade has gone through

major institutional changes and challenges (the adoption of a single currency, the enlargement

IFor a review of the main theoretical and empirical issues about heterogeneous firms in international trade,
see for example Redding (2010).
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to new members). But I think that it is exactly because of these last experiments of enhanced
economic integration that it is interesting to analyze this area of the world and the evidence
that it provides as a lesson for a general process of interdependence among nations that is often
considered irreversible but, in the case of Europe, has been consciously carried on in order to

ensure an extension of peace, stability, democracy and prosperity also to future generations.
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Chapter I

Productivities and Comparative Advantages
with Heterogeneous Firms: the case of France

1. Introduction

The quest for the determinants of a nation’s comparative advantages has been dominated for
almost two centuries by the assumption that firms were homogeneous within sectors, whether it
was technological differences, factor endowments or economies of scale that underlay the struc-
ture of international trade. However, since the availability of microdata has increased in recent
decades, empirical evidence has remarked the pervasiveness of heterogeneity and diversity in
economic life (Heckman, 2000) and economic theorists not only in international trade had to
move with times, centering more than in the past around the behavior of heterogeneous individ-
uals in markets and other social settings. Hence, a flourishing literature has emerged in the last
decade trying to explain why only some firms within industries are able to internationalize their
production (Bernard et al. 2007b; Helpman, Melitz and Yeaple, 2004; Mayer and Ottaviano,
2008) either by exporting or by making FDI, showing that only the more productive among
them are able to substain the sunk costs entailed by the entry in a foreign market (Melitz, 2003;
Bernard et al., 2003; Akerman and Forslid, 2007). In the investigation of such a self-selection
process scholars have gone so far introducing an intertemporal dimension (Costantini and Melitz,
2008), the possibility to adjust the product mix by multiproduct firms (Eckel and Neary; 2010;
Bernard, Redding and Schott, 2010; Mayer, Melitz and Ottaviano, 2010), an endogenous level
of competition (Melitz and Ottaviano, 2008; Altomonte, Colantone and Pennings, 2010), an
extension of the notion of heterogeneous productivity from cost-efficiency to quality sorting af-
ter investing in innovation (Antoniades, 2009), eventually deriving also a general equilibrium
model of macroeconomic dynamics (Ghironi and Melitz, 2005). The simplifying assumption of
a one-sector economy with heterogeneous firms, common to all previous models, has already led
to the discovery of an additional source of gains from trade observed after the opening up of
an economy to costly trade, represented by the increase in average productivity boosted by a
reallocation process from less productive to higher productive firms. However, it is only with the
work of Bernard, Redding and Schott (2007) that it is possible to reconcile old and new trade
theories, extending the analysis to the case of multiple factors of production and asymmetric
industries and countries. In fact, once discriminating between sectors at comparative advantage
and at comparative disadvantage, they first confirm the existence of an overall increase in aggre-
gate productivity after opening up of an economy to costly trade, thereafter they also observe
that the reallocation processes are different within the two categories of sectors and consequently

also the average industrial productivities present a different dynamics.
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In a model with endowment-driven comparative advantages and firm-level horizontal product
differentiation combined with increasing returns to scale a la Helpman and Krugman (1985), the
introduction of firm heterogeneity within and across industries allows for the emergence of dy-
namic Ricardian differences in technologies, magnifying the pre-existing comparative advantage.
In case of costly trade, profit expectations by firms entering into the market are higher for the
sector at comparative advantage, hence a fringe of firms decides to operate in this latter given
a higher probability to export. The result is that on aggregate the average productivity grows
relatively more in sectors at comparative advantages because of a higher level of competition
and the possibility to smooth fixed costs on a relatively wider set of consumers, at home and
abroad.

The aim of this paper is to test for the existence of such a magnification effect for France in
the period between 2001 and 2007, after controlling for all other determinants of trade including
factor endowments, initial differences in technologies and economies of scale, eventually control-
ling also for demand effects that can influence the self-selection process, as Syverson (2004) has
showed but also Helpman, Melitz and Yeaple (2004) have hinted. Nonetheless, different degrees
of heterogeneity are taken into account combining information provided by data at different level
of disaggregation: industry-level, product-level and firm-level.

A test for the emergence of Ricardian dynamic differences across sectors is not only important
to acknowledge an additional source of gains from trade, but it is also crucial in evaluating
the effects that a trade liberalization has on overall industrial restructuring. Besides, if such
dynamic differences in productivity can actually emerge, it is possible that an asymmetric trade
liberalization (or the adoption of specific trade policies) can alter the ranking of comparative
advantages once boosting firm reallocation in some sectors before than others.

In Section 2 we will sketch some stylized facts for the French export performance as derived
from the literature and from our data, in Section 3 and 4 we will describe the construction of
our indicators for the distributions of comparative advantages and for the determinants of trade.

The estimation strategies are discussed in Section 5 and Section 6 concludes.

2. French export performance and product heterogeneity within indus-
tries

Even if France is the second largest importer among European nations after Germany, the
country’s foreign performance has deteriorated since 2000. If we look at Table 1, we can see
that until 1999 French export performance was even better than German one in key world areas:
EU, Asia, Japan, EU accession countries. However, in the period 2000-2006 the country was no
more able to catch opportunities in the same way that Germany did from the enlargement of the
European Union and the accession of Asian emerging economies on the international markets,
as the fourth column of Table 1 shows.

From time to time the problem of French competitiveness arises and Kabundi and De Simone

(2007; 2009) argue that traditional variables that determine international trade (the exchange
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Figure 1: Average industrial market shares on world markets (world total=1). Source: elaboration on BACI by CEPI

Table 1: Export trends per destination, France vs Germany, source: Kabundi and Madal De Simone [2005)

1980-2006  1980-1989  1000-1289  2000-2006
France to EU 1.7 23 13 12
France to Asia 21 24 1.7 1.9
France to Japan 1.9 35 1.0 1.5
] France to China 3.8 5.6 24 38
&  France lo Euro 18 23 1.2 12
T Franceto Accession Countries 28 0.0 4.9 26
France to United States 19 24 19 11
France to United Kingdom 1.8 27 1.6 08
France to ROW 0.9 03 0.6 1.7
Garmany to EU 1.9 25 0.9 22
Garmany to Asia 2.3 26 1.1 27
.. Germany to Japan 22 39 0.3 15
= Germany fo China aT 32 25 53
£ Germanyto Euro 18 25 0.6 21
8 Germany fo Accession Countries 32 21 4.4 30
Gearmany to United States 23 248 1.9 22
Germany to United Kingdom 21 3.0 1.2 1.8
Garmany to ROW 1.6 13 0.6 32
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rate, relative unit labor costs, ecc.) are insufficient to explain the recent decline in France’s export
shares. As a matter of fact, French productivity growth in manufacturing is not so much different
from US (Kahn, 2006) and the real effective exchange rate is in line with fundamentals (Kabundi
and De Simone, 2009), even if the adjustment tends to come from changes in employment and
productivity rather than through wage flexibility.

Our data from Figure 1 confirm that French industrial market shares have slightly reduced
in the period from 1998-2007, whereas German ones, after a first drop in 2000, have held their
positions. That is, even if as Table 1 shows, exports are increasing in absolute terms, the
accession of new global players (Asian emerging economies, new EU members, etc.) on the
international scene have reduced the French trade in relative terms. But looking at aggregates

and averages is misleading, or at least it leads to an incomplete understanding, as Figures 2 and

3 display.
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Figure 2: Industry world shares of France, 1998-2007. Source: elaboration on BACI by CEPR
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Figure 3: Product world shares of France, 1998-2007. Source: elaboration on BACI by CEPII
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Figure 2 shows the tendency of product market shares of France on total world exports
disaggregated at HS 6-digit level?, whereas Figure 3 aggregates these latter by ISIC 4-digit in-
dustrial sectors. Even if the generalized decrease of French market shares is corroborated in
both graphs by the lowess® curve, the dispersion of shares by products is much higher than the
one by industries, with some best performers reaching even 80% of the international market and

4 even the totality. Actually, what we observe is an increasing dispersion of product

in one case
sharest hrough time that seems at odds with the previous considerations on export deterioration.
Since single products are nested within broader industries whatever level of disaggregation we
pick, and also firms can manufacture more than one product choosing within a product mix,
it is more useful to look at export performance by product rather than by industry. Indeed,
it is at this level of disaggregation that creative destruction occurs: new products build on the
experience of older ones and they gain market shares at their expenses according to Grossman
and Helpman (1985), because products evolve in scale of qualities. New products are higher
substitutes of older ones and are more difficult to substitute across sectors. As Tables 2 and 3
show, within the same industry we can find products that are gaining ground and others that
are losing appeal by consumers, but when we look at averages by sector we risk to draw conclu-
sions on representative products that probably don’t exist, whereas looking at the evolution of
comparative advantages by products would allow us to capture the repositioning of firms and
industries towards more innovative productions.

At the same time, however, some data on the determinants of trade such as factor
proportions, economies of scale or productivity are available only at a more aggregated level and
it implies that in our empirical analysis we have to cope with both an aggregation problem and
a heterogeneity problem. On one hand, this latter is due to persistent differences across units
of observations and over time because of some unobserved endogenous characteristics. On the
other hand the aggregation of products and firms within sectors risks to cancel out movements in
opposite directions. The exploitation of ad hoc econometric tools in Section 5 will be necessary

to take into account both these problems.

3. Relative differences of comparative advantages and productivities

In order to measure comparative advantages by industry or by product, I exploited the BACI
database by CEPII which reconciles trade flows reported by the importing and the exporting
country” and where flows are disaggregated at HS (Harmonized System) 6-digit product level.
Limiting the analysis to the case of France in the period 2001-2007, I demonstrate how it is

2Harmonized System classification of traded products proposed by UN statistical offices as the international
standard http://unstats.un.org/unsd/cr/registry/regot.asp?Lg=1

3See Cleveland and Devlin (1988) for a description of this non-parametric method of fitting a graph.

*The phenylglycolic acid: an aromatic principle extracted from peaches and almonds

PBACI is developed by the Centre d’Etudes Prospectives et d’Informations Internationales (CEPII) and is
based upon official data provided by UN ComTrade. It reconciles the declarations of the exporter and the
importer through an harmonization procedure that takes into account transport costs. For further information:
http://www.cepii.fr/anglaisgraph /bdd /baci.htm
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Table 2: Best and worst performing products in terms of average percent change in world share in the period 1998-2007. Source:
elaboration on BACI by CEPH

Best performers Worst performers
HE B-digit Everage perc HS S-digt Average pero
code Denominaticn chainge in share code Deramination change in share
020732 Fatty livers of geese 4.04% 3Ez471 Containing chlorofluoracarbons -5.40%
284430 Uranium [depleted U235], thorium 4.15% 330423 Ezzentiz’ ofs of lavander -4.80%
compounds, products
291431 Pherylacetore 3.76% Q20725 Turkeys, net cut, frozen -4.53%
293282 Benzodyoxo! 10.29% 281212 Eshanal [acetaldehyde) -4.06%
293319 Heterooyclic compounds with unfused 2.658% 554610 Electrical insulators of glass -3.04%
pyrazole ring
381720 Mixed alkyinzphtalenes 2.53% QL0620 Parking mesers -3.B4%
£11440 Clock or watch plates ard bridges 2.77% 330421 Essentizl oz of geranium -3.55%

Table 3: Best and worst performing industries in terms of percent change in world share in the period 1998-2007. Source:
elaboration on BACI by CEPN

Best performers ‘Werst performers
ISIC &- ISIC 4- Everage parc
digit Aversge penc change in digit change in
code Denomination share code  Denomination share
3330 Marufacure of watches and 0.09% 1354 Sofrdrinks and mineral waters -0.75%
clocis
- | Marufacture of agriculiural and 01z 1552 Wines -0.73%

forestry machineny

1912 Marufacure of lugzage, 01z 2330 Processing of nuclear fuel -0.55%
handazgs and the like, saddlery
and harmess

3512 Building ard repairing of 0L1z% 1342 Manufacture of sugar -0.52%

pleasure and zoorting boats

3313 Manufaciure of industrial 01g5% 3589 Manufacture of other transport equioment -0.45%

process control equipment

2927 Manufacture of weapons and 0.31% 25311  Manufacture of rubber tyres and tubes -0.45%

Smemiumition

3530 Marufacure of gircraft and 0.43% 3120 Manufacture of televizion and rzdio -0.43%
spacecraft transmitters
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possible to derive a dynamic indicator of revealed comparative advantages that is built on the
basis of the Balassa (1965) Index providing however information on the changing relative position
of simple export performances through time.

First of all I compute export performance as French world market shares for each product s
at time ¢:

F

world_shareg = i‘i (1)

st

where the numerator is the exports of product s from France (F') at time ¢ and the denom-
inator is the total world (W ) trade flows for the same product s at time ¢.However useful as
a variable, the export performance as such is a measure of the absolute advantage of a country
in a world market, whereas I needed a form of comparative advantage that weighted for the

changing country market power as the following:

ROAy = st (2)

The export performance is then weighted in eq 2 by the denominator representing the total
export flows from France at time ¢ (X/") on the total World trade flows at time ¢ (X}V). This
is essentially the Balassa (1965) Index of Revealed Comparative Advantages (RCA), according
to which a value in the range [0, 1] suggests a product in which the country share is below
the country average, whereas a value in the range <1, %) would point at a product in which
the country specializes, i.e. the country share is above the country average. As De Benedictis
and Tamberi (2001) have observed, however, the statistical properties of this index show an
asymmetric distribution with a fixed lower bound and a variable upper bound that is country and
time specific, whereas the demarcation value 1 is always fixed. In order to solve the asymmetry
problem that arises from the Balassa (1965) Index we propose the adoption of a relative difference

of the index as follows:

RCAy — RCAZ™ [ < mm} =
R T e RO [y ()

world_shares; —world_ sharemm

= 3
world__share®® — world__share™™® 3

X F \ max xE min . . ..
where ( X;‘;f,) and ( XW) stand respectively for the maximum and the minimum of the
st

country shares of product s at time ¢. The previous normalization from a relative differentiation
allows me to bind the index in a range [0, 1] obtaining a ranking among products that is year-
specific. The demarcation value of the Balassa Index is lost in favor of a time-varying overall
distribution from which it is possible to derive how the export performance of one product s
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Figure 4: Revealed Comparative Advantages normalized on the distribution, year=2007
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compares with the rest of the distribution for every year t. Hence, to derive a progress of a
product in the distribution of comparative advantages, we can build our dependent variable as
a dummy (rcag) that equals 1 if the product has moved forward in the distribution from time
t to time ¢t + 1 and equals 0 otherwise. An example for the distribution of export performances
by product in 2007 as a result of eq 3 is reported in Figure 4.

As one can see from eq 3, the calculation of relative differences for comparative advantages

eventually cancels out the country share ))((té, at the denominators and allow to concentrate only
on the evolution of the distribution of product shares, providing a year-by-year relativization of
each share with respect to the rest of the distribution . This relativization property works to my
advantage also when building a variable for relative productivities, which are one of the possible
determinants of trade in a Ricardian model with different technologies. As in eq. 4, we would

need world productivities both for a sector j at time ¢ (Eﬁ/) and as aggregate at time ¢ (") :

—F _
Pt SOJFt
W =F
_ Pt 9y
RPjy = —¢ = =5 (4)
Ea
Pt EXV

where the numerator shows the average j industry-specific productivity at time ¢t (@ﬁ)
weighted by national average productivity (@!"). Taking into account as before the time-varying

distribution of average industrial productivities, the denominator again cancels out and we have:
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_ _ min .
G _ (% it
RPj; — R pﬁlin =2 = [

norm_RPj; = = =

RP ﬁlax — RP;;““ zft max - Zfz min / ﬂ
Z3 =3 2y
Zﬁ B zﬁ min -~ 3 min
[«zf (ﬁ) ] [%Ii - (@) ]
- - (5)

@@ e

_p\ max _p\ min
(p s (p . . . . .
where (ﬁ) and EJ; stand respectively for the maximum and the minimum rela-
t

tive productivity for each period ¢. Further simplifying for the average national productivity, I
obtain the relative differences for simple industrial productivities in the last member of eq. 5.
As in the case of comparative advantages, a progress in the distribution points at an improve-
ment of the relative average industrial productivities and the index is again bounded between
[0, 1] . T expect that relative differences of industrial productivities are positively correlated with a
progress in the distribution of comparative advantages following a Ricardian model with different
technological capabilities. In the next Section I describe the most proper notion of productivity
to include in the econometric analysis of Section in order to insulate the relationship between
comparative advantages and dynamic Ricardian differences explained by Bernard , Redding and

Schott (2007), after controlling for all other possible determinants of trade.

4. Productivities and surroundings
4.1. Productivities

Four different notions of productivities have been calculated on the basis of a firm-level
dataset of 100,048 manufacturing® firms grouped by NACE rev. 1 at 4-digit level of disaggre-
gation, as collected from Bureau Van Djik’s Amadeus database for the period 2001-2007. The
firm-level dataset, of which we report the composition by economic activities in Table 5, pro-
vided me with the necessary information from balance sheet data for productivities and also for
the export turnover, that is the firm-specific turnover obtained from selling products abroad.
An important variable, this latter, that helped me in determining the export status of a firm
for each year. As we can see from the last six columns of Table 5, the distribution of the ex-
port intensity is rather skewed and differentiated by sector, with only a small portion of firms
that exports, but with some exceptional firms in the last percentile that can reach over 90% of

turnover exported.

%The exclusion of firms belonging to sectors different from manufacturing (services and primary activities) has
been necessary since the calculation of productivities for these firms has still an ambigous meaning. Nonetheless,
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Table 5: Coverage of firm-level French data and distribution of the export turnover

Coverage export tumnover as % of total turnover
MALCE 2-digit M.firms % firms | mean sd p23 p50 P73 pa0  p85  poa
1o 22876 2274 1.75 581 000 000 000 087 BS54 4894
11 1883 188 979 2115 0.00 0.00 6.95 3830 6139 9254
13 701 168 1213 3870 000 042 1785 5325 7114 9349
14 3655 163 1371 2280 000 07 1520 49.74 B516 9295
15 a57 0585 1190 2127 0,00 0.23 1407 44EF 62.37 8994
1e 4310 488 6.25 16.08 000 Q.00 183 22.04 4403 7977
17 1300 129 BEB6 17E7 000 0.57 7.79 3159 5456 TO.EZ
1E E830 £78 1:8 515 000 000 00D Bl 938 4433
15 73 0.07 472 1286 000 000 0Bl 1568 2586 5420
20 2527 251 19.1% 2777 000 5% 3141 67.40 EZ5Z 9609
21 441 0.44 20.01 2587 0.00 7.0 3375 E3.20 7616 9310
22 4143 41z 989 1803 000 061 1115 3537 5153 5103
23 45335 451 433 1407 000 Q.00 000 1183 3472 7557
24 54 083 1613 24.82 000 0D 2370 5827 7517 9193
25 15642 1555 610 1480 000 Q.00 320 2112 3928 75407
26 3051 3.07 13.45 2440 0.00 0.00 1449 5338 7453 9497
27 2174 216 1161 2083 000 000 1339 4489 6233 5759
E E115 608 12.26 2243 0.00 0.00 1389 47.24 EE.0Z 9153
25 1656 163 B.37 18E7 000 000 470 3130 5243 9304
30 77 077 1577 2554 000 055 2379 5552 7354 9610
31 4553 453 317 10E3 000 0.00 00) 686 2230 6039
32 792 673 613 1695 000 000 007 2076 4693 5532
Total 100603 100,00 6.76 17.E0 000 0.00 A7 2471 47.50 E3ET

The first measure of productivity computed by firm-level data is labor productivity (labprod;;)
as value added on employees for each firm ¢ at time ¢. Since labor productivity is a one-factor
productivity, it is sensitive to changes in the combination of factors of production, therefore a
notion of Total Factor Productivity (¢fp;;) has been necessary and labor productivity will be
used only for robustness checks. Among the alternatives offered in literature, I chose the Ol-
ley and Pakes (1996) methodology and a translog production function (Griliches and Ringstad,
1971; Christensen, Jorgenson and Lau, 1973). This latter was first estimated in the traditional
way and then modified to correct any bias due to demand shocks adapting what De Loecker
(2007) proposed for the case of a Cobb-Douglas function. The Olley and Pakes (1996) routine
was at first chosen because it allowed me not only to control for the simultaneity bias, but also
for the so called state variables of the firm (age and size) that could influence productivities and
somehow proxy the increasing or decreasing elasticities to scale that a commonly used Cobb
Douglas usually doesn’t take into account. In fact, it is true that both size and age generally
show a negative relationship with firm productivity. Unfortunately, the benefit of correcting the
estimates for the simultaneity bias using Olley and Pakes (1996) is neutralized by two drawbacks
of the methodology, the first being the already mentioned assumption of a constant elasticity to

scale that is only partly corrected by the estimation of coefficients for state variables, the second

the relative differences of manufacturing market shares should keep out any bias in the calculation of market
shares once restricting the analysis to only a part of traded goods.
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is an unmeant assumption of an always positive investment by the firm.

The first drawback led me to the adoption of a more flexible translog production function,
whereas it was not possible to solve the second drawback” if not trying to proxy unobserved
productivity shock with materials instead of investment®. Also, in order to account for the
relevance of economies of scale in the baseline specifications of eq 15-17-18, a translog production
function has been taken as reference because it permits the identification of firm-level returns to
scale as we will see in Section 4.2. Further, in an augmented version that I propose after adapting
the suggestions of De Loecker (2007), it is also possible to retrieve a time-varying estimate for
the elasticity of substitution within the industry (subs elasticiy,:), which is another variable
to be used in the ultimate baseline regression of eq. 18, and correct for possible bias due to
changing demand in the period of analysis.

A translog specification for an industry production function is flexible enough to be consid-
ered as a second-order approximation of an arbitrary production function (Berndt and Chris-

tensen, 1973; Beason & Weinstein, 1996). Therefore we can write:

1
InYiy = Bo + Y Beln Xpa + 5 | D (I Xoie)(In Xie) | + 7 + eie (6)
k l k

where Yj; is the firm-specific output, Xy;; and X are k and [ firm-specific inputs (labor,
materials and capital). Firms fixed effects (u;) are separated by the error term £;;. The residual
(In }Afit — InY) is the logarithm of the Total Factor Productivity ¢;;

Followimg De Loecker (2007), who observed that traditional productivity estimates of a
Cobb-Douglas function could be affected by demand shocks, I modify the translog specification
to capture the effect of an omitted price variable bias. As already noted by Klette and Griliches
(1996), since most firm-level datasets observe revenues but not physical output and prices, an
industry-level deflator is commonly used to deflate revenues R;;. In order to have a time-varying
elasticity of substitution, I adopt a two-stage strategy: first estimating the uncorrected translog
of eq. 6 and then correcting coefficients with the elasticity of substitution obtained by industry-
year-specific estimations.

Starting with the same demand system proposed by De Loecker (2007) I have:

Pit

Qit = Qrt <P1t

)"exp@it) (7)

where Q¢ = > (msitRit/ Pri) is the aggregate industry output, Pit and P are respectively

"Olley and Pakes (1996) solve the simultaneity bias problem, that is the correlation of the choice of factors com-
bination with productivity shocks, introducing an investment function that assumes a strictly positive relationship

between firm-level investment from year ¢t — 1 to year ¢ and the unobserved productivity shock: ;s = fi(kit, gatt).
The problem is that, given the constraint of the functional form which is a transformation in logs from levels, the
investment can never be negative or zero. It means that trying to solve the simultaneity bias, the methodology
introduces a more worrying selection bias. As a matter of fact, it is not uncommon that after a negative shock
firms disinvest reducing their capital.

8Unlike the investment variable, materials are always positive. The result of this daring exercise have shown
a correlation of firm-level TFPs with the classical translog production function of 0.88.
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the firm-level price and the industry-level deflator, 7 is the industry-specific elasticity of substi-

tution between products. The ratio P bit

can easily be interpreted as the firm-level relative price.
Taking logs of the previous eq. and 1nsert1ng it into an expression for (log) deflated revenues
Eit , I have:
In Ry = In Ry — In Pp, = <”> Qi — “nQr — & (8)
n+1 M 7
Until now the methodology of De Loecker (2007) has helped me in expressing deflated (log)
revenues as a function of In Pp; which is (the log of) the industry deflator and ( +1> which is

the mark-up on physical output Q;;.Substituting in the eq 6:

InY; = < n 1> {BO+ZBk In Xpit + 5 ZZ (G0 (I Xiit ) (In Xiir)] +%} +

1
Q- L+ (1) e )

Finally, after some simplifications, the second estimated production function becomes:

~ ~ 1 ~ ~ * *
InYi = Bo+ > Byln Xpse + 5 SN [5lk(ln Xiit)(In int)} +% — By Qre + (& +e3) (10)
k Lk

where, after having found the elasticity of substitution n = —f, 1T can calculate the now
unbiased estimators Em = (%) By, withm =0k, and 7; = (#) v, The two components
of the error <£;‘t = —%éit> and (5 = 7 +1azt> reflect the combination of a demand and a supply
system, letting the residual Total Factor Productivity be corrected by possible price shocks.

In Figure 5 I compare the estimates provided by the two-stage procedure I have just described
with the productivity calculated adopting Olley and Pakes (1996). The first remarkable feature
is a scale effect due to essentially to the missing correction in the translog case for unobserved
productivity shocks. A scale effect that seems however not to affect the shape and the ranking of
firms within industries, since apart from the chemical and pharmaceutical industries”, estimates
are highly correlated as Table 6 shows, with an average of 87.3. In Table 7 I also report the
averages of estimated within-industry elasticities of substitution (in absolute value), that are
calculated by 4-digit NACE rev. 2 sectors but are summarized for every 2-digit sector together
with the standard deviation that gives an idea of the variability within industries and through

time. The estimates for these latter are always above one, as expected, and significant.

90n the contrary, the strange shapes of productivities for chemicals and pharmaceuticals calculated by Olley
and Pakes (1996) can be affected by what Ackerberg, Caves and Frazer (2006) noted after an identification problem
arising from the two-stage procedure that uses labor input twice in the estimation. Moreover, the little variation
observed by all inputs, for firms that are rather homogeneous in size within those industries can also have led to
the very long right tail observed in the case of chemicals in Figure 5

Tesi di dottorato "HETEROGENEOUS FIRMS AND HETEROGENEOUS RESPONSES FROM ECONOMIC INTEGRATION: EMPIRICAL STUDIES"
di RUNGI ARMANDO 17

discussa presso Universita Commerciale Luigi Bocconi-Milano nell'anno 2011

La tesi € tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).

Sono comunque fatti salvi i diritti dell'universita Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



Figure 5: Productivity distributions in logs of Olleay and Pakes[1996) vs translog production function by MACE rev 2 industries

Productivity distributions by industry
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4.2. Returns to scale

Unlike the case of a Cobb-Douglas specification (as for example in Olley and Pakes,1996,
but also in Levinsohn and Petrin, 2003), where elasticities of scale are assumed constant, with
a translog specification it is possible to have differentiated and variable firm-specific returns to
scale. After estimating eq. 10 I can indeed calculate firm-specific returns to scale that will be
used to proxy the industry-level economies of scale, which are another possible determinant of
export performance. Summing up the k-input shares defined as the partial derivatives for each

input k£ to firm output Y, I obtain:

aln Y;'t
RTS’Lt = zk: Skzt = zk: [8111)(;“,5} (11)

where each k-input share is composed by a fixed part, common to all firms belonging to the
same industry, and a variable part which depends on the firm input levels. With a three-input

translog production function with labor, capital and materials, we would have:

RTSZt = ng =+ ngk In int In int (12)
k l

where Bk is the estimated coefficient obtained for each (log of) input k = capital, labor,

materials and Skl is the estimated coefficient for each interaction between (logs of) of inputs
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Table &: Correlations of Olley and Pakes [19956) firm-level productivities with transleg productivitias

Correlation
between
2-digit MACE REV.2 manufacturing activities productivitias

10 [Food products 0.965
11 |Beverages 0.922
13 [rextiles 0.950
14 [Wearing appare 0.936
15 |Leather and related products 0.930
16 [wood and products of wood and cork, exc. furniture; articles of straw and plaiting materials 0.963
17 |Paper and paper products 0.921
18 Jrinting and reproduction of media 0.B1B
19 joke and refined petroleum products 0.532
20 |chemicals and chemical products 0.302
21 |Pharmaceuticals 0.336
22 JRubber and plastic products 0.957
23 pother non-metallic mineral products 0.549
24 |Basic metals 0.94E
25 [Fabricated metal products 0.958
26 [Computer, electronic and optical products 0.960
27 [Electrical equipment 0.E592
28 achinery and equipment 0.967
29 |Motor vehides, trailers and semi-trailers 0.958
30 jother transport equipment 0.715
31 JFurniture 0.965
3z pother manufacturing 0.854

[TOTAL 0.E73
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Table 7: Average elasticities of substitution by MACE 2-digit sectors

MACE Z-digit | Mean standard deviation
10 7.37 847
11 c1s 13.06
13 623 731
14 707 515
15 6.57 7.57
1 1550 36.84
17 5.33 757
18 62 159
19 112 033
i) 3E.22 67.31
s | EO7 9.16
22 175 0.51
bE] 2304 TE.52
24 3323 .36
25 781 9435
26 247 el
27 7.06 7.49
I8 5.55 6.33
9 23.38 40.61
30 648 213
31 432 407
iz .84 407

Xgit- In the previous equation, the first term of the second member is common to all firms
within an industry, whereas the second term is firm-year specific!’. What I obtain is a firm-level
variable expressed in terms of elasticity of inputs to output that, as Figure 6 shows, ranges from
(0,00), with some firms below unity suffering from diseconomies of scale and the bulk of them
above unity that have reached the minimum efficiency scale and can benefit from economies of
scale. In Table 8 it is possible to have a look at 2-digit industrial averages, decomposed by the
fixed and the variable part.

In Figure 7 I report the relationship between estimates of productivities and returns to scale
after eq. 10.plotting both distributions in a quantile-quantile graph, where at each percentile
of one distribution corresponds the percentile of the other. If in general it is true that there is
a positive relationship between productivities and economies of scale, it seems to be not linear.
That is because, when proximate to economies of scale, firms have to increase by more the
productivity in order to benefit from increasing returns to scale.

In order to derive a variable that proxies industrial economies of scale as one of the determi-
nants of trade, I calculate 4-digit sector-level averages (rtsj;) from eq. 12 and I expect them to

be positively correlated with a progression in the distribution of export performances of eq. 3.

10A time varying variable that can be eventually corrected for demand effects after the two-stage procedure
described in the previous section to obtain a time varying elasticity of substitution
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Figure &: Firm-specific returns to scale after a translog production function

Figure 7: Quantile-Ouantile plot of productivity vs firm-level returns to scale
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Table 8: Average of firm-specific returns to scale, three-input production function (k= Capital [C), Labor [L), Materials [M]).
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4.3. Productivity dispersions

In order to index differences in firm-level heterogeneity across sectors, Helpman, Melitz and
Yeaple (2004) already parametrized productivity distributions drawing from a Pareto with the
shape parameter k, where a higher dispersion (lower k) or a higher elasticity of substitution
raised the dispersion of firm domestic sales and variable profits. Hence, they provided evidence
that more dispersed sectors were also more internationalized. Indeed, in the theoretical model of
Bernard, Redding and Schott (2007) the differences in productivity dispersions are explained by
the industrial relative positions in terms of comparative advantage. After opennes with costly
trade, average productivity increases by more in sectors at comparative advantages with respect
to sectors at comparative disadvantages. This is due to the higher level of competition in the first
sectors, where more entrants want to participate to higher expected profits and where a higher
probability to export allow firms to smooth their fixed costs on a wider set of consumers, at home
and abroad, and the selection process is harder. If in the case of Helpman, Melitz and Yeaple
(2004) the differences in dispersions were only a signal of the relative degree of heterogeneity,
in the case of Bernard, Redding and Schott (2007) the same differences are endogenous and
motivated by sectoral characteristics such as differential factor endowments.

In this paper we first reproduce the correlation between export performances and produc-
tivity dispersions and then we will test the robustness of it against the structural relationship
provided by Bernard, Redding and Schott (2007) that observed how heterogeneity was reinforced
by the already described magnification effect.

After having obtained a complete estimated distribution of productivities from French firm-
level data specific for each 4-digit sector j and time ¢ following Section 4.1, I have calculated
productivity dispersions following the methodology suggested by Norman, Kotz and Balakrish-
nan (1994) that assumes a Pareto distribution. I obtain a year-by-year cross-section estimates of
the shape parameter (k—parameter;;) for every industry j and time ¢ according to the following

specification:

In(1 = Fj(pi)) = kje * In(05™) — kjy * In(py;) (13)

where ¢;; is the firm-level Total Factor Productivity (TFP) in levels, F}j(p;;) is the cumulative
distribution of TFP for industry 7, (pgﬁin is the minimum of the distribution within the sector j
at time t. The same exercise has been done for both TFPs calculated according to Olley and
Pakes (1996) and according to the translog specifications of eq. 10. I expect that whatever
the measure, an industrial dispersion is positively correlated (negatively if we take the k as
the measure of skewness with a negative sign) with export performance since a more dispersed
distribution of productivities within that sector implies a higher propensity to internationalize
production as reported by Helpman, Melitz and Yeaple (2004). In Table 9 I summarize the

2-digit averages of this variable with the standard deviations through years and across more

disaggregated sectors.
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Table 9: Productivity dispersions [k-parameters) average by MACE 2-digit level

”.ﬁFEz' Industry NACE rev. 2 . .. tandard deviation
digit ! elasticities of substitution

10 Food products 7.37 B.AT
11 Beverages 9.18 13.06
13 [Textiles 6.25 7.31
14 Wearing appare 7.07 B.LH
15 Leather and related products 6.57 7.57]

wiood and products of wood and cork, exc, furniture; articles of

16 fstraw and plaiting materials 1B8.90 36,64
17 Paper and paper products 5.33

18 Printing and reproduction of media 3.62 .69
10 Coke and refined petroleum products 1.12 0.35
20 Chemicals and chemical products 38.22 67.31
21 Pharmaceuticals B.O7 o, 15
22 Rubber and plastic products 1.75 0.5
23 other non-metallic mineral products 23.04] TE.52
24 Basic metals 3.23 2,35
25 Fabricated metal products 7.91 0.45
26 Computer, electronic and optical products 2.47 2.2
27 Electrical equipment 7.06 T.449
2B Machinery and equipment 5.55 6.33
20 |notor vehicles, trailers and semi-trailers 23.38 40,61
30 Other transport equipment 6.48 B.13
31 Furniture 4.32 4.07
32 Other manufacturing 5.04 4,07
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4.4. Productivity cutoffs and the magnification effect

Models of firm heterogeneity presume two productivity cutoffs: one below which firms are
not able to stay in the market (the zero-profit cutoff) having to stop their activity since they
can not cover the fixed cost of production with expected profits; the other faced by only the
more productive among the survivors, above which it is possible to export bearing the fixed cost
necessary to acquire a market share abroad. According to the model of Bernard, Redding ans
Schott (2007), the inclusion of sectors with different endowment-driven comparative advantages
leads to a different dynamics in the reallocation process, as graphically illustrated in Figure
8 sourced from the original paper. Indeed, if it is true that average productivity increases
in all sectors once we open to costly trade, it is also true that it increases more in sectors at
comparative advantages. In this latter case, the zero-productivity cutoff moves to the right since
we have a higher level of competition because there are more entering firms competing for better
profit expectations, the selection process is tougher and potentially less productive firms exit the
market. On the other hand, the export productivity cutoff move to the left because we have an
increased probability to export for firms that were previously on the edge, producing only for the
domestic market. The combined result is that the difference between the two cutoffs is narrower
in sectors at comparative advantage where, at the end of the process, average productivity is
even higher.

From our French firm-level dataset it is possible to derive both the zero-profit productivity
cutoffs and the export productivity cutoffs at sector-level after the estimation of productivities
following eq. 10. The first (exit_cutof f;;) is proxied as the average of NACE rev.2 4-digit (log
of) productivities of the firms that exited the market in ¢ + 1 (i.e. were reported as non active
in t), the second (export_cutof fj+) is computed as the average of (logs of) productivities of the
exporting firms in ¢. The difference between them (delta_ cutof fs;;) at time t is expected to be
negatively correlated with comparative advantages in ¢ + 1 if the magnification effect is verified
and a new source of gains from trade arises after the openness to costly trade.

In fact, in the case of France, we observe from Figure 9 and 10 that there is some preliminary
evidence of a shift through time, where zero-productivity cutoffs tend to be tougher in 2007 with
respect to 2001 and export productivity cutoffs show an enhanced probability to export.at the
end of the period for less productive firms. What we will do in the next Section is to test the
observed dynamics against the index of comparative advantage we have built in Section 3 after

controlling for determinants of trade and demand effects.

5. Estimation strategies

In order to verify if there is a correlation between the progress within the distribution of
product comparative advantages and the emergence of Ricardian technological differences, 1
begin with the estimation of both a Panel Probit and a Panel Logit regression and then, showing

that they show comparable results, I switch to a Random Intercept Logistic regression that
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Figure 8: (Logs of] zero-productivity cutoffs for French 4-digit industries. Source: elaboration on Amadeus by Bureau Van Djik

——— zero-productivity cutofs 2007 —— —— zero-productivity cutoffs 2001

Figure 9: (Logs of] export cutoffs for French 4-digit industries, Source: elaboration on Amadeus by Bureau Van Djik
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Figure 10: Differential cutoffs and the magnification effect. Source: Bernard, Redding and Schott [2007)
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permits heterogeneity of products within industries to emerge and be measured by an estimated
ad hoc parameter, with errors corrected for regressors that are specific for different nested levels.
The first specification has included controls for the existence of a previous comparative advantage
(RCAg—1) at time t — 1, the productivity dispersion of an industry (k_parameter;.), factor

endowments ((capital _intensity;:) and (intangible content;;)) and finally a time fixed effect

(6¢):

logit {Pr(rcas = 1|X;;} = o+ B1RCAs—1 + Boynorm_RPj + B3k _parameter;; +
+B capital _intensity;; + Bgintangible_content;; +
+5t + Est (14)

The second specification adds to the first Panel Logit the control for a correlation with the
difference between industrial zero-productivity and export-productivity cutoffs of the following
year (delta_cutof fs;i+1) and the average of firm-specific returns to scale by industry (rtsj;) .The
former, as explained in the fourth Section, is expected to be negatively correlated to the de-
pendent variable if Ricardian productivity differences emerge from further specialization in the
products at comparative advantage (Bernard, Redding and Schott, 2007). The latter,instead,
following Section 4.2 verify the importance of economies of scale as a determinant of trade

specialization:

logit {Pr(rcas = 1|X;;} = oo+ 1 RCAg + Bonorm_RPj; + B3k _parameterj; +
+B4capital _intensity;; + Bsintangible_content;; +
+delta_cutof fs;i 4+ rtsjs + 0 + € (15)

From the third specification onwards I follow a multilevel model strategy (Skrondal and
Rabe-Hesketh, 2004; Rabe-Hesketh, Skrondal and Pickles, 2005) that in our case takes the
form of a Random Intercept Logistic Regression with the inclusion of an error component
(C () | X e ~ N (0, w)> which is sector specific and whose variance 1 approximates heterogeneity
of products within sectors. Residuals ug|Xs will be independent across both products and
industries and will be distributed according to a logistic. Industry error components will be
independent across industries, but not across products that are nested within the specific in-
dustry. Levels are nested in the sense that one upper level can be perfectly partitioned in a
series of minor levels and the nesting doesn’t change through time. For the moment in the third

specification I reproduce the model of eq 14:

logit {Pr(rcast = 1| X4, C(j)} = ag + B1RCAg + Bynorm_RPj; + B3k _parameter;; +
+B capital _intensity;; + Bgintangible_content;; +
+0p 4+ ¢V + ug (16)
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In the fourth specification I include again the controls for difference between cutoffs and
economies of scale as in eq. 15 within the same Random Intercept Logistic of the previous

strategy:

logit {Pr(rcast = 1| X, C(j)} = o+ B1RCAs + Bynorm_ RPj; + B3k _parameter;; +
+pB4capital _intensity;; + Bsintangible _content;j; +
+delta_cutof fsj + rtsjy + 64 + C(j) + ugt (17)

Finally, the fifth specification includes a control for the differentiation of product varieties
within 2-digit level sectors (subs__elasticity,;), hence for the effect of a demand system as pre-
viously introduced in Section 3 and a further error component (X(”) ~ N (0,19)) for the level
of 2-digit industries at which the elasticities of substitutions are calculated. In this specifica-
tion also the variables deriving from productivity estimations (k_parameterj;, norm_RPj;,
delta_cutof fsji, rtsj) are corrected for the presence of price shocks following the suggestions
of Section 4.1:

logit {Pr(rcast = 1| X, X(”), C(j)} = ag + B1RCAg + Bynorm _RPj + B3k _parameter;; +
+pB4capital _intensity;; + Bsintangible _content;j; +
+delta__cutof fs;i + rtsj; + subs_elasticity,; + 0¢ +
x4 ¢ 4y (18)

6. Results

The first two columns of Table 10 confirm some classical results of trade theory, where
technological differences a la Ricardo have a positive effect on the progress of a product in
the distribution of comparative advantages, indicating that French specialization is in capital-
intensive goods with a strong content of technology. As first attemps made by Helpman, Melitz
and Yeaple (2004) have shown, here as well T verify that productivity dispersion, hence firm
heterogeneity, is positively related to the internationalization of an industry as the positive
and significant coefficient of the k-parameters testify. Once however in the third column I
control for the presence of a magnification effect in the year that follows the internationalization,
productivity dispersion per se loses significance in favor of a measure that better captures the
heterogeneity. A wedge progressively differentiates reallocation processes of sectors with different
content of comparative advantages, since even after controlling for initial Ricardian differences
in productivity, further dynamic productivity differences emerge through time. According to the
general equilibrium model of Bernard, Redding and Schott (2007), the discovery of a sector at
comparative advantage incentives firms to enter and relocate in it because the expected profits
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are higher given the increased chances to export. The higher the mass of firms in the sector, the
more competitive the selection process within that sector and the higher the average resulting
productivity. If on one hand the zero-productivity cutoff increases, on the other hand the
export cutoff becomes lower given the enhanced probability to export of firms within the sector.
Here we observe a self-reinforcing process of enhanced comparative advantages as triggered by
increasing average productivities that are added to factor endowments’ differences a la Heckscher-
Ohlin and pre-existing technological differences in capabilities & la Ricardo.This result is robust
to other specifications reported in colum 4 and 5 that take into account the heterogeneity of
products within industries. At a first glance also economies of scale play an important role in the
determination of the pattern of specialization as the specification of the third column testify. It
is indeed true that part of the advantage of the internationalization comes from the smoothing
of fixed costs on a wider set of consumers and when both capital intensity and economies of scale
are tested against heterogeneity of products, they become irrelevant. One possible explanation
for this result is that reallocations of product mix usually occur within industries and if these
latter, on average, can build their export performance on capital intensity and increasing returns
to scale, single products have instead to rely on their own content of innovation to maintain and
increase a share on world markets.

Finally, in the last colum of Table 10 we introduce a control for the elasticity of substitution
and we observe that indeed part of the correlation between the progress in the distribution of
comparative advantages and the productivity dynamics is lost, confirming the importance that
demand shocks have on the reallocation process and the self-selection due to heterogeneity as
Syverson (2004) and Helpman, Melitz and Yeaple (2004) showed.

The importance of relative productivity a la Ricardo is confirmed by the high and increasing
point estimates across specifications, whereas a path dependence can be observed as given by
the inclusion of the initial position in terms of comparative advantages (RC Ag;) that states how

good the export performance is at the beginning of the period.

7. Conclusions

This paper has first demonstrated how in France dynamic Ricardian differences emerge from
firm heterogeneity following the theoretical model of Bernard, Redding and Schott (2007) af-
ter controlling for all other determinants of trade, but it also testifies how demand shocks can
influence trade performance and comparative advantages. In particular, the confirmation of
the existence of a magnification effect in terms of trade performance for sectors at compar-
ative advantages entails first of all the acknoledgment of an additional source of gains from
trade derived from firm heterogeneity. Secondly, different sectoral dynamics in costly-trade with
heterogeneour firms implies a reappraisal of the effectiveness of industrial and trade policies.
Indeed, if dynamic differences in aggregate productivity emerge among sectors, it is possible
that an asymmetric trade liberalization (or the adoption of specific trade policies) can alter the
ranking of comparative advantages once boosting firm reallocation in some sectors before than
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others.

The adoption of some specific econometric tools, such as the multilevel model specifications,
the calculation of firm-specific returns to scale and of industrial elasticities of substitution have

been useful to address different degrees of heterogeneity at product-level, firm-level and industry-
level.
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Chapter 11
Import Penetration, Intermediate Inputs and Productivity:

Evidence from Italian Firms

1 Introduction

When analyzing the dismal performance of European economies in the last five years, most stud-
ies (e.g. Sapir, 2003) seem nowadays to agree in identifying the decline of European productivity
vs. the US one as a major contributing factor. Consistently, in a very detailed study Daveri
and Lasinio (2006) find that the current stagnation of the Italian economy is mainly a labour
productivity problem, mostly driven by a decline in total factor productivity (TFP), especially
in manufacturing sectors.

As a result, the need for productivity gains sit nowadays high in the agenda of European
policymakers. Strangely enough, however, the relationship between productivity and trade
openness is, more often than not, perceived as a negative one, periodically leading to protectionist
calls throughout the EU member States.

And yet, a vast body of theoretical and empirical literature points to a positive relationship
between trade openness and productivity. In particular, from a theoretical point of view, several
channels might explain a positive effect of trade and trade liberalization on productivity. An
increased product market competition, for instance, may stimulate firms to reduce their x-
inefficiences or even lead the less productive firms to leave the market (Melitz, 2003 and Melitz
and Ottaviano, 2005). Other important channels might be the increased availability of foreign
(possibly better) intermediate inputs that can also stimulate technological innovation (see for
example Grossman and Helpman, 1991) and possible scale effects due to the greater market size
(Krugman and Helpman, 1985).

As for the empirical contributions, the cross-country studies of Ades and Glaeser (1999),
Frankel and Romer (1999), and Alesina, Spolaore, and Wacziarg (2000) all found significant
effects of trade on growth and productivity!!. The finding is also confirmed in industry studies
such as Trefler (2004), who finds an increase by 14% in labour productivity in those Canadian
and US industries with highest output tariff cuts. In a developing country context, Shor (2004)

analyzes tariffs for a sample of Brazilian industries, showing that input tariffs have a negative

"' These studies have been criticised by Rodrik (2000) and Rodriguez and Rodrik (2001), on the grounds
that that once institutional quality and geographic variables are taken into account the positive effect of trade
on productivity disappears. In a recent study, however, Alcala and Ciccone (2004) find a positive impact of
real openness on productivity for 138 countries, even after controlling for institutional quality and geographic
variables, when real openness is employed.
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effect on productivity. At the firm-level, Tybout and Westbrook (1995), Krishna and Mitra
(1998), Pavcnick (2002), Fernandes (2003) and Topalova (2004), all find positive effects of trade
on firm-level productivity.

All the previously quoted studies, however, explore the "horizontal" channels through which
the trade shock affects productivity, i.e. all those channels captured by within-industry measures
of integration (such as import penetration in the same industry or output tariff reductions). As
a result, the economic nature of the effects explored deals essentially with productivity gains
led by competition effect. On the other hand, it might be interesting to explore also "vertical"
channels, i.e. all those channels captured by across-industry measures of integration such as
imported input, input tariffs or import penetration in the up-stream industries, especially in
light of the recent trends showing that international trade in components is growing faster than
trade in final goods (Hummels et al., 2001).

As a result, a growing literature has started to explore this second class of channels, which
might yield a richer set of predictions on the relationship between trade flows and productivity
gains. In particular, Amiti and Konings (2005) consider the impact of both output and input
tariffs on productivity for a sample of Indonesian firms, concluding that a 10% reduction in
output tariffs would increase productivity by 1%, while a 10% reduction in input tariffs would
increase TFP by 3% on average, and by 11% in input-importing firms.

The present paper is related to this last strand of literature, since it aims at understanding
whether import penetration matters for the productivity of local firms, and whether the impact
is different when considering trade measures within or across (up-stream) industries and across
different countries of origin of the imports. In particular, the exercise is carried out on a sample
of roughly 35,000 Italian manufacturing firms operating in the period 1996-2003. The choice of
Italy is driven by the peculiar behavior of the country: according to the OECD Factbook 2006,
in fact, Italy is the only country among those surveyed which has displayed a negative average
growth rate of its multi-factor productivity in the period 1996-2003 (-0.3 per cent), while at the
same time experiencing an increasing trade openness.

Anticipating our main result, we find that import penetration positively matters for produc-
tivity, with an effect which is however differentiatied if considering within vs. across-industries
(vertical) indicators. In particular, a 10% increase in the import penetration ratio of the same
industry would result in a productivity increase of limited magnitude (around 0.05%), while
an increase of 10% of the import penetration ratio in the up-stream industries would instead
increase the productivity of the average firm by some 1.3%. These results however vary a great
deal when considering the impact of trade openness with respect to different countries or group
of countries trading with Italy.

The paper thus contributes to the literature in a number of ways. To the best of our knowl-
edge, this is the first paper to consider in a core European country (Italy) both the “horizontal”
and “vertical” channels through which economic integration might affect productivity, in the
spirit of Amiti and Konings (2005). Second, we employ import penetration ratios rather than

MNTF tariffs to calculate import penetration. Although tariffs are a direct policy tool, while im-
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port penetration ratios are just equilibrium outcomes of import, export and production choices,
it might be preferable to use trade-related indicators instead of tariff-related ones when inter-
ested in a positive analysis of the impact of economic integration on productivity. As proved by
Karacaovali (2006), in fact, tariffs are likely to be endogenous to productivity; moreover, MFN
tariffs are imperfect indicators of the effective protection because they are rarely the true tar-
iffs applied. Third, we build the import penetration indexes for the up-stream industries using
time-varying technology coefficients retrieved from Input-Output tables, thus directly observing
the linkages across sectors in every considered year. Fourth, we differentiate the impact allowing
the trade openness to vary across different countries of source and destination of trade.

The structure of the paper is as follows. Section two provides description and discussion
of data used in the analysis, providing a picture of Italian imports through several measures
of trade openness. Section three is devoted to introduce first our semi-parametric econometric
estimation of total factor productivity, then to report estimates on linkages between productivity
and the several measures of openness we use. Section four discusses the main results obtained

and the relative robustness checks. Section five concludes.

2 Data description

2.1 The sample of italian manufacturing firms

A commercial dataset called AIDA, collected by the Bureau van Dijk, was used in order to
retrieve balance sheet data relative to sales, value added, net tangible fixed assets, number of
employees and ownership structure of the Italian manufacturing firms. The total sample was
made up by 61,335 firms. Taking 2001 as the reference year and comparing sample data with the
official Industrial Census of that year, these firms accounted for the 73% of total manufacturing
value added and 54% of manufacturing employment. However, due to the quality of data,
extensive data cleaning had been necessary. We adopted a two-stage data cleaning procedure.
First, we dropped all those firms reporting negative values of any of the considered variables.
Second, in order to get rid of outliers, we computed the growth rates of each variable and dropped
all firms reporting growth rates smaller than the 1st or greater than the 99th percentiles of the
relevant distribution. The resulting sample is constituted of 34,385 firms, representing the 40.7%
of total manufacturing value added and 31.7% of manufacturing employment in 2001.

To validate our sample, we compared it with official data along three dimensions: geograph-
ical location, industrial activity and firms’ size. Table 1 reports the geographical distribution of
the firms in our sample. The number for each region ranges from 55 (Aosta Valley) to more than
10,000 (Lombardy). The correlation between the distribution of our sample and the distribution
of the 2001 Census is 0.96 and significant at the 1 per cent level.

As for the distribution across industries, Table 2 shows how the number of firms for each
NACE2-digits sector ranges from 119 in the case of sector 23 ("Manufacture of coke, refined

petroleum products and nuclear fuel") to more than 5,000 firms in sector 29 ("Machinery and
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Table 1: Geographical distribution of firms

Regione Freq. Percent
Abruzzo 602 1.75
Basilicata 121 0.35
Calabria 177 0.51
Campania 1,350 3.83
Emilia-Romagna 4,299 12.5
Friuli 1,045 3.05
Lazic 1,255 3.65
Liguria 409 1.19
Lombardia 10,415 30.29
Marche 1,258 3.66
Molise ES 0.19
Piemonte 2,958 B.6
Fuglia 881 2.56
Sardegna 208 0.6
Sicilia 5580 1.72
Toscana 2,729 7.594
Trentino-Alto

Adige 486 1.41
Umkria 4320 1.25
YValle d'Aocsta 55 0.168
Veneto 5,051 14.69
Total 34,385 100

equipment"). Again, the correlation with the Census data is pretty good (0.71) and significant.

As far as firms’ size is concerned, Table 3 shows the distribution across the size classes adopted
by the Italian National Institute of Statistics. Firm size is measured by employment. Looking
at firms for which employment data in 2001 is available, there is a fair representation of micro
firms (11.2%). Clearly, the third column shows how this sample under-represents micro-firms,
which in Italy account for more than 80% of total firms. This (relative) over-representation of
large firms is clearly a drawback that must be taken in mind along all the analysis. However,
since micro firms are not obliged to report balance sheet data, it is almost impossible to obtain
otherwise these latter on a regular basis and we have to cope with an (albeit moderate) "size
bias" of the sample.

The last relevant feature retrieved from our data is the firm ownership structure, which for
each firm we were able to identify in 2004. Hence, we classified as foreign (FORMNE) those firms
with a direct foreign participation greater than 10%, while we considered as domestic MNEs
(DOMMNE) all those firms with participation abroad greater than 10% in 2004. We have got
a total of 453 foreign firms and 1,365 domestic multinationals in our sample'?.

Table 4 shows some descriptive statistics of the sample. Panel A shows the descriptive
statistics for the values of the different variables whereas panel B reports the information on

growth rates.

12Note that we are dealing with the ownership data of the last available year, which prevents us from capturing
any possible change of status in the period considered (as for example due to M&A operations). Although foreign
ownership is not the main object of our analysis, this caveat should be taken in mind when discussing our results.
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Table 2: Activity distribution of firms

CODE NACE_DESCRIPTION Freq. Percent
15 [ Manufacture of food products and beverages 3,251 9.45
17 | Manufacture of textiles 2,047 5.95
18 | Manufacture of wearing apparel; dressing and dyeing of fur 1,437 415

Tanning and dressing of leather; manufacture of luggage, handbags,
19 | saddlery, harnesz and footwear 1,470 428
Manufacture of wood and of products of wood and cork, except furniture;
20 | manufacture of articles of straw and.. 1,086 3.16
21| Manufacture of pulp, paper and paper products 845 2.46
22| Publighing, printing and reproduction of recorded media 1,533 4.48
23 | Manufacture of coke, refined petroleum products and nuclear fuel 119 0.35
24 | Manufacture of chemicals and chemical producis 1,511 4,39
25 | Manufacture of rubber and plastic producis 2219 5.45
26 | Manufacture of other non-metallic mineral producis 2278 6.62
27 [ Manufacture of basic meials 1,030 3
28 | Manufacture of fabricated metal products, except machinery and sguipment 3,520 10.27
29 | Manufacture of machinery and eguipment n.e.c. 5171 15.04
20 | Manufacture of office machinery and computers 234 0.68
21| Manufacture of electrical machinery and apparatus n.e.c. 1,599 4.65
Manufacture of radio, television and communication eguipment and
22 | apparatus 490 1.43
Manufacture of medical, precision and optical instruments, watches and
33| clocks 745 218
34 | Manufacture of motor vehicles, trailers and semi-frailers 555 1.62
35 | Manufacture of other trangport equipment 447 1.3
26 | Manufacture of furniture; manufacturing n.e.c. 2,781 5.09
Total 34,385 100

Table 3: Size distribution of firms

Sample 2001 Census 2001
Firm

size Fraq. Percent Freq. Percent coverage

1-9 3,844 11.2% | 447,859 82 5% 0.9%
10-15 4,851 14 2% 55,553 10.2% 5.8%
20-49 6,646 19.3% 27,075 5.0% 24 5%
50-2459 4 641 13.5% 10,872 2.0% 42 T%
249 809 24% 1,517 0.3% 53.3%
MiA 13,564 29.4% 2.5%
TOTAL 34,385 100.0% | 542,876 100.0% 6.3%
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Table 4: Descriptive statistics

(A)
Yariable Obs Mean Std. Dev  Min Max
PROD_DEFL 182149 1.29E+07 7.21E+07 204 2353 S40E+0%
¥_DEFL 182149 1.25E+07 TAGE+07 198.023 5.35E+09
WA _DEFL 182149 2154958 1.59E+07 10.£9453 1.11E+0%
M_DEFL 151898 TO22838 4.95E+07 1.879%1 4 93E+0%9
K_DEFL 182149 2669536 1.91E+07 4.735422 1 85E+09
L 178420 B62.57517 357.8281 1 103761

(B)
Yariable Obs Mean Std. Dev  Min Max
DFROD 141526 0.062077 0.194417 -0.£4328 1.980081
kY 141526 0.064328 0.203545 -0.47451 1.903953
Dy 141526 0.070475 0248729 -0.52854 1.997875
Dt 141526 0.0742 0274415 -0.82274 1.5999147
DK 141526 0.075576 0.341839 -0.687925 1.9939518
DL 141526 0.0694598 0263197 -0.816687 1.982055

Graph 1: Trends for imports and exports in Italy,
source Enrostat, billion earos
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2.2 An analysis of Italian imports

Information on trade flows and production by industry has been provided by EUROSTAT. Values
of imports and exports of the manufacturing sector were collected at a detailed product level
according to the CN 8-digit classification used for custom purposes, for the period 1996-2004
and for different countries of origin/destination. The data were then reclassified at the 4-digit
NACE rev. 1.1 level, using the relative correspondence tables provided by EUROSTAT. The
product-based data, coupled with a geographical breakdown, thus allowed us to draw a detailed
picture of the changing pattern of Italian imports in a relevant period. Data on production were
collected using EUROSTAT with its PRODCOM database at a 8-digit product classification,
whose codes were once again converted at NACE industry detailed levels as done for trade flows.
In Graph 1 we report the trends of both imports and exports in Italy for the period of analysis,
from which we can observe how, especially after 2001, imports have increased consistently and
have converged towards the export trend.

First of all, looking at basic figures, openness on the import side has rapidly increased in the
considered period, in Italy as in other European countries. In order to correct the general rising
trend for world imports and to differentiate what’s going on by industry, we used a simple ratio
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Table 5: Import shares by sector

HACE 2-digit 1996 1997 1994 1999 20010 2001 2002 2003 2004

15 0.098 0.091 0.085 0.080 0.073 0.077 0.077 0.080 0.077
16 0.007 0.008 0.008 0.007 0.008 0.008 0.008 0.008 0.008
17 0.035 0.037 0.038 0.033 0.033 0.034 0.032 0.031 0.030
18 0.025 0.025 0.027 0.025 0.028 0.028 0.031 0.032 0.032
19 0.024 0.025 0.024 0.022 0.025 0.025 0.025 0.025 0.026
20 0.018 0.018 0.018 0.017 0.018 0.015 0.015 0.018 0.015
21 0.028 0.027 0.027 0.027 0.025 0.027 0.026 0.025 0.023
22 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004
23 0.025 0.024 0.018 0.017 0.025 0.021 0.023 0.022 0.020
24 0.162 0.181 0.156 0.155 0.152 0.153 0.155 0.163 0.163
25 0.026 0.025 0.026 0.027 0.025 0.025 0.025 0.025 0.026
26 0.015 0.014 0.014 0.014 0.012 0.013 0.0132 0.013 0.0132
27 0.107 0.108 0.108 0.093 0.102 0.097 0.091 0.091 0.107
28 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
29 0.09 0.085 0.093 0.095 0.093 0.093 0.094 0.091 0.085
30 0.042 0.040 0.041 0.044 0.042 0.035 0.037 0.034 0.033
iy 0.034 0.034 0.035 0.0335 0.035 0.035 0.033 0.034 0.033
32 0.050 0.054 0.055 0.057 0.064 0.058 0.052 0.051 0.055
33 0.034 0.034 0.034 0.035 0.038 0.035 0.035 0.034 0.034
34 0.118 0.128 0.134 0.143 0.130 0.136 0.145 0.150 0.145
35 0.018 0.018 0.026 0.028 0.031 0.034 0.033 0.025 0.026
36 0.018 0.015 0.015 0.0:20 0.020 0.015 0.015 0.015 0.020

Total 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

IMP __shy j; which is the share of industry j flows from world (partner W) at time ¢ on total

flows (from world) at time ¢:

IM Py

IMP_ShWJt = m
t

(1)

Table 5 reports dynamics of these shares at NACE 2-digit industry level while in the following
analysis of Section 3.3 it will be possible to employ more disaggregated shares.

But import shares could be decomposed by an intensive and an extensive margin of trade
following Hummels and Klenow (2002). These two margins allowed us to isolate variety from
intensity, with the intensive margin (Int_mar.;;) measuring trade intensity and the extensive
margin (Ext_mar,j;) catching trade variety. Int_mar,; is the importing country z’s share of
world imports in those product categories s produced within the specific industry j at time ¢ ,

calculated as:
IMP,j;

Z’I‘ if r#z Zs e IMP, IM P,

whereas Ext__mar.j; is the fraction of world imports for the industry j at time ¢ that occur

(2)

Int_mar.;; =

in the product categories s, within industry j, which Italy imports from country z , computed

as:
Zr if r#z Zs e IMP,j; IMP,s
Ext_mar,; = (3)
- IM Py j
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Graph 2: Average intensive margins by partner
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The denominator of the intensive margin is the numerator of the extensive margin and here it
is net of country z’s flows, with the aggregation of products by industries having been made
possible by EUROSTAT correspondence tables as explained before. Decomposing by trade
margins excludes the option of considering world as a partner, given the peculiar method of
calculation which takes total trade as a benchmark. At the same time, every country-specific
intensive margin multiplied by its own extensive margin is able to reproduce the import shares
of that country for each j sector.

Import margins are differentiated by a number of representative partners: the European
countries before the enlargement (EU-15), USA, the new member states of the European Union
(NMS), the so-called BRICs (Brazil, Russia, India and China as new emerging markets) and
China alone. Graph 2 and Graph 3 report time trends of intensive and extensive margins on

average by partner.

As it is possible to see, there are structural differences in the exposure to international
trade flows. First, considering the 15 countries of the European Union (EU 15) before the
enlargement as a partner, both intensive and extensive margins reached high average ratios
for all manufacturing industries, demonstrating once again a remarkable economic integration
within the Union. In some cases, where extensive ratios equal one, there’s no possible rise of
trade in varieties. From United States (US), instead, many varieties are imported but intensity
of trade is in general rather low and comparable with figures of the New Member States (NMS)
after the enlargement, which anyway are on average rising within the considered period while
US ones are more stable. Table 6 and Table 7 summarize trade margins as calculated before.
Intensive margins for China alone are considerably high for some sectors (e.g. NACE18 - wearing
apparel; NACE19 - Leather luggage and footwear) but still extensive margins reflecting extent of
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Graph 3: Average extensive margins by partner
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traded varieties are in general behind US ones, apart from textiles (NACE17), wearing apparel
(NACE18) and leather luggage and footwear (NACE19). Figures for the group of BRICs (Brazil,
Russia, India and China) show a wide range of imported goods, even if single countries are
individually more specialized. These four countries taken together matter more than US in

terms of import intensity when this latter is measured by intensive margins.

Finally, in order to weigh trade of an industry with its own changing demand we introduced

the measure of horizontal import penetration and vertical import penetration, H _imp.;; and

V' _imp,;j respectively, from country z in industry j at time ¢. The horizontal penetration (i.e.

import penetration ratios considering the industry of affiliation) is calculated as:

IMP.j, )
IMPth + PRODjt — EXszt

H_imp.j =

where EX P, j; are the exports of Italy to country z in industry j in year ¢, while PRODj; is
the national output of industry j in year t.

The measure of the vertical import penetration, V _imp.j;, is somewhat more complicated,
since it reflects the linkages present in the up-stream industries. Following Smarzynska (2004),
who has used a similar indicator in order to measure "vertical" FDI presence, the index is
computed as the weighted average of the up-stream industries’ horizontal import penetration
ratios using as weights the time-varying input-output coefficients retrieved from the Italian

Input-Output matrix, which distinguishes between general figures for intermediates and specific
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Table 6: Intensive margins

EU15 United States HNew EU Members BRIC CHINA

standard standard standard standard standard
NACEZ2 | average | deviation | average | deviation | average | dewviation | average | deviation | average | deviation

15| D0.84789| O0.00805| 002528 | 0.00832( 0.02783 Q00359 | 000244 [ 001007 | 003752 | 000649

17 043773 006490 001954 | 000489 013514 003074 | 013488 001827 | 0.09835 | 001308

18| 025307 | 0.02874| 000798 | 000189 021378 Q02583 023413 002487 | 0.188568 | 003371

19| 021289 | 0.071552] 001573 | 0.002271| 0.24638 Q0789 | 020228 001542 | 012426 | 0.00873

20| DEST26| O0.00563| D.03158 | 0.00615( 0.17257 004746 | 0.07317 | 0.0053% ) 0.04765| O0.00432

21| 0.80738| O0.01548| D.02775 | 0.00319( 0.057EE 0.01876 | 0.05507 | 000492 0.02827 0.00597

22| 078118 Q04581 008243 p.o0997| 0020858 Qovre2 | 004228 poog2g| 0.04197 | 000787

23| D.2BOB3| 005372 0.08275 | 0.02646( 0.02481 QOM678 | 014282 002509 | 0.03035| 007579

24| 079704 | O0.00285| 0.05368 | 0.00512[ 0.02357 Q00210 | 002282 000384 001736 | 000463

25| 0704687 | 0.07566| 0.04073 | 0.006771[ 0.03662 Qo020 | 0.07781 000757 | 0.07157 3.00581

26| D.e8245( 0.052174| 0.01801 | 0.002583( 0.08183 0.02589 | 012432 003972 007708 | O0.0316E

27| D.88831 0.03154| 002452 [ 000566 0.07514 Q00956 | 0.02186( 000804 | 0.02247 0.00642

25| 0.80485| O0.03637| 003540 ) 007856 0.087M1 Q096598 | 008507 [ 002384 0.08127 | 009707

20 080918 O0.07425) 007548 | 0071244 [ D.037ES Q00539 | 003828 [ 001658 0.03213 [ 001540

30 T7743 | 002665 D.05417 | 001553 0.01331 Q00739 | 003785 001507 | 0.03735| 001527

31| 0.678158| 002253 | D.07018 | 0.04145( 0.04730 0.04065 | 0.07287 | 004744 D.08808| 0.01540

32| 072572 0.03247) 008708 | 0.045999( 0.03214 000952 | 002068 001064 002880 001040

33| DB26O5| 001311 D16247 | 0.09372| 0.02027 000922 0.04521 o01667 | 0.04338 | 001628

34| 081887 0.02869) 0.02868 | 0.00299( 0.06528 Q01133 0.07841 000565 | 0.00887 [ 0.00308

35| 047781 0.088058 | 01215« | Q02124 | 0.07931 Q04708 | 0.09851 004594 | 0.08354 [ 0.04407

36| 0518681 O0.04345] 0.03578 | 0.00573] 0.07721 0.0{035| 0.15188| 002881 | 0.13480| 0.02528

Table 7: Extensive margins

EU15 United States Hew EU Members BRIC CHINA
standard standard standard standard standard
naced | average | deviation | average | deviation | average | deviation | average |deviation | average | deviation
15| 0.680&85 000026 | 042862 0.02805| 054005 Q05425 | 0.38401 (.03530| 020622 005338
7| 0.68024 0.00003 | 08272 0.071455| 0.63841 0.02264 | 082808 [ 0.03366| 0.546841 008305
15| 0.58095 0.00002 | D.98153 [ 0.00827| 0.98556 0001589 088732 000237 099128 | OQU00F87
19| 0.58030 0.00037 | D.94415( 0.02423) 0.58851 0.00759 | 089250 000377 008285 | 001540
20| 058874 0.00029 | 081816 [ 0.04289) 067201 000722 088583 | (06755 067834 | 005331
21| 0.58898 0.00003 | 088211 0.04543 | 0.54500 002957 077774 008487 0705684 | 008588
22| 0.58993 0.00020 | 098022 O0.01485| 0685142 0.02009 | 083007 [ 002253 0DOMEFE| 003475
23| 0.58278 0.00988 | 047456 015479 0.78882 010308 0704588 [ 0.09639 | 0.04888| 004628
24| 058814 J.00086 | 093614 | 0.00503) 087132 002365 Q77777 | 006807 ) 051810| 008338
25| 0.58094 J.0004&6 | D.OT7EBZ [ 0.00854 | D.B4575 0.03538| 081083 [ 0.02635| 0.57081 004414
25| 058095 0.00002 | D.74721 0.04365| 0.80270 Q05176 | 079533 | 0059722 074444 | 011662
27| 0.58578 J.00940 | 068247 | 0.03085| 0.82152 0.05808 | 075256 | 006133 0428584 | 010954
28| 1.00000 0.00000 | 093818 [ 0.09763) 0.68711% 009173 087477 [ 0.0F787| 0.85480 | OQUOFFa5
28| 058838 J.00944 | D.93885( 0.00883) 081087 001803 084428 ( 004768 0.75272| 007571
30| 1.00000 0.00000 [ 0.95271 0.00685| 008825 001647 | 087840 [ 001447 | DET7IF 001624
31| 0.58828 0.00002 [ D.98871 0.00343| 052888 001558 084785 00/{80| 093080 009878
2| 1.00000 0.00000 | 092072 | O0.00883| 085427 008429 085038 008354| 0.88870[ 00399
33| 058835 J.0004&6 | 098763 [ 0.00615) 088523 004072 082316 [ 002445 084847 | 005524
34| 058828 0.00005 | 088372 0.02569| 0.568430 002465 085327 [ 004237 0.74138| 0057898
35| 0.88578 0.04526 | 0.73840( 0.07235| 074252 008171 | 0.82081 (.08328| 0.498281 010954
35| 1.00000 0.00000 | D.98830( O0.07483| 0.50741 004868 | 0.85701 007471 001245 008232
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amounts of imports used by economic activities for production purposes'?.

V_impae= Y agj- H_imp.y (5)
kif k#j

where ay;; is the weight of industry £ as input of industry j at time ¢.

Table 8 is dedicated to simple descriptive statistics!* on horizontal import penetration ratios
taking whole world as a partner. Heterogeneity is significant among industries. From a 1.06
of average import penetration ratio registered by NACE industry 30 (office machinery and
computers) to the 0.05 of NACE industry 22 (publishing and printing). As for the evolution
over time of the import penetration ratios, Graph 6 reports dynamics of different industries.
Also in this case there is a lot of trend heterogeneity, with an upward trend in some industries
(e.g. textiles - 17 or wearing apparel - 18), almost at in others (wood -20; motor vehicles - 34),
or decreasing (pulp and paper - 21; basic metals - 27). Obviously, here as in the case of trade
margins, heterogeneity through time further increases if one looks at 4-digit industries, which
are not reported.

Table 9 reports relevant descriptive statistics on vertical import-penetration indexes at 2-
digit level of aggregation, revealing again a significant heterogeneity. The industry with the
highest up-stream ratio is NACE industry 30 (office machinery and computers) while the one
with the lowest value is NACE 20 (wood products).

The extent of heterogeneity among industries is depicted in Graph 5 showing the evolution
of vertical penetration ratios, mainly different from the corresponding horizontal figures plotted
in Graph 4.

As clearly summarized by Table 9 and Graph 5, average vertical import penetration ratios
have rapidly grown for the period of concern if we look at emerging economies (BRICs or China
alone) and found a renewed upward trend after 2000 in the case of the New Member States.
United States count more for horizontal trade than for vertical trade and horizontal ratios are on
average decreasing, at the contrary of New Members, BRICs and China among which increasing

shares of Italian imports are apportioned.

13In order to check whether the latter display a clear time-trend, we have checked the correlation between the
1996 and the 2003 input-output coefficients, which turned out to be very high and significant. However, a process
of technological change is in some cases quite relevant, with differences in coefficients ranging from -15% (the
weight of sector 23 - petroleum products - as input of itself) to +12% (the weight of sector 34 - motor vehicles -
as input of itself).

!Variables in Table 6 are summarized at the 2-digit level of aggregation, whereas the actual horizontal import
penetration ratios used in the dataset are at a 4-digit level of disaggregation. Vertical penetration ratios can
be instead calculated only at 2-digit level because this is the only available disaggregation for Imput-Output
technology as provided by ISTAT
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Table 8: Import penetration ratios

standard
nace? | Description mean deviation 1936 2003
15| Manufacture of food products and beverages 0.21072 0.02208| 0.28231 | 0.20867
17 | Manufacture of textiles 0.30223( 0.14585| D.15318 | 042250
Manufacture of wearing apparel; dressing and
18 | dyeing of fur 044077 | 022884 | 023285z8 | 069154

Tanning and dressing of leather; manufacture of
19| luggage. handbags. saddlery, harness and footwear | 088717 0.18840| 074523 | 1.03751

Manufacture of wood and of products of wood and
cork, except furnifure; manufacture of articles of

20 | straw and.. 0.25011 0.03780( 0.20841 | 0.24871

21 | Manufacture of pulp, paper and paper products 0.30107 0.03713| 0.35220 | 0.2801&
Fublishing, printing and reproduction of recorded

22 | media 0.05051 0.01812( 0.07484 | 0.04800

24 | Manufacture of chemicals and chemical products 0.82861 010171 | 0.81582 | 1.02842

25 | Manufacture of rubber and plastic products 0.25806 0.07458 | 0.25024 | 0.27080

26 | Manufacture of gther non-metallic mineral products 0.13378 0.01068 | 014060 [ 0.11807

27 | Manufacture of basic meials 0.44305 0.06028 ( 051042 D.38853
Manufacture of fabricated metal products, except

28 | machinery and equipment 0.15842 0.02810( 0.21058 | 0.74311

29 | Manufacture of machinery and equipment n.e.c. 0.42364 0.05584 | 052519 | 041584

30 | Manufacture of office machinery and computers 1.05182 0.08773| 1.21683 | 1.02502
Manufacture of electriczal machinery and apparaius

M [nec 0.35310( 0.07404| 045735 038842
Manufacture of radio, television and communication

32 | eguipment and apparatus 0.77210 C0.04084 | 0.78118 | 077382
Manufacture of medical, precision and opfical

33 | instruments, watches and clocks 0.76331 0.03684 J7728 [ D.71885
Manufacture of motor vehicles, trailers and semi-

34 | frailers 0.81583( 0.24534| 1.2070%| 0.773580

35 | Manufacture of other fransport equipment 0.54453 0.08704| 055319 | D.82823

36 | Manufacture of furniture; manufaciuring n.e.c. 0.25170 0.14381| 0.58380 | 0.20883
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Graph 4: Average import penetration ratios
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3 Econometric model

Let us start from a standard Cobb-Douglas production function
Yio = AKJ* L) (6)

where Yj; is a measure of production (in our case value added), K and L are the capital and
labour inputs and 8, and (; the inputs coefficients. A is total factor productivity (TFP). Since
our aim is to verify in which way TFP is affected by import penetration, the first step of the

analysis is to obtain an unbiased estimate of total factor productivity.

3.1 Productivity estimation

The traditional technique adopted to estimate the production coefficients and hence compute
TFP starting from a (log-linearized) production function as in eq(6) is ordinary least squares.
However, this technique is affected by several problems, among which the most serious is the
so-called simultaneity bias.

Taking eq. 6 in logs one has:
Yit = Brkit + Bilie + 1t (7)

In order to have a consistent OLS estimator, we need 7;, (the residual) to be uncorrelated

with both k;; and l;; (the regressors). However, as pointed out by Griliches and Mairesse (1995),
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Table 9: Vertical import penetration ratios

standard
nace | Description mean deviation 1956 2003
158 | Manufacture of food products and beverages 010188 009115 0103168 | 0.711448
17 | Manufacture of textiles 0.17EET 0.03037 | D.1876%8 | D.20876
Manufacture of wearing apparel; dressing and
18 | dy=ing of fur 0.25825 0.02437| D.17828 | 0D.33053

Tanning and dressing of leather; manufacture of
18 | luggage. handbags. saddlery, harmess and footwear | 0.12438 0.01288 | 0.14101 | 0.73184

Manufacture of wood and of products of wood and
cork, except furniture; manufacture of aricles of

20| straw and.. 0.08870| 0.010158( D.08892 | D.08385

21 | Manufacture of pulp, paper and paper products 0.21078 0.02251 | 0.22453 | 0.22751
Publishing, prinfing and reproduction of recorded

22 | media 0.26820| 0.02743( D.20601 | D.27488

24 | Manufacture of chemicals and chemical products 0.087ET 0.00873 | 0.11280| D.08873

25 | Manufacture of rubber and plastic products 0.54088 0.05172 | 0.B8677 | 057737

26 | Manufacture of ather non-metallic mineral products 0.21873 0.02085 | D.24758 | 0.20872

2T | Manufacture of basic metals 016248 001784 | 0177868 | 017651
Manufacture of fabricated metal products, except

28 | machinery and equipment 0.28018 0.03173 | 0.33451 | D.28404

23 | Manufacture of machinery and equipment n.e.c. 0.23700 0.03322 | 028347 | 0.22450

30 | Manufacture of office machinery and computers 0.5E8754 0.03820 | 0.58380 | D.58440
Manufacture of electrical machinery and apparaius

3| nec. 0.28285 0.02707 | 0.33572| 0.278538
Manufacture of radio, television and communication

32 | eguipment and apparatus 0.24443 0.021680( 0.28820 | 0.23334
Manufacture of medical, precision and optical

33 | instruments, watches and clocks 0.30140 0.02887 | 0.34542| D.30577
Manufacture of motor vehicles, frailers and semi-

34| trailers 0.23805 0.03008 | D.2B587Y | D.21065

35 | Manufacture of other transport eguipment 0.28871 0.03808 [ 033458 | 0.28523

36 | Manufacture of furnifure; manufaciuring n.e.c. 0.28855 0.02828 | 034028 | D.27858
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Graph 5: Vertical import penetration ratios
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Table 10: Average vertical and horizontal import penetration by partner

All sectors Horiz. | Vertical Horiz. | Vertical Horiz. Vertical

(average) mean 1996 2004 2003
World 28.35% 24.46% 29.27% 25.96% 29.61% 26.97%
UE-15 20.81% 15.72% 22.54% 16.87% 20.98% 16.83%
USA 3.23% 1.57% 4.07% 1.72% 2.75% 1.55%
MMS 287T% 4.49% 2.75% 4.32% 3.59% 4.92%
ERICs 3.968% 1.22% 3.22% 1.02% 4.62% 1.77%
China 3.03% 0.69% 2.80% 0.48% 4.66% 1.13%

Graph 6: Average vertical import penetration by partner
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profit-maximizing firms immediately adjust their inputs each time they observe a productivity
shock, which makes input levels correlated with the same shocks. Since productivity shocks
are unobserved to the econometrician, they enter in the error term of the regression. Hence,
inputs turn out to be correlated with the error term of the regression, and thus OLS estimates
of production functions are problematic. Olley and Pakes (OP, 1996) and Levinsohn and Petrin
(LP, 2003) have developed two similar semi-parametric estimation procedures to overcome this
problem.
Both techniques suppose that the productivity term 1 can be decomposed into two terms,
so that eq(7) becomes:
Yit = Brkit + Bilie + @it + €it (8)

where w;; is a productivity shock observed by the firm (but not by the econometrician) that is
able to change the input choices while ¢;; is a white noise uncorrelated to inputs. The key point
in both the OP and the LP estimators is to "turn unobservables into observables", namely to
find an observable proxy for the productivity term w;;. In particular, the OP methodology uses
investment as proxy while the LP methodology uses material costs.

Since the OP estimator will be our baseline model, we go into the detail of this methodology'®.
In the OP case, investment is the proxy employed. In particular, investment is supposed to be

function of capital and productivity:
it = it (@it kit) (9)

where 4; is the investment of firm 4 at time ¢. By inverting this function, it is possible to define
Wit as:

@it = hy (iit, kit) (10)
where h; = i; ', Using eq(10), eq(8) can now be written as
Yit = Brkit + Bilie + he (iat, ki) + €it (11)
If we now define a new (unknown) function
& (Tit, kit) = Brkir + he (e, kit) (12)

that can be proxied by a 3" or 4** order polynomial in capital and investment, Olley and Pakes
(1996) show that it is now possible to estimate consistently (3; and ¢ through OLS from the

following equation:
Yit = Bilit + ¢ (Lit, kit) + €it (13)

Then, in order to recover an estimate for 3;,, one can define a function V; = y;; — 8,1z which,

5Both LP and OLS estimates will be presented as robustness checks.
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by using eq(13), eq(12) and eq(10), can be written as:
Vit = Brkit + by (iit, kie) + €t = Bk + @it + it (14)

Moreover, if we assume that our productivity term follows a first-order Markov process, i.e.

that wi = g(wi—1) + &4, eq(14) becomes
Vie = Brkit + g(@wir—1) + &y + €t (15)
which using again eq(10) and (12) can be written as

Vit = Brkit + 9(dr—1 — Brkie—1) + pi (16)

Eq(16), where g is an unknown function that can be proxied by a 3™ or 4" order polynomial
and p; = & +¢€it, allows estimating a consistent 3, through a non linear least square procedure.
Having obtained consistent estimates for 5; and [y, it is then possible to calculate an unbiased

measure of the firm level TFP as
tfpie = yir — Brkir — Bila (17)

which can then be used as a dependent variable in the following model design.

3.2 Total Factor Productivity estimates

We have estimated separate production functions for each NACE2-digits sector. All our variables
are deflated using 2-digit price deflators. The deflator for capital, following Smarzynska (2004),
is the simple average of five industries capital deflators'®. Table 11 shows the results obtained
for the coefficients using the different techniques previously described. In particular, it is worth
noting the expected up-ward bias of the OLS labour coefficients with respect to the OP or the
LP estimates. As for the capital coefficients, OP coefficients are usually higher than OLS ones,
while LP capital coefficients seem to be sistematically lower!”.

Using OP estimates as our baseline model, we report in Graph 7 the evolution of an aggregate
TFP index!® that shows a declining trend for our sample of firms, particularly from 2000 to 2003,

consistently with the results of the studies previously cited. Graph 8 disentangles the evolution

of the TFP index according to its geographical and industrial dimensions

SNACE sectors 29 "Manufacture of machinery and equipment n.e.c."; 30, "Manufacture of office machinery
and computers"; 31,"Manufacture of electrical machinery and apparatus " ; 34, "Manufacture of motor vehicles,
trailers and semi-trailers"; 35, "Manufacture of other transport equipment".

'"The negative OP capital coefficients for industry 22 "Publishing, printing and reproduction of recorded media"
and 23 "Manufacture of coke, refined petroleum products and nuclear fuel" might be due to the small number of
observations in these industries.

8The index has been computed as the ratio between the yearly unweighted average of the firm level TFP and
its initial (1996) value.
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Table 11: Estimated coefficients of productivity
NACEZ [B OLS k|B OP k |B LP k |B OLS I|B_OP_| [B LP_|
15 ) D199286 0.1845 0.0508 [D.807484 | 0O.v869| 0.7302

17 0156383 0.2547 0.0511 [D.7e7666 ) 0.7846| 06783
18] 0.14553 0.1008 0.0817 |D.785452)| 0.v805| 0.6584
19| 01565595 0.2617 0.0807 [D.772181 0.7706| 06535
20 0.151588 0.2615 0.084 | 0755334 07273 0E773
21] 0.1634582 0.0124 0.055 | 0.529653( 0.8149| 0.7079
22| 01005859 | -0.1478 0.0879 [0.875345| 0.8452 0.791

23] 0.237177 | 0.2347 0.1951| 0.82989) 06574| 0.6753
24| 0125747 0.03% 0.0475 | 0880446 0.86831 0.7011
25 ] 0.164333 0.1867 0.0977 [0.807254 | 0.7841 0.7019
26| 0.19005 0.2926 0.0837 0795313 07388 0.7073

27 0179544 0.2456 0.0982 0809779 0.7315| 0.7323
28| 0150927 (.1866 0.0887 0805118 0.7702| 0.7353
29 ) 0.146753 0.1816 0.1125] 0.82123) 0.7357| 0.7083
30) 0142311 0.1768 0.1554 [D.806223 0789 | 07742
31] 0.146207 0.1709 0.0987 | 0.79852) 0.7865| 0.69584
32 0.129786 0.0538 0.0963 |0.8532534 | 0.8232| 0.7427
33 0131017 0.0884 0.05159 0815535 0.7442| 0.68917
34| 0.126878 0.2201 0.0592 (08753367 | 0.8229) 0.7351
23] D.a7108 0.1074 0.0523 [D.813883 0.816| 0.7483
36 | 0127275 0.1333 0.05583 | 0806035 0.8165| 0.6333

PR L
|
|
\
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L
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year
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Graph 8: Average TEP by industry
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As for the geographical heterogeneity of the TFP evolution, in Graph 9 we report the break-
down for the different regions.While many of the southern regions display a declining path, the
majority of the northern regions are characterised by an almost flat path, with a little decrease

in productivity from 2000 to 2003 and some signs of recovery in 20049,

3.3 [Italian imports and productivity

The estimation strategy has been composed by three steps. First, once having obtained reliable
TFP estimates, we have tested the relation of import shares of eq (1) from world with firm-level

productivity by industry according to the following econometric models:
tfpijt =g + OélfMP_Stht + (9]' + 6 + €ijt (18)

where tfp;;; is the log-productivity of firm 7 operating in industry j at time ¢ while v, and
0; are respectively industry and time fixed effects. IMP,;; allows us to taking into account
heterogeneity of inflows by activity excluding the common potential time trend. The same
specification has been conducted with IM P _shy j; lagged one period

Then, differentiating import shares by the intensive (Int_mar,;;) and extensive (Ext_mar,j)

margins of trade according to eq(2) and eq(3), we have introduced a different econometric model:

tfpije = ap + cnInt_mar,j; + asExt_mar,j +v; + 0t + €5t (19)

9The path displayed by the Aosta Valley region might be due to the small number of observations
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Graph 9: Average TEP by region

c Abrursn i wwtn Calabi Cmrark Eril a-Feragm
e ya - —_— —_—
- \_\,-""_"-q.-‘ = g
=4
Friui Lasie Lgute Lembands M
w 8
El—— N e e
= %8
e
| (TR Fianzadr Pugia AT b
o 84
QI - /
VAN ——— - —
= - — - - -
I L —/‘\/ h — H\“\_
> E—
w8
g Tomoasa Trmrie AR Bl Urelsa Wil A coea Varels
1 — T T~ T -_\/\/“«-"rﬁ\ T
E- T T T T T T T T T T T T T T T T T T T T T T T T T
fomay SEGN JIID OOG D004 1ESE S JI00 OO0 004 1RGE 1REE M0N0 JIID D004 S fREE MO0 3OO0 004 Sy SRR SO0D WD 3004
year

Graphs by regione

where v; and J; are now firm and time fixed effects.
Finally in the third step, weighing trade of an industry with its own demand and in order to
take into account the increasing availability of intermediates from abroad, we have introduced

a definitive econometric model:

tfpijt = a0 + a1 H _imp.j + oV _imp.j + v; + 64 + €55t (20)

where the log-productivity is tested against the measure of horizontal import penetration H _imp. j;

of eq(4) and vertical import penetration V _imp.;; of eq(6) with firm and time fixed effects.

4 Results

4.1 Main Results

Table 12a and 12b contain the main results of the analysis, obtained from the estimation of
eqs(18, 19, 20). The Breusch-Pagan test rejected the Pooled OLS as a possible estimator,
while the Hausman test identified fixed effect estimator preferable in this case to the alternative
random effect estimator. The first two columns of Table 12a report the estimates®” using import
shares by industry from world, with the second one which lags import shares by one period to
control for potential endogeneity of trade measures. In the latter case a greater openness seems

to affect productivity at industry-level with a 1.21% increase at the margin.

20Hereafter, when estimation strategy implies the using of a log-level functional form with a ratio as independent
variable, recovered semielasticities are used to compute marginal effects, which are then reported as estimates.
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In succeeding columns trade margins by partner are lagged one period as before and, since
we perform a regression on micro units using mainly aggregate variables as covariates (at the
industry level), we control for the potential downward bias in the estimated errors by clustering
the standard errors for all firm-level observations. In this case, once considering intensity of
trade, a general negative effect arises with the enhanced intra-industry competition implied by
considering the imports belonging to the precise and detailed economic activity of a single firm,
with the exception of trade with New Members of European Union. where probably a certain
degree of integration by offshoring activities is in operation. Increasing trade in varieties, within
the same economic activity, are on average not significant for firm productivity if we consider
both EU-15 and emerging countries. Signs are instead opposite when considering USA and New
Members. An increased number of varieties from US, probably substitutes of domestic ones,
have a negative effect on productivity, whereas new varieties coming from New Members have
a positive effect on firm performance, once again a clue of intra-industry offshoring.

Column 1 of Table 9b presents the results of the model using import penetration indexes
from the entire world. As clearly shown in eqs(4, 6), both horizontal and vertical ratios take
into account production and exports, weighing detailed import flows by domestic demand. As
it can be seen from estimates, then, horizontal import penetration ratios display a positive and
significant coefficient, revealing however a quite small effect in absolute value. An increase in
horizontal import penetrations, ceteris paribus, would result in an increase of productivity of
around 0.05% at the margin. Also the coefficient attached to the import penetration in the
up-stream industries is positive and statistically significant. However, most notably, its absolute

"vertical" import penetration would result, ceteris

value is sensibly higher: an increase in the
paribus, in an increase of productivity by 9.8% at the margin.

Columns 2 to 6 report the results obtained running the same specification over the same
group of countries of the previous specification. In Column 2 we explicitly test for the effects
of the EU single market, limiting the calculation of import penetration indexes to the EU-15
countries. As it can be seen, both trade measures are positively and significantly associated
to productivity gains, with the coefficient of horizontal import penetration once again smaller
as when world trade is considered. In Column 3 we repeat the same exercise considering the
Italian trade with the United States. Surprisingly, the latter analysis reveals that an increase
in horizontal import penetration from the US is not significantly associated with an increase in
productivity of Italian firms. Having conducted the same specification on a more aggregate level
of import penetration (3-digit level) we found even a negative impact, maybe coming back to the
result previously decribed in the case of extensive margins, where new varieties are suspected
to be substitutes and in competition with domestic ones. Even US vertical import penetration
does not display influence on TFP. Moving to the impact of Italian trade with the New Member
States (Column 4), the results are in line with the ones obtained at the world level, and the same
is true when considering trade with BRICs (Column 5). Concentrating on the impact of Chinese
competition (Column 6), we can also see that trade with China eventually has a positive effect

on the productivity of the Italian firms both if we consider the industry to which a firm belongs
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Table 12a: Import shares, intensive and extensive margins, trade orientation and productivity

Dap var: In(TFP) OF World World EU-15 Ush MNMS BRICs China
Import shares DA7I%e=
{.0058)
Lagzed mport shares 0121=
Lagzed mtensive_margin -0733%#= -.0043= D207+ _D1TIEEE _QQO4FE=
(.0169) (0024 (00307 (.0033) (.0028)
Lagzed extensive_margin 0485 -0200%= D200#*= 0119 -0007
(0603 {.00EdH (0085 007y (.00e2y
Constant 9 10%xx Qg (rEx 0 2)=x% D 25%xs 9. 18%%+ 9. 22%x% 0. 22%%t
(007 (.0D&} {061 {010}y (.009 (.008) {007y
Fum fixed effects no no yes yes yes yes yes
Industry fixed effects Ves Yes no no no no no
Time fixed effacts Yes ves yes yes yes yes yes
Observations 149,444 13E484 145 444 144,785 147,760 146,454 144377

42 ¥+ * Siafisticallv sigmificant at 1%, 5%, 10% respectively
FE (within) estimator. Standard emors clastered at fiom lavel

Table 12b: Import penetration, trade orientation and productivity

Dep var: In(TFP) OF World EU-15 UsA NMS BRIC: China
Lag_horiz_imp_pen R EEs Ap1g*= -.0001 0001 001g**  D02I**
(0014) (.0008) (0000 (.0003) {.0008) .00
Lag_vert_imp pen 0530+*= AB50%*s 0055 DEEI*=E  OTFl¥*=  [4o4**+
{0095} {0100y (.0058) (008T) {0073} (0054
Constant 9.0p*=+ 907 O 16%%* 9 1] #x= 9 11%%x O 4=k
(013} {012y 007y {007 (008} (.005)
Firm fixed affacts yas yas ¥es yes ves ves
Time fixad effects vas yes yes yes yes ves
Obsarvations 181,343 181,343 181,343 181,343 161,343 161,343

#xE ¥% ¥ Statistically significant at 1%, 5%, 10% respectrvely
FE (withm) estimator. Standard errors clusterad at firm level

and if we consider the advantages coming from trade in intermediates. Even if this finding is
not surprising for economists, it often is not so straightforward for policy-makers.

In Table 13 we analyse in more details our findings, interacting the trade measures with some
characteristics of firms, in particular a dummy signalling whether the Italian firm is controlled by
a multinational group (FOR_MNE), or whether the same domestic firm is a parent company
with a participation abroad (DOM _MNE)?!. All these firm-level characteristics seem to be
positively correlated with productivity. In particular, Column 1 shows how foreign affiliates
display a productivity which is around 23% higher than the average firm, while Italian firms

with participations abroad seem, on average, to be 19% more productive than the other firms, in

2In this case, we introduce in the specification industry fixed effects, since firm effects are now captured by the
FOR and DOM dummies.
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Table 13: Import penetration, firm characteristics and productivity

Dep var: In(TFP) OF World Werld Werld EU-15 EU-15
Horizontal_imp pen RS Mo Dlo*xs= [24%x= 2gE==
(004 (004 {004y (004 (.004)
Vertical_imp_pen 0B2x=+ B4EEs R4 e 7 2%%x O73x=E
{011y (012} {012y (012} (012}
FOR_MNE 233+ T4 1ogEsx
(.00E) (028 (03T
DOM_MNE E: s lEaEEs 171#=#
{005y (01T (021}
Horizonta*FOR_MNE -001 Dlg*=
{008} (.008)
Vertical*FOR._MIE - 052%%= - 045E=E
(018} [.016]
Horizontal*DOM_MNE -008 D12*==
{004y (.003)
Vertical*DOM_MNE -013 - [25%=E
{0058y (.00%)
Constant 9. 35%*x 9 4%k 9 F4kE= 9 30%%= G 3g*=s
(018} (018} {.015) (023} (023}
Industry fixed affects ves yes yes yes ves
Time fixed affects yes yes ¥es ¥es ves
Ohsarvations 158,983 158 983 158 983 159276 159276

k= ¥% = Gtatistically significant at 195, 5%, 10% respectively
FE {within) astimator.

line with the results of a vast literature on the productivity premia attributable to international
firms.

When we interact these firm characteristics with our trade penetration measures, we find that
foreign affiliates seem to take relatively less advantage than the average domestic firms from an
increase in world trade penetration (Column 2), a clear indication that FDI in Italy tend to follow
a market-seeking attitude, substituting trade with local presence. A similar finding is obtained
for the Italian firms with a participation abroad (Column 3), a finding consistent with the fact
that multinational groups in general tend to exploit different trade channels than the average
domestic firm. Interestingly enough, however, when interacting the FOR or DOM dummies
with the trade penetration within the EU-15 countries (Column 4 and 5), we have found that
both domestic and foreign multinational firms operating in Italy do seem to benefit relatively
more from horizontal penetration from other EU countries with respect to the average firm.
The latter finding is again consistent with the idea that the advantages of market integration in

Europe tend to be accrued relatively more by larger, international firms.
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4.2 Robustness checks

In order to verify the accurateness of these results we performed some robustness checks. First,
we employed different measures of productivity. Columns 1 and 2 of Table 14 report the results
obtained when using alternatively the TFP obtained using, respectively, OLS estimates of the
production function coefficients and labour productivity, measured as value added per employee.
The results are qualitatively the same, with only a slight different in the point estimates with
respect to Column 1 of Table 12b, our benchmark specification.

Columns 3 to 5 in Table 14 report a second set of robustness checks, running the speci-
fication in first differences for all the previously discussed productivity measures, thus wiping
out unobserved firm heterogeneity??. Event through such a more demanding specification, the
results are virtually unchanged, with only the effect of horizontal import penetration slightly
less significant.

Another concern is related to the time-varying nature of the I-O import coefficients used
to build the vertical import penetration ratio variable, since the latter might be endogenous to
trade shocks and productivity??. To this extent, Column 1 of Table 15 reports the results that
are obtained using the I-O import coefficients of 1996 (i.e. the starting period of our sample).
The results obtained are almost identical, with only slight changes in the point estimates.

In Column 2 of Table 15 we have tested whether the results change using a different ag-
gregation for our horizontal trade measure (at NACE2 rather than NACE4), since the lack of
observation at this finer industry level might induce a systematic bias in our estimates. In Col-
umn 3 we report the results recalculating instead the trade penetration index excluding exports,
i.e. bounding the index between 0 and 1, to test for the sensitivity of our coefficients. The
results are qualitatively the same, with some slight differences in the point estimates. However,
our main result of a large difference in the impact of the two import penetration indexes on
productivity in favor of the vertical one is not altered.

Finally, as for trade orientation, we have controlled for a potential bias induced by technology
gap among trade partners weighing import penetrations (both horizontal and vertical ones) by
a country index based on yearly GERD (Gross Expenditure on Reasearch and Development)
taking US as benchmark. These indexes, interacted with import penetrations, should allow us to
catch the distance to technology frontier. Point estimates of horizontal penetrations in Table 16
are very similar to those in Table 12b, whereas coefficients for vertical penetrations are slightly

lower but maintain significance and order of magnitude, from EU15 to China.

22Tf firm-specific fixed effects are spuriously correlated with other covariates, the latter might lead to potentially
inconsistent estimates.

21t could be the case that a trade shock which increases productivity in an upstream industry leads over time
to a more intensive use of inputs from the same industry.
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Table 14: Alternative productivity estimates — World Import Penetration
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Table 15: Robustness and sensitivity analysis — World Import Penetration
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Table 16: Robustness and sensitivity analysis - Technology gap, trade orientation and

productivity
Dep var: In(TFF) OF EU-15 NMS BRICs China
GERD_hor_import_pen 001g=* 0002 0017+ 0027+
(.0005) (0001} (.0008) (000%)
GERD_vert_import_pen | (0841%=* 0595%* 0703+ D250
(.0a0) (0063) O065) (007
Comstant G.07*=* 0 12%=* 9.11=%% 916+
(011} (.007) (-003) (.003)
Fim fixed effects ves yes vas yes
Time fixed effects ¥es yes ¥es yes
Observations 161,343 161,343 161,343 161,343

#xx 3% ¥ Statistically significant at 1%, 3%, 10% respectivaly

FE (within) estimator. Standard errors clustered at firm level

5 Conclusions

We have tested the impact of import penetration and trade margins on productivity using a
sample of roughly 35,000 Italian manufacturing firms operating in the period 1996-2003. After
considering the different impact of trade intensity and trade variety on productivity, in line
with the approach of the most recent literature, we have considered the effect of both import
penetration in the same industry (competition-led productivity gain) and of import penetration
in the up-stream industries (to gauge the productivity gain led by better input availability).
After having obtained unbiased productivity measures through the Olley and Pakes (1996)
semiparametric estimation, we have regressed Total Factor Productivity on the two import
penetration ratios, controlling for fixed characteristics.

Three main results emerged from this analysis. First, we find that import penetration pos-
itively matters for productivity, with an effect which is however differentiatied if considering
within vs. across-industries (vertical) indicators. In particular, an increase in the import pene-
tration ratio of the same industry would result in a productivity increase that ranges from 0.5%
to 0.8% according to the TFP measure and the econometric specification. An increase of the
import penetration ratio in the up-stream industries would instead increase average productiv-
ity by 9% to 12%. Second, both foreign firms and domestic firms participating in international
networks are on average more productive than the other firms. The productivity premium of
foreign firms ranges from 14% to 48% while the one of international domestic firms ranges from
10.1% to 41% according to the TFP measure and the econometric specification. We also find,
however, that import penetration alone does not explain much of the individual variance in TFP

levels, which is clearly (and not surprisingly) linked also to other relevant factors.
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Chapter III

Organizational Complexity of Multinational Groups and
Productivity
in an Enlarged Furopean Union

1 Introduction

The alternative organizational modes of foreign production by multinational firms constitute
an important variable in determining their relative performance. The choice to internalize some
value-added activities, the degree of diversification, the size of investment and their worldwide
location are all decisions that allow multinational firms to improve technical efficiency, increase
profitability and more in general enhance competitiveness through a coordinated management
of production activities. On the other hand, the increasing fragmentation of value chains, with
firms making final goods through multiple stages located in multiple countries, is a peculiarity
of the actual wave of economic globalization and it is testified by both an increase in trade of
intermediate goods and a surge in foreign direct investment. Yeats (2001) noted that intermedi-
ates already accounted for 30% of world trade in manufactures, whereas official aggregated data
for US and Japan show that around one third of trade flows were due to bilateral shipments
from subsidiaries to parent companies (Helpman et al., 2008). More recent data for Italy have
shown that at least 48.8 percent of manufacturing exports and 53.2 percent of manufacturing
imports of foreign subsidiaries located in the country is due to trade within their own group
(ISTAT, 2008). It means that half of the trade generated from Foreign Direct Investment (FDI)
in this country should be considered intra-group trade. Through a sectoral analysis of US and
Japan data, the OECD (2002) also suggested that the increasing trend in both intra-industry
and intra-firm trade is revealing of the establishment of vertical production chains, especially
with less developed countries.

In this paper, we explore one dimension of the vertical production chains, that is the com-
plexity of organization of international production within multinational business groups as rep-
resented by the complexity of the worldwide control chains, and link it to the performance of
their own affiliates.

By multinational business group we mean every multinational firm composed by a head-
quarter that controls at least one affiliate located abroad, whereas by complexity of the control
chain we propose an index which ranges from zero to infinity, namely from the case of a parent
company operating only one subsidiary in a foreign country to subsidiaries embedded in long
control chains ramified in different world regions. Matching balance sheet and ownership data
of subsidiaries with balance sheet and ownership data of parent companies, we are first able to

piece together control chains of multinational groups and then derive a continuous firm-specific
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measure that we refer to as Global Index of Complexity (GIC) for organizational hierarchies de-
fined by property rights. Relating this index to firms’ characteristics, we have three important
results.

First, we find that the simple affiliation to a business group implies a different firm perfor-
mance. In particular, we observe that subsidiaries owned by groups with a worldwide presence
explained by a hierarchical complex structure are more productive than simpler groups, which
in turn are more productive than firms owned by foreign individual shareholders, although the
relation becomes non monotonous for relatively higher levels of complexity. These results con-
firm the evidence provided by Khanna and Palepu (2000a; 2000b) for business groups (whether
domestic or multinational) in emerging economies such as India and Chile, where they can al-
leviate market imperfections not only in financial markets (Chang and Choi, 1988) but also in
product markets, labor markets and technology.

Second, different from the results of Nickell and Nicolitsas (1999) for UK, we find that
financial pressure is negatively correlated with productivity, but that this pressure is softened
by the affiliation to a group whatever its size. Further considering the different organizational
modes of the finance function by the group as a whole (Kuppuswany and Villalonga, 2010) and
the recourse to the stock exchange by single affiliates, we lean towards the hypothesis that the
better reputation provided by the affiliation to the group for credit loans is more effective than
the possibility offered by the development of an internal capital market in explaining a softening
of the financial constraint, especially for firms in transition economies that require enormous
financial resources only partially provided by young credit markets that operate in a context of
information asymmetries (Konings et al., 2003).

The third result concerns a comparison between the performance of affiliates involved in the
production of intermediate products and the ones that adopt a traditional strategy of market-
seeking. The levels of productivity are on average lower for the affiliates that sell their stan-
dardized intermediate products to industrial consumers, whereas in the case of differentiated
goods and services purchased by final consumers the affiliate is possibly able to apply a higher
markup because of a lower elasticity of substitution. Moreover, when the intermediate produc-
tion is controlled by a group with the development of an internal market for them, it is more
likely that the internal price is chosen to be more favorable to the group, with the difference
affecting the level of productivity. However, once looking at dynamics, i. e. the rates of growth
of total factor productivities, the difference fades away and the benefits due to the affiliation to
a business group prevail.

The geographical and time span of our analysis is the European Union in the period before
and after the enlargement to Eastern Europe: the latter event can be used as a sort of natural
experiment since, besides the global tendency of falling trade costs and technological progress
that enables multinational firms to fragment production internationally, enlargement has induced
an acceleration towards the creation of international value chains starting from a virtually FDI-
free environment, thus allowing for a good control of initial conditions. In particular, we restrict

our analysis to subsidiaries located in the new members of the European Union but owned by
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old members before the accession, with some insights on the relative performance of German
and Italian groups. These two countries, indeed, are the two main investors in the area in
terms of number of subsidiaries but their groups adopt different corporate structures and their
subsidiaries report different results in terms of performance with respect to the average of old
members.

The paper is organised as follows: in Section 2 we present some stylized facts of the East-West
European integration, showing how this latter is essentially driven by the internationalization
of value-added activities. In Section 3, we describe the procedure adopted to build our sample
of international groups, splitted between parent company and foreign subsidiaries. In Section
4 we define the boundary of the multinational groups and we introduce the Global Index of
Complexity, discussing some stylized facts related to this measure. The relationship between
group complexity, financial pressure and productivity is reported in Section 5, while Section 6

concludes.

2 Foreign production in New Members of EU and East-West integration.

Long before the European enlargement to ten new members of Central and Eastern Europe
(CEE) in 2004 and two others in 2007, trade flows between Eastern and Western Europe had been
increasing as the result of the gradual trade liberalization induced by the Europe Agreements in
the 1990s. At the date of accession, thus, only the formal adoption by the New Member States
(NMS) of the EU Common External Tariff remained to be implemented, with trade barriers
having already been progressively abolished during the accession negotiations. However, as
shown by Figure 1, the trend in the growth of trade within EU did not stop at the accession
date, but kept on increasing as economic integration in the enlarged single market acquired new
and deeper forms.

The volume of monthly trade flows increased of a 119% rate in the decade from January 1999
to September 2008, the month after which we can observe a trade collapse as one of the effects of
the financial crisis that let total exports shrink almost to the levels of 2004. Once decomposing

the trade in intermediate products and final goods according to BEC-SNA categories®*

, we note
that most of the growth of the last decade is due to the category of intermediate products which
are the ones that originate international production chains either as arm’s-length relationships
across different firm nationalities or as intra-firm trade for multinationals operating cross-border.
This simple stylized fact for the European Union as a whole is further confirmed for the case of
accession countries by Figure 2, where a measure of foreign production is provided by UNCTAD

with aggregate flows of Foreign Direct Investment crowding to these countries from the rest

of the world, both in million dollars and in percentage of the EU total. The steep path from

BEC (Broad Economic Categories) is a classification of traded products that takes into account the final use
of them. They are then aggregated according to SNA (System of National Accounts) categories that distinghish
between intermediates at different stages of production (primary, parts and components, semifinished) and final
goods (capital and consumption). http://unstats.un.org/unsd/cr/registry/regest.asp?Cl=10&Lg=1
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Figure 1: Trade and global value chains in European Union (1999-2009].
Soures: own elaberation on Evvostat/ComExt
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the beginning of transition showed an acceleration in 2004, the year of accession for ten New
Members, reaching a considerable amount of 75,660 million dollars in 2007 and an average 9% if
weighted against inward FDI destined to the Union as a whole. A figure that shows convergence
towards the Western levels given the disparity in economic size from which they depart, since
they account only for 7% of EU GDP but collect 21% of the population.

Even though in 2008 the percentage of FDI aggregate stock in New Members reached only a
3.95% respect to world total stock, there is a strong degree of heterogeneity in FDI to GDP per
capita stock indices, till a peak of more than 80% for small open economies such as Bulgaria,

Hungary, Estonia and Malta which are well above an average of 55% for the entire region.

Figure 1: Foreizgn Production in EU New Members (1993-2006),
Seurce: own elaboration on UNCTAD —Foreizn Direct Investment Databaze
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Given these trends in FDI flows, it is interesting to restrict the focus of analysis by category of
investment. In the same Figure 2 we have also the relative importance of cross-border M&A’s,
which are one possible form of entry in a host country with a foreign economic activity, i.e.
brownfield investment through the acquisition of an incumbent firm in the local market that
excludes the greenfield investments and reinvestment of earnings. Even if at the beginning of
2000s the percentage of M&A’s value covered almost the entire amount of FDI crowding to the
region, newly-found affiliates and reinvestment of earnings from previous activities represent the
bulk of the flows for the rest of the period, especially in the recent years after the accession.

A combined reading of Figures 1 and 2 provides first evidence of an economic integration
based on the creation of international production chains driven by the establishment of multi-
national firms in New Members of the European Union that are able to trade in intermediate
products with the rest of Europe, either destined to the internal market (within the group) or to

other industrial consumers for further stages of production before reaching the final consumers.

3 The boundary of the Multinational Business Group

Following a widely accepted definition (Dunning and Lundan, 2008), we define a multina-
tional firm as an enterprise that controls value-added activities in more than one country and
we consider a foreign investor as an individual, an enterprise or a government that operates in
a country other than the country of residence with a lasting interest (OECD, 1996). There is
a slight but important difference among the two previous definitions that arise concerns about
the delimitation of a boundary for foreign production. If in the first case we would have a
clear example of a hierarchy created for the coordinated management of firms (or branches) as
an alternative to market horizontal relations, in the second case the "lasting interest" of the
investor does not imply control of management decisions, even if a considerable influence on an
economic activity is always to be taken into account, and also it does not require the presence
in different countries. Essentially, in the first case we would have a clear-cut case of internal-
ization of foreign activities in order to minimize transaction costs (Williamson, 1985; Gatignon
and Anderson, 1988; Hennart, 2000), whereas a foreign direct investor can be distinguished by a
portfolio investor for the duration of the interest, this latter a wider definition that includes also,
but not only, the case of internalized activities. From an empirical point of view, the concerns
arisen are twofold: a) the first is a problem of threshold: which is the level of equity participation
and /or voting rights that allows to define control within the hiearchy of a Multinational Firm?
b) Second, how should we consider the case of firms owned by foreign individuals?

The first question has no straight answer, since control is defined in relation to the degree of
other shareholders’ participation®® and can be rather considered firm-specific. For example, in
the case of a public company, a minority share can allow control on the whole company either

because the rest of equity is fractioned among unorganized shareholders or, as it is sometimes

%5 Or eventually by monopsonistic relationships between suppliers and industrial customers, where the bargaining
power of a unique customer is such to define control.
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the case for financial funds, the majority is not interested in the management but considers the
investment essentially as a portfolio activity. The commonly accepted FDI threshold of 10% can
then be considered too low or too high once looking for control, according to firm-specific consid-
erations. Here we follow the consolidated experience of the international accounting standards
(IAS/IFRS) and proxy control above a threshold of 50.01% of direct or indirect participation.
In theory, a trade-off emerges when dealing with subsidiaries belonging to more groups: com-
pleteness of the control chain (boundary of the group) would call for a double counting of them
by different groups, while a complete partition of the subsidiaries among groups would call for
their belonging to only one single group. A threshold of 50.01% would seem more appropriate
for the case in hand, but it could exclude some affiliates leaving them outside the boundary
of any group and introducing a potential selection bias. We will control in the next sections
if results change in case we include double-counting of firms with a lower threshold of 25.01%,
that however in our sample account only for about 1%.

As for the firms that are considered foreign because they are directly owned by residents in
another country, we split these FDI in two different subcategories: the first one is considered a
multinational group when at least another firm is owned by the same individual and is located
in another country, the second one is simply considered as originating an individually(or family-
Jowned internationalized firm but not belonging to a group.

More briefly, we define a Multinational Business Group as a set of at least two companies
located in different countries and linked by a common control as defined by property rights
above 25.01%. Adopting this criterion, and employing the Amadeus database by Bureau van
Dijk?6, we are able to identify more than 129,114 globally-active groups in the European Union,
of which only 30,301 have two or more subsidiaries abroad, the majority being represented by
one foreign subsidiary owned by a parent company located in one of the EU members.

Within this wider set of companies we restrict our analysis to the European groups that,
having their ultimate owner in one of the EU-15 countries, locate their affiliate(s) in at least one
of the New Member States?”. The period considered for the sample is 1998-2006, an interesting
period for the progress of economic integration within European Union, when accession of New
Members was first prepared and then implemented, but also when the euro was adopted as
a single currency. Both events concur in fostering the creation of intra-European production
networks.

The recent availability of ownership data lets us trace the whole control chain of each com-
pany, allowing us to match every subsidiary with the ultimate owner, up the chain, which
ultimately controls the whole group to which the single subsidiary belongs.

Matching ownership data of ultimate owners with their subsidiaries, we have obtained a
sample where, together with balance sheet data of every subsidiary, we have merged either the

balance sheet data of the ultimate parent company in EU15 or some other ownership data of

26 Amadeus by Bureau van Dijk collects more than 8 million European companies in ... countries.

2TCyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia and Slovenia on 1st
May 2004; Bulgaria and Romania on 1st January 2007.
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Table 1: Matching Ultimate Ohwners and affiliates: a dataset

Parent Number of firms involved Indicators
country
TUlrimnar: parent Group-ewoed  Individually or Forzizo- PercmvTior
COMmpamias subsidianss family-owned  conmolled fims aF
(A} (B} subs inETLE SUESVARIES
[ B+C) ON THE TOTAL
ELUF
Anstria 2 144 1,108 1,342 4 L7 04
Belgium 97 239 472 711 24d 5.92 320
Denmark 205 302 119 421 147 1232 120
Finland G 210 21 431 318 4.03 184
France 143 338 1173 1,711 iTe &8.73 770
Cermany 141 541 4,739 5,280 84 8.4 377
Greece 24 48 1,735 1,803 200 1,47 812
Ireland [} EL] 3 T2 G0 0.37 0.36
Tealy &7 178 6426 6,601 241 4.08 20.72
Luxembourg [ 128 0 142 2150 a.3r 047
Metherlands 93 303 614 a17 ER .95 413
Portugal 3 13 54 67 433 0.18 030
Spam 85 134 342 478 1.58 Sig 214
Sweden 520 T40 318 1,068 142 75 451
Unired Kingdom 149 267 888 1,155 178 210 J20
Total 1,638 3,819 13,301 11211 233 108 100

the foreign owner in case of individual ultimate ownership.

The sample includes firms engaged in every economic activity classified in NACE rev 1.1 at
4-digit codes, i.e. it also cover services. Table 1 provides a description of the sample in terms of
nationalities and numbers.

Among EU15, Germany and Italy are the countries that, as our sample data show, host
together parent companies which owns the majority of subsidiaries located in New Members,
23.77% and 29.72% respectively. More than German ones, Italian subsidiaries in New Members
are in general individual(or family)-owned (97.3% of the Italian sample), with only 67 parent
companies that own an average of 2.61 subsidiaries each. Here Sweden, Denmark and Luxem-
bourg are the only old members of EU that have more corporate-owned than individually-owned
subsidiary. In the case of Luxembourg, however, the data show that most of ultimate parent
companies are often legal entities located in the country because of tax exemptions, but with

clear foreign (different from Luxembourg) nationality.

4 The Global Index of Complexity (GIC)

In order to derive a synthetic measure of organizational complexity of the multinational
network, we borrow from graph theory. Graph theory has among its scopes to observe and
measure mathematical similarity of objects with a multidimensional nature and represent them
in a graph form. Figure 3 is an example of a theoretical graph with its nodes and edges, where the
first are elements of a more complex system connected together by the second ones in different
and alternative ways.
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Figure 3: A Multinational Groups az a Hierarchical Graph
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From the draw of anorganic molecules to the representation of a file system on a computer,
complexity of natural and social systems can be measured by some form of entropy tailored
to the specific objects of analysis. Here we adapt a measure for entropy of hierarchical graphs
(Emmert-Streib and Dehmer, 2007) to the measurement of the complexity of control chains of
business groups operating abroad.

A hierarchical graph is any flat graph to which at least one parent node is added to assign
functions to the other nodes (Palacz, 2003). In our measure, the nodes of the graph are the
subsidiaries and the edges are represented by control participations. Hierarchical graphs are
generalizations of tree graphs: if the latter ones provide for only one vertex from which several
arms depart as in a tree but two different nodes are connected by only one edge, the hierarchical
graphs allow for different ultimate vertices that can be directly or indirectly connected through
several edges. Given the concept of hierachical graph as defined above, the adoption of it to
represent a firm hierarchy as defined in transaction cost economics seems even obvious, whether
it represents the organization chart of a single firm, its division in branches or the agglomeration
of affiliates coordinated by a headquarter as in our case.

The algorithm we use to measure complexity of corporations requires a previous step in order
to identify the boundary of the multinational group following the discussion of the previous
paragraph and adopting the notion of control to determine the economic space that belongs
to the firm. As international economic literature has often showed when analyzing spillover
effects, influence on the management of a firm is possible with lower participation and in fact,
it is not necessary to have complete control on a subsidiary to exert influence on management
or to contribute positively with knowledge and experience. To the extent, following TAS/TFRS
accounting standard, we have opted for a minimum threshold for direct or indirect control
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participation of 50.01%, since our objective is to trace the effects of hierarchical coordination.
The consideration of cross-participations, i.e. the indirect participation of the headquarter
through the stakes belonging to other affiliates within the group, allows to take into account the
effective control exerted by the headquarter on the management of a single subsidiary.

Once we have identified the boundary of the Multinational Business Groups, we are able
to draw the control chain of every corporation as in the example depicted in Figure 3, where
the coloured objects represent nodes/subsidiaries belonging to the complex system of a single
business group, whereas the other nodes can represent another business group interlinked with
the first one. The draw clearly shows how mobile can be boundaries between groups: the
exclusion of subsidiary 13 and the inclusion of subsidiary 9 in the first group, for example, is
determined solely by the combination of control threshold and cross-participations.

There are however several dimensions that have to be considered for every group having at
disposal the whole control chain : the number of nodes, in this case clearly linked to subsidiaries;
the number of edges, in our case given by the control links; and the number of levels, represented
by the vertical distance of subsidiaries from the ultimate owner.

The simplest version of a Global Index of Complexity (GIC) we propose is able to summarize
the information content given by those dimensions in a unique numerical variable that can
be fitted both to groups spreading their economic activity worldwide and to simple groups
constituted by one parent company owning one subsidiary abroad. Given the scope of our
analysis, we assume that domestic subsidiaries are all collapsed at level 0, with no distance from
the parent company?®. The Index thus assigns a discrete probability distribution P : L — [0, 1]
to every level I, where probability is p; = § with n; number of nodes on level I and N total
number of nodes: ; ;

GIC = lzlpz log (1/p1) = ; Nl < ) (1)

As such, the index ranges from zero, when a parent company operates all subsidiaries in a
foreign country?® at the same level [, to infinity. The higher the index, the more ramified are
the control chains that have to be covered before reaching the final objective of the coordinated
management decision. The logarithmic weight with base 2 assigned to the probability term of
every level increases the measure of complexity (marginal complexity) when more subsidiaries

(n;) are included such that:

0GIC
Opy

<0, withn, e Nandn; >1 (2)

28 An alternative method can include all domestic subsidiaries in a level one, without regard of the actual
level given by control links, and then beginning with foreign subsidiaries from level 2. The additive property
of the Index allows then a decomposition between domestic and global complexity, once a complete partition of
subsidiaries on levels is made.

29The Index is not monotonically increasing in the number of subsidiaries since we are interested more in the
combination of subsidiaries and property passages that leaves room for complexity in the coordination procedure.
The more the contemporary combination of nodes and levels you have to go through to implement a managerial
decision, the more the difficulty to drive a bargain among conflictual stakeholders. See for example for a reference
on minority shareholders
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but with 68022 zc > 0, hence a decreasing marginal complexity in n; number of subsidiaries for level
[. This latter characteristic of the measure we adopt for complexity is consistent with the idea
that, after an initial fixed cost substained by the parent company to implement a governance
for the whole system, a marginal increase in the complex structure of the system would cost less
and less to the parent company thanks to economies of scale.

The GIC is also increasing in the number of levels given that a new level would add another

term to the sum, but this formulation of the Index does not discriminate among subsidiaries

0GIC _ 0GIC
Opm Opn

The complexity that another subsidiary adds to the general complexity is not differentiated

belonging to different levels, that is

for m # n two different levels when m < n.

for the level it belongs. To do it, we can give a penalty additional weight to the probability
distribution of levels more distant from the parent company. We could thus rewrite another

version of Index:

L n; N
GIC* = Zzﬁ log <m> (3)
l

where as before | € N is the level /distance from the ultimate parent company that is now taken

oGIC 0GIC
6p’"L 8p7L

Here the rate at which marginal complexity decrease with the acquisition of subsidiaries

into account in the incremental complexity, since for m < n.
depends on the combination of number of subsidiaries already at that level and the number of
levels itself.

The choice between the simple Global Index and its augmented version should depend on
considerations about the control that ultimate parent company have on more distant subsidiaries.

Another way to stress the distance (or complexity) could be the explicit introduction of
the edge entropy in the measure, for example if we considered cross participations as a further
dimension in the Index, or also if we wanted to count how many intra-firm trade connections
are present within the group and their thickness. In the first case, as we have mentioned above,
an affiliate can be finally owned through direct participation (held by the headquarter) and
indirect cross participations (held by any other affiliates in the control chain) and the control
participation should take into account both. But a proliferation of edges, i. e. the direct
or indirect property links among members of the group, could be another factor determining
complexity in the coordination of the Multinational Business Group that makes enforcement
of management difficult the more distant the affiliate is considered in terms of property rights.
We would have a joint probability distribution p;; = p§ * p} , such that pf = % and pj} = &,
with e; number of edges at level [ and E total number of edges in the graph and the simple
multiplication of the two events’ probabilities to indicate that they are mutually independent.

The Index in this latter case would be:

L L
GIC™ = ZZP@' log (1/pij) (4)
T
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O0GIC
Opi;

<0, withn,eeNandn >1, ¢ >1 (5)

with a decreasing marginal complexity in both nodes and edges, provided that we have at
least one subsidiary and one control link on each level.

However, given the scope of our analysis, the combined consideration of a threshold and cross-
participations at a preliminary step for the boundary suffices to single out controlled affiliates
and their performance in relation to the size of the group, whereas this latter version of the
Index would be useful to measure hierarchies that flow into some form of alliances (i. e. hybrid
form of organization between hierarchies and markets) with some participations well below a
control threshold but a certain degree of influence in management decisions. Of course in this
latter case we would have no perfect partition of subsidiaries among final headquarters, but very
ramified graphs where connections (edges) gradually fade out.

Interesting to mention, we think that this index would be also useful in the case of intra-firm
trade, where one would have a measure of the integration of activities within the group based
on the number of exchanges of intermediate products among affiliates. A hint on the degree of
vertical integration of the group in the production process.

Applying our Index to the sample of subsidiaries and global ultimate owner described in
Section 1, with a threshold for control participation at 50.01 percent, we have a GIC for parent
companies located in EU15 and we can attribute this variable to 3819 subsidiaries located in the
New Member States. As Table 1 shows, 18,392 firms have an individual ultimate owner and do
not have an Index of Complexity, i.e. they fall into the category of foreign individually owned
firms as discussed in Section 3. An in-depth analysis we have conducted on the ownership data
has demonstrated that 92.9% of sample subsidiaries that are ultimatelly owned by individuals
are also immediately owned by individuals, i.e. there is no control chain to consider for them.
For the 7.1% remaining we cannot retrieve ownership data for ultimate owners.

A first useful exercise able to show investment strategies for corporate groups investing in
New Members of EU is the decomposition of the GIC according to world regions. What we
do is a separate calculation of the Index within a world region, isolating it from rest of the
world’. Results are shown in Figure 4. Two interesting remarks emerge from this exercise.
The first one is that sample groups are well rooted in developed countries, as from average
GICs indicate: other "EU15" countries (different from country of origin), "North America",
"Oceania" (essentially Australia and New Zealand) and "Rest of Europe" (countries not members
of the EU) display thicker distributions. Instead, EU groups have a simpler corporate structure
in less developed countries: "Latin America", "Far East and South-East Asia "(including China
and India), "Middle East and Africa". Complexity in New Members sat between that registered
for developed countries and that portrayed for less developed countries. The second remark is

that, more than the geographical distance, data suggest a relationship between the development

30This exercise obviously excludes one-parent-one-subsidiary structures given that, if present, they had the
unique subsidiary in New Member States due to the initial selection of the sample
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Figure 4: Multinational Complexity in ley geographical areas of business groups investing in New Members
Worldwide dispersion of Multinational Business Groups
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of a hierarchy with a complex production network of subsidiaries and the quality of institutions of
the host countries that should be further investigated. Beyond our sample, a first investigation
on European business groups investing abroad has shown that the one-parent-one-subsidiary
strategy is the most preferred in emerging countries. In particular, out of the 129,114 globally-
active groups monitored within the EU, there are only 1,213 groups that have invested in China
or India and 960 of them have invested in both China or India and the NMS.

In Figure 5 we present another interesting exercise, showing the kernel density (log) esti-
mation for the complexity distribution of EU15 sampled groups, first confronted with German
ones alone and then with Italian ones. The most simple complexity is given by a one-parent-one
subsidiary control chain: looking at the thick left tails of the distributions we see that many
groups operating in New Member States adopt this ownership structure, while this is relatively
less the case for Italian and German groups, where however, as we have seen in the previous
section, the bulk of firms are owned by individuals with no control chain (not reported in this
figure). The other peak of the EU15 and German distributions is in the middle, with a not
so high global complexity, with German groups that pull the average EU15 curve up. Italian
groups are instead either relatively small or relatively large, with a striking absence in the center
of the distribution of middle-complex groups.

The first important preliminary result we find, once differentiating between subsidiaries
controlled by a group and firms controlled by foreign individuals (see Section 3 above), is that
the simple affiliation to a corporate group, whatever his complexity, is related not only to higher
productivity, but also to higher firm size and profitability.

In the following Table 2 we calculate the performance premia of affiliates owned by corporate
vs. individuals or families: in the first column we adopt a simple OLS, while in the second
column we include industry fixed effects in order to correct for possible correlation of firm-level

measures with industry characteristics. Firm-level productivity is given by estimates of TFP
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Figure 5: Multinarional Complexity of German, Italian and other EU 15 groups investing in New Members
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Table 2: Control premia for affiliate: in New Members

aLs OLS fived
effects
Log TFP 1.014%%= 09074
(0.011) (0911}
Log Value Added per Warker 1 3649 1g7re==
(0.018) (0.018)
Log Turnover per Worker 1.93guss 1591w
(0.015) (0.015)
Log Empleyment 2 2ggee- 2183w
(8.014) (0.014)
Log Turnover LR b e
(3.021) (0.021)
Log Prafic 3515w L8 ¥ had
(3.024) (0.0235)

according to the Levinsohn and Petrin (2003) methodology®' (see Appendix for details) and by
labor productivity proxied by value added per worker and turnover per worker. Firm size is
proxied by both number of employees and turnover, whereas profitability is represented by the
profit /loss before taxation from the balance sheet.

On average, for subsidiaries located in the New Member States owned by EU15 residents,
the affiliation to a group means a 90.7% difference in terms of TFP, with labor productivity
even higher. Group-owned subsidiaries are on average fourfold bigger in terms of turnover,
but also more than twice bigger in terms of employees and three times more profitable. As
for profits, prudence is required because the favorable taxation in the countries of enlargement
could have given incentive to the phenomenon of transfer prices which can cause displacement
of profits within the group, a phenomenon that can not take place in our control subsample of

individual-owned subsidiaries.

31The identification of a sectoral production function and a firm-specific residual for TFP has required the
consideration of all the firms (including domestic ones) in every New Member country and every sector included
in the original dataset for a total of about 2 million firms with data on capital, labor and intermediates provided
by the Amadeus database by Bureau van Djik.
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Tahle 3: National premia for German vs Italian affiliates

Individually or family-owned Contralled by a group
OLS OLS freed effects OLs OLS fixed effects
Log TFP 0.202%% 0.223%% 03304 0.292%%%
(0.014) (0.014) (0.032) (0.035)
Log Value Added per Worker 0.434%= 0.322%% -0.171% 0.227%
(0.029) (0.029) (0.093) (0.089)
Log Turnover per Worker f4gres= 030495 052408 044255
(0.020) {0.020) (0.063) (0.065)
Log Emplayment 0.351%* 0371 0.665%=* (.455%=
(8.018) (0.018) (0.080) (0.093)
Log Turnover 0.727%e 0.515%% 1.29]%% 0.973%%
(3.028) (0.017) (0.094) (0.093)
Log Profit 0.404%== 0.516%% LI8ge=* Lodge=*
(0.033) (0.033) (0.116) (0.114)

The higher performance of foreign affiliates with respect to firms owned by foreign individuals
could be attributed to higher managerial pressure and/or to specific and standardized production
and management processes experimented in other affiliates of the group. Especially the latter
could be a qualification of what we generally refer to spillovers. Even if economic literature
has showed that foreign-owned firms are more productive than domestic ones due to knowledge
spillovers, the codification of them within a business group should allow a faster and better
circulation whereas family-owned businesses, in which knowledge tends to be less codified, are
less able to let spillovers circulate worldwide. As we will see in the next section, the international
boundary of the group has its importance in the circulation of experiences. Size premia are even
larger than productivity premia and this difference could be explained by the greater availability
of resources that subsidiaries of corporate groups typically enjoy with respect to constraints that
individually owned subsidiaries have to face.

A second important result is that the nationality of the parent companies seems to matter.
Confronting German and Italian subsidiaries on productivity, firm size and profitability, we
observe that German-owned firms perform better than Italian ones on average. That is what we
report in Table 3, with the same methodology as before, but with the premium now calculated
in terms of German vs. Italian ownership, for both types of ownership (corporate vs. individual
or family-owned). Of course here the difference is to be attributed to organizational talents that
owners and management of different nationality bring with themselves from home country.

German-owned firms are more productive, 22.3 percent if individually-owned and 29.2 if
group-owned when we take TFP levels. Once controlling for industry fixed characteristics, also
labor productivity is higher for German subsidiaries, with a ratio higher in case of individually
owned firms that are 32.2 percent more productive than Italian ones This latter result could
be in part explained by the fact that we know from our sample that German subsidiaries are
usually more capital intensive with an average ratio between capital and labor of 238,000 euro
for Germany and 183,000 euro for Italy. With a more capital intensive production process,
ceteris paribus, a firm will register higher marginal labor productivity and lower marginal labor
productivity. In fact, for German-owned firms we register a capital productivity, calculated as
value added on fixed assets, which is 21.1 percent lower than Italian-owned firms. Size and
profitability show premia for subsidiaries with a German ultimate owner which are almost twice
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as large in case they are corporate-owned.

5 Productivities, organizational complexity and financial pressure of for-
eign subsidiaries

Once having determined a ranking of productivity, and a correlation between type of cor-
porate control and firm performance, it is worth further exploring this relationship in order
to understand whether corporate ownership per se, or rather the characteristics associated to
corporate control, namely the complexity of the group and financial pressures, matter for pro-
ductivity.

We have already treated in Section 4 our proposal for the measurement of groups’ extension of
hierachical organization, the GIC in its first augmented version that takes into account a penalty
for farther levels of distance from the headquarter. From the point of view of transaction cost
economics the GIC can be also considered as the size of the group, i.e. the extent to which
the Multinational Business Group has internalized value-added activities. A measure to be
confronted with the size of the affiliate itself at the beginning of the period (size;—1) and the
size of the ultimate parent company at the beginning of the period (Sj—1), in order to have a
complete overview of the effects of internalization processes on productivity. For the financial
constraint instead, we prefer to adopt the measure suggested by Nickell and Nicolitsas (1999),

through a firm- and time-specific ratio:

interest _payments;;

FP, = (6)

profit_before taxy + depreciation; + interest _payments;

which is based on the cost of the credit rather than on the level of indebtness and/or lever-
age as done in other studies (Desai et al, 2008), since we argue that levels here could be the
object of a specific financial strategy whereas the real cost paid for this strategy is the price
that conveys information on the position of the firm on financial markets. Unfortunately we
don’t have data to measure the extent and the development by multinationals of an internal
capital market since our firm-specific interest _payments; can comprehend both interests paid
to external resources and financial expenses for intra-group loans. We try however to verify if
the recourse to the stock exchange (a dummy quoted; that equals 1 if the affiliate is quoted)
has an effect on the financial constraint and, following Kuppuswamy and Villalonga (2010), if
the specialization of the group in financial activities (a dummy financial _group; that equals
1 if the headquarter is specialized in financial activities*? and/or the majority of subsidiaries is
involved in financial activities) is the cause of a softening of the financial constraints. A binary
variable group control; separates the dataset between firms that are controlled by a group and

individually owned firms, whereas another binary variable intermediates; disentangle between

32 A financial activity here excludes the mere holding activity and administration of the group subsidiaries
(NACE rev. 2, code 7010)
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core activities involving the production of intermediate products (whether destined intra-group
or to other industrial customers) and production of final goods and services®3.
We first estimate the following specification for Total Factor Productivity levels of all the

firms included in the dataset:

In(TFPy) = oo+ a1 *xIn(sizej—1) + ag* (FPy—1)" + as. * group _control; +
+ay * group _control; x (FPy_1) + as x quoted; +
+ag * quoted; x (F'Py_1) + ay * financial _group; +
+ag * financial _group; x ag x (F Py_1) + intermediates; +

+auo * intermediates; * group _control; + py, +n; + 0y +ui + € (7)

The results are reported in the first column of Table 4, where we adopt a Hausman-Taylor
(1981) strategy with fixed effects for industry (n; ), host country (i, ), time ( 6:) and the
endogeneity through time of size (size;—1) is controlled instrumenting with firm fixed effects
(ui)-

The preference of a Hausman-Taylor (1981) estimation model on both a Fixed Effects model
and a Random Effects model emerges as a result of a pre-estimation test proposed by Baltagi
et al. (2003). The use of such a model specification allows us to introduce in our estimating
equation fixed individual characteristics, such as the corporate ownership, controlling however
for the correlation between some of these characteristics and the unobserved individual-level
random effects. Following the pre-estimation strategy proposed by Baltagi et al. (2003), we
performed a dual Hausman test, the first one confronting Fixed Effects model and Random
Effects model, as we have just done before, and a second one comparing Fixed Effects and
Hausman Taylor with a coherent choice of regressors suspected to be endogenous after the first
test. If the result of the first test failed to prove consistency of Random FEffects over Fixed
Effects, the result of the second test has instead provided a direction for the consistency of the
Hausman Taylor estimation strategy. As a further control on the correctness of the Hausman
Taylor choice, we also have performed a modified (robust) version! of the Hausman test as
proposed by Woolridge (2002), to avoid the shortcoming of the classical version that assumes
Random Effects model as efficient, with «; and ¢;; independent and identically distributed.

The coefficient of firm size here is negative and significant meaning that larger firms show

lower levels of productivity. But, considering the size itself as a control, we confirm that group-

33RPI classification of economic activities based on NACE rev. 1 4-digit codes.
34The robust version of the Hausman test proposed by Woolridge is based on the null hypothesis that after a

first partial demeaning of the specification following Random Effects strategy, a further demeaning for individual
time fixed effects is not significant. From the following specification:
yir — 07 = (1 — 0)a; + B( Xt — 0X,) +v(Xie — X)) + vin

a o2 . . . .
where 6 is the estimated version of 0 =1 — ’/Weﬂx@’ v is not significantly different from zero.
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Table 4: Productivity levels, group size and financial pressure
Dependent variable : Hanzman- Hausman-
Taylor (1)  Tavlor (2)

IniTotal Factor Produoctivity)

In(zize, ) -.09557== - 0T3GE=T
(00EL) {.0118)
In{parent_sizes ) Do2s
{.0030)
financial pressure, ; - 1187F=E= - 0T3GE=T
(R Y] {.0118)
squared financial pressure, -Q0TEE=E= - DpEl===
{0001y {.0008)
group control TTTeEEE
(_0380)
financial pressure, *gronp control 0184===
(004X}
In{GIC) 2.2280%=
{.TOT0)
squared_In(GIC) -1.2668*=
(4683}
financial pressure, TGIC - DOTE
{.0103)
quoted -0312 - 3503
{-2600) {.4023)
financial pressure, ;*guoted -.04602 -0261
(038 (052T)
financial group - 1840F= - 1748%=
(_DES9) {0200
financial pressure, “financial group LI - D04E
(0133) {.0130)
intermediate: production - 17§a=== - 31g5===T
(0401) {OTE2)
intermediates*gronp_control - 17§9==
(0Gen)
Constant 52578 %% S E030=*=
(D588 (.3674)
IV firm fixed effects Te: Tes
Sector fized effects Yes Tes
Host conniry fized effects Yes Tes
Time fixed effects Te: Tes
Observations 20,609 3183
Wald 374237 490333 (2T
(26}
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affiliated subsidiaries are 78% more productive, a result consistent with the preliminary evidence
reported in Table 2. Ceteris paribus, financial pressure has a negative effect on productivity lev-
els, contrary to what Nickell and Nicolitsas (1999) found for UK but consistent with a transition
economies context where restructuring of firms’ activities is crucial to reach competitiveness and
it involves the employment of remarkable stocks of financial resources (Konings et al. 2003).

A Wald test for linear and non-linear hypothesis performed after the Hausman and Taylor
(1981) estimation has helped us to provide the specification with the inclusion of a quadratic
term (y = 1,2, respectively). Increasing levels of financial pressure have a proportionally in-
creasing effect on TFP levels, i.e. the exposure to a harder and harder credit constraint makes
restructuring more and more difficult. A result that makes sense and that opens up problems
of informative asymmetries in financial markets, where the cost of the credit substained by re-
structuring firms is not related to the potential of the firm itself, but to the collateral it is able
to provide. In fact, we have tried to include the total debt load in the specification (debt on
assets), once controlling for financial pressure, but we have found it to be not significant on the
levels of productivity. On the contrary, the positive and significant coefficient of the interaction
term between financial pressure and group control shows that firms that are affiliated to a group
have a softer financial constraint, with financial pressure having a proportionally lower effect
on productivity with respect to individually owned firms. Unfortunately we cannot directly
infere from these results if the relief is due to the creation of an internal capital market within
the group or to a better reputation that an affiliate can provide as collateral when recurring
to external financial resources. We verify however that the quotation on the stock exchange is
neither among the determinants for the softening of the constraint nor a feature that suggests
higher levels of productivity. Adopting instead the strategy of Kuppuswamy and Villalonga
(2010), a striking result emerges for groups that have affiliates and/or headquarters involved in
a professional financial activity (different from simple holdings). Here we have that they are on
average 18% less productive than the ones that are owned by other groups with no prevalence
of financial activities. Indeed these latter should be more interested in the integration of their
subsidiaries in international value chains rather than in exploiting dividends as for any other
financial investment, hence the exchange of best managerial procedures that could explaing the
productivity premium. It is in fact clear from the data that most of the financial groups we
can identify are essentially financial funds and there is also no evidence of a different credit con-
straint for affiliates belonging to them. A different reasoning applies to the noteworthy result
for affiliates involved in the production of intermediates that are on average 18% less productive
and even less in the case of group affiliation. The lower level of productivity can be due to the
relative standardization of intermediate products destined to industrial consumers with respect
to the provision of differentiated final goods and services purchased by final consumers. In the
first case a greater elasticity of substitution could determine a lower markup, hence a lower
price that in the case of an affiliate selling within its own group it is also an internal price more
favorable than a market one. The interaction term between group-control and intermediates

production confirm this latter expectation.
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Restricting our analysis only to group-owned affiliates we estimate the following specification

for which results are reported in the second column of Table 4:

In(TFPy) = oo+ a1 *xIn(sizei—1) 4+ g xIn(Si) + asz « In(FPy—1)" + a4 x In(GIC;) +
+as * In(GIC;) * (FPy—1) + ag * quoted; + a7 * quoted; * F'Py_1 +
+ag * fin_group; + ag * fin_group; x F'Py_1 + oo * intermediates; +

Ty 15+ 0 + u; + €4 (8)

In this case we substitute the binary variable that showed affiliation with our group size
measure, the GIC; in the second augmented version of Section 43° and we also control for the
size of the ultimate parent (S;;—1). Results show that affiliation to a more complex hierarchy is
associated to higher productivity levels. In line with what transaction cost economics argues,
the benefits of a bigger hierarchy could range from an enhanced exporting activity due to intra-
group trade, to superior managerial practices, access to standardized and codified technologies,
better market information with respect to ‘lonely knights’ or better access to finance, thanks
for example to a better reputation and to the support of a network of relations collected by the
group. The relationship with productivity is however not monotone, with subsidiaries owned by
medium-sized groups benefiting more from the affiliation to a global network than subsidiaries
belonging to very complex groups. The results actually allow for the computation of a complexity
threshold at 2.41 (the exponential of 0.88), below which benefits are definitely positive. From
Figure 5, where we showed the k-density log distribution of complexity of EU15 business groups
operating in New Member States, we can see that the threshold is set more or less in the middle
with respect to the existing groups, that we however remember are only the groups investing in
New Members for which we calculate worldwide complexity. In particular, we see that 59.5%
of group-owned subsidiaries belong to networks below this threshold. If we separately consider
German and Italian groups operating in the new member States we can moreover notice that
the median and mode of our GIC index for Germany are set below the threshold, whereas
the Italian distribution is relatively flat within the same range. From the subsidiary sample,
about 54 percent of Italian subsidiaries belong to networks that show a complexity above the
threshold, whereas the figure for Germany is only 23 percent. Hence, right where the complexity
benefits more, Italian groups are relatively less present than German and EU15 ones. The latter
is a structural weakness for the Italian organizational presence in the countries of enlargement
which is hindering their exploitation of profit opportunities. Surprisingly, the coefficient for the
interaction term between financial pressure and group complexity is not significantly different
from zero. Comparing this result with the interaction term in the previous specification and

recalling that our specification now includes only those firms that are corporate-owned, we

3Tt is the GIC plus one to calculate the logarithms and avoid the dropping of zero-complexity groups from
regression estimates, that is the groups composed of one headquarter and one affiliate.
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conclude that, once the corporate control is assured, the size of the network is not important
in assessing the financial constraints the subsidiaries face. More than the wider internal capital
market that a business group can develop, the better reputation of a firm that is controlled by
a business group seems to be the crucial factor in determining the cost of the credit.

Besides the analysis of TFP levels done in the previous specifications, we perform a similar
exercise for TFP growth rates to control if firm performance through time is influenced more
by management coordination than by a cherry-picking selection bias with wider groups able
to acquire affiliates with better perspectives given their information advantage. Again here,
we first consider the whole dataset with group-owned and individually owned firms given the

specification:

AI(TFPy) = ap+ ai*xln(sizei—1) + ag * (FPjy—1)" + as. * group_control; +
+ay * group _control; x (FPy_1) + as * intermediates; +

+ag * intermediates; x group _control; + ju, +n; + 0 + u; + €t (9)

and then we restrict the dataset to group-owned firms for which we have the measurement

of complexity:

AI(TFPy) = ap+ap*xln(sizeg—1) + ag *In(Si) + age x In(FPy—1)7 +
+ay * In(GIC;) + a5 *x In(GIC;) x (F Pi—1) + ag * intermediates; +
+up + n; + 0 + u; + € (10)

and results are contained respectively in columns 1 and 2 of Table 5.

The results on the whole dataset show that on average firms affiliated to a group grow
8.64% more after controlling for the negative effect of firm size. An important result, this latter,
that confirms the idea that corporate ownership assures the accession to benefits over time. The
financial pressure, calculated as in the previous specifications, has a negative effect on the growth
rate of productivity but is partly loosened for group affiliates, as a confirmation of one of the
benefits of corporate control. The second column of Table 5 excludes once again firms belonging
to individuals and concentrates only on group affiliates. Here we find a 5.9 percent positive effect
of group complexity on the productivity growth rate, once controlling for firm size and ultimate
parent size. The Wald test here excludes a non-linear specification for In(GIC}) and point
estimates confirm a less stringent financial constraint on productivity growth for group-owned
subsidiaries, but the interaction term between complexity and financial pressure rejects again
the group complexity as one of the determinants for the softening of the constraint . Differently
from the case of levels, we observe no difference in growth rates for subsidiaries involved in the
production of intermediates. This is actually a confirmation of the fact that the productivity

gap in levels is attributable to the relative standardization of production and a lower elasticity
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Table §: Productivity growth, group size and financial pressure

Dependent variable : Hawsman- Hausman-
Taylor (3)  Tavlor (4)

growth rate of TFF

In{xize, ) - 0fga=== -0432%=
(00T (.0157)
In{ultimate_parent_size, ) -0034
(.0021)
financial pressure, -DEG0TTT - D330==x
(DDE3) (.0021)
squared financial pressure, - Do3g=== -022E=
(.D00E) (.0003)
group confrol g6
(0251
financial pressure,.,"group control A1d4==
(0045
In{GIC) DEgREEx
(.0191)
financial pressure, *GIC J00E0
{.0065)
intermediate: production A730== - 000E
(0228 (.0247)
intermediates*gronp_control -0115
(0370
Constant R LT 2252E=
(D515) (.0818)
IV firm fixed effects Tes e
Sector fized effects Tes Yes
Host conntry fixved effects Tes e
Time fized effects Tes e
Observations 15,438 3,002
Wald 403 13 ns 53

Tesi di dottorato "HETEROGENEOUS FIRMS AND HETEROGENEOUS RESPONSES FROM ECONOMIC INTEGRATION: EMPIRICAL STUDIES"
di RUNGI ARMANDO 1

discussa presso Universita Commerciale Luigi Bocconi-Milano nell'anno 2011
La tesi € tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'universita Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



of substitution with respect to final goods and services. Some characteristics, these latter, that
however do not prevent firms to enhance competitiveness and performance within their own

sector exploiting the benefits of the affiliation to a group.

6 Conclusions

We have investigated the performance of subsidiaries in the New Member States of the
European Union that are owned by residents of the 15 original members. Within a context of
firm heterogeneity, we have found that affiliates to business groups are more productive, bigger
and more profitable than firms that are owned by foreign individuals. National premia have been
found to be relevant in the case of German and Italian subsidiaries with respect to the average
of the other investing countries in the sample, with German-owned affiliates more productive,
bigger and more profitable than Italian ones. A new degree of heterogeneity has been tested
through the adoption of a measure that we call Global Index of Complexity (GIC), which is able
to summarize the complexity of a global value chain of a business group. After some stylized
facts that depict sampled groups as more complex in developed countries with a pattern of
complexity that could be differentiated by country of destination, we have found that Total
Factor Productivity (TFP) of subsidiaries is strongly related to the worldwide complexity of the
group to which they are affiliated. The results provided for productivity levels and growth rates
after the affiiation confirm this positive correlation, but it was still not possible with available
data to determine the direction of causality, that is whether affiliates are more productive because
of their affiliation to bigger groups or the bigger groups themselves are able to pick out the
better affiliates thanks to a more complete information on their perspectives. Probably it is a
combination of both, where bigger groups are able to reduce information asymmetries before
acquiring a new affiliate and afterwards the same affiliate has access to a variety of experiences
that spill over within the group, or equivalently, to the stock of managerial procedures that is
accumulated by increases in size and is redistributed from core to periphery as Penrose (1959)
predicted. In this latter case, the wider the group, the more the subsidiary can benefit from
affiliation, even if it is involved in the production of intermediates that can suffer from an
internal price transfer effect when compared with independent firms, as we find in the case
of productivity levels. Indeed, once looking at dynamics, i.e. at productivity growth rates,
difference in performance for these latter firms fades away and the benefits from affiliation
could prevail, confirming a premium for corporate control. Results, however, show that the
relationship between productivity and global complexity is not monotone but decreasing, with
small- and medium-sized groups that have a more clear-cut influence on productivity. Among
the benefits of affiliation we test a loosening of the financial constraint that, after controlling
for the organization of the finance function, we attribute to the intangible collateral that group
reputation is able to provide, better than the development of an internal capital market. In
emerging markets and transition economies the financial pressure that subsidiaries face should
mainly be due to information asymmetries of credit institutions and the scarcity of financial
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resources makes the restructuring more difficult with a negative effect on productivity levels and

growth rates. In this case a better reputation and additional resources are available to the single

subsidiary through the participation to an international network.
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Annex A: Levinsohn and Petrin (2003) productivity estimates

Let 9; denote (the log of) a firm’s output in a Cobb-Douglas production function of the form

yt = Bo + Bils + Bk + Brymy + we + 1y (A1.1)

where [; and ™My denote the (freely available) labour and intermediate inputs in logs, respectively, and k; is the
logarithm of the state variable capital. The error term has two components: 7);, which is uncorrelated with input
choices, and w¢, a productivity shock unobserved by the econometrician, but observed by the firm. Since the firm
adapts its input choice as soon as it observes wy¢, inputs turn out to be correlated with the error term of the
regression, and thus OLS estimates of production functions yield inconsistent results.

To correct for this problem, Levinsohn and Petrin (2003b), from now on LP, assume the demand for interme-
diate inputs 1 (e.g. material costs) to depend on the firm’s capital k¢ and productivity w¢, and show that the
same demand is monotonically increasing in w¢. Thus, it is possible for them to write wy as wy = wt(kt, mt),
expressing the unobserved productivity shock w; as a function of two observables, k; and 1.

To allow for identification of wy, LP follow Olley and Pakes (1996) and assume wy to follow a Markov process
of the form wy = E[wt\wt_l] + ft, where ft is a change in productivity uncorrelated with k;. Through these

assumptions it is then possible to rewrite Equation (A1.1) as

ye = Bils + ¢y (ke,my) + 1y (A1.3)

where ¢t(kt,mt) = 50 + 5kkt + 5mmt —i—wt(kt, mt). By substituting a third-order polynomial approximation
in k; and my in place of gf)t(kt’mt), LP show that it is possible to consistently estimate the parameter B\l and @
in Equation A1.3. For any candidate value BZ and B:{n one can then compute a prediction for wy for all periods
t, since W0y = ¢At— ﬁZkt — ,B;knmt and hence, using these predicted values, estimate E[w?wt\_l]. It then follows

that the residual generated by ,6]: and ﬁ:n with respect to ¥4 can be written as
M+ & = ye — Bile — Bk — Brume — Elwilwi ] (AL4)

Equation (A1.4) can then be used to identify 52 and ,B:n using the following two instruments: if the capital
stock k; is determined by the previous period’s investment decisions, it then does not respond to shocks to
productivity at time ¢, and hence E[n;, + &;|ki] = 0; also, if the last period’s level of intermediate inputs my is
uncorrelated with the error period at time ¢ (which is plausible, e.g. proxying intermediate inputs with material
costs), then E[n, + &;|mi—1] = 0.

Through these two moment conditions, it is then possible to write a consistent and unbiased estimator for
,8}; and ,@fn simply by solving

min >0, + &) Zn)? (AL5)
(ﬁlwﬁm h ¢

with Z; = (kt, mt_l) and A indexing the elements of Z;.
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Final conclusions

The picture that emerges from this work is a complex one. Analyzing the modes of interna-
tionalization of firms (exporting, importing of inputs, creation of global value chains), we have
seen that the responses to increased trade openness are different and imply different perfor-
mances, that we have generally assumed as gains of productivity. In the first chapter we have
tested the existence of an additional source of gains from trade due to an overall but asymmet-
ric industrial restructuring between sectors found at comparative advantages or at comparative
disadvantages. The socalled magnification effect leads to greater shifts in average productivity
in the sectors that have better prospects of a good positioning on export markets. The market
selection process being tougher in those sectors implies also major benefits from the economy
as a whole, but we have also hinted to the fact that this could mean unexpected effects of trade
policies, where an asymmetric liberalization of some sectors before than others could lead to
a faster restructuring of the former since, ceteris paribus, it provides an incentive for firms to
enter there where the profit expectations are higher.

In the second chapter we have seen how relatively important is the vertical channel of import
penetration, since the importing of imputs that are cheaper or that previously were not available
at home can compensate and alleviate the classical competition channel through which firms at
home begin to compete more with firms worldwide thanks to decreasing tariffs and trade costs. It
is possible however that these two channels can interact since the importing of cheaper varieties
of intermediates allow firms to allineate prices to the new competitive levels of the imported
goods and in this case both channels would be involved in the making of the final firms strategy.
In this case we would see three possible responses to competition from abroad: a lower price due
to a lower markup, a lower price thanks to lower production costs or alternatively the same price
or even a higher one after a quality upgrade of products that exploits inputs of better quality.
To differentiate among those three cases, productivity alone would be a poor indicator since it
is traditionally calculated as a residual of a production function (see paragraph 3.1 of Chapter
IT but also Annex A to Chapter III ) and we missed information on the possible changing
quality of capital, labor and intermediates employed by the firm. It was however important
to introduce the relative importance of the vertical channel and its different relationship with
several geographical areas of origin of imports, among which China still represents a noteworthy
player.

In the third chapter I explored another source of heterogeneity as derived from the establish-
ment of coordinated hierarchies of firms located in different countries with different competitive
advantages. We have seen how the complexity of control chains as one possible organizational
mode (i.e. the size of the group) is positively related to the performance of the single affiliates
and how it can be explained also by the benefits deriving of a softened financial pressure derived

either by the development of an internal capital market or by the intangible collateral provided
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by the affiliation to a group. At the end we have been inclined to prefer the last reason after
considering the organization of the finance function within the group.

Undoubtedly, while trying to understand some issues at stake, other interesting problems
have emerged that are worth a further investigation. According to me, this is a fruitful field
of study that has still to supply many tools to catch the complexities underlying the ongoing

internationalization of production systems and the new challenges ahead in the next future.
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