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Abstract

This paper empirically investigates the relationship between product-level comparative

advantages of France and within-industry �rm-level heterogeneity. In particular I test the

presence of a magni�cation e¤ect, as predicted by Bernard, Redding and Schott (2007), for in-

dustries and products at comparative advantage. The availability of �rm-level, product-level

and industry-level data for France allows to contemplate di¤erent degrees of heterogene-

ity for the period 2001-2007 and to conclude that, after controlling for factor endowments,

economies of scale and initial productivity di¤erences, indeed some dynamic technological

di¤erences do emerge. The result is robust even after controlling for demand e¤ects on the

selection process, �rst directly with the inclusion of unbiased estimates of productivity and

then indirectly with the inclusion of sector-speci�c elasticities of substitution.

1. Introduction

The quest for the determinants of a nation�s comparative advantages has been dominated for

almost two centuries by the assumption that �rms were homogeneous within sectors, whether it

was technological di¤erences, 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 �ourishing literature has emerged in the last

decade trying to explain why only some �rms 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
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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 �rms (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-e¢ ciency 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 �rms, 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 �rms. 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 �rst con�rm 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 di¤erent within the two categories of sectors and consequently

also the average industrial productivities present a di¤erent dynamics.

In a model with endowment-driven comparative advantages and �rm-level horizontal product

di¤erentiation combined with increasing returns to scale à la Helpman and Krugman (1985), the

introduction of �rm heterogeneity within and across industries allows for the emergence of dy-

namic Ricardian di¤erences in technologies, magnifying the pre-existing comparative advantage.

In case of costly trade, pro�t expectations by �rms entering into the market are higher for the

sector at comparative advantage, hence a fringe of �rms 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 �xed 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 magni�cation e¤ect for France in

the period between 2001 and 2007, after controlling for all other determinants of trade including

factor endowments, initial di¤erences in technologies and economies of scale, eventually control-

ling also for demand e¤ects that can in�uence the self-selection process, as Syverson (2004) has

showed but also Helpman, Melitz and Yeaple (2004) have hinted. Nonetheless, di¤erent degrees

of heterogeneity are taken into account combining information provided by data at di¤erent level

of disaggregation: industry-level, product-level and �rm-level.

A test for the emergence of Ricardian dynamic di¤erences across sectors is not only important

to acknowledge an additional source of gains from trade, but it is also crucial in evaluating

the e¤ects that a trade liberalization has on overall industrial restructuring. Besides, if such
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dynamic di¤erences in productivity can actually emerge, it is possible that an asymmetric trade

liberalization (or the adoption of speci�c trade policies) can alter the ranking of comparative

advantages once boosting �rm 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

rate, relative unit labor costs, ecc.) are insu¢ cient to explain the recent decline in France�s export

shares. As a matter of fact, French productivity growth in manufacturing is not so much di¤erent

from US (Kahn, 2006) and the real e¤ective 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 �exibility.

Our data from Figure 1 con�rm that French industrial market shares have slightly reduced

in the period from 1998-2007, whereas German ones, after a �rst drop in 2000, have held their
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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.

Figure 2 shows the tendency of product market shares of France on total world exports

disaggregated at HS 6-digit level1, 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 lowess2 curve, the dispersion of shares by products is much higher than the

1Harmonized System classi�cation of traded products proposed by UN statistical o¢ ces as the international
standard http://unstats.un.org/unsd/cr/registry/regot.asp?Lg=1

2See Cleveland and Devlin (1988) for a description of this non-parametric method of �tting a graph.
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one by industries, with some best performers reaching even 80% of the international market and

in one case3 even the totality. Actually, what we observe is an increasing dispersion of product

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 �rms 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 di¢ cult to substitute across sectors. As Tables 2 and 3

show, within the same industry we can �nd 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 �rms 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 di¤erences across units

of observations and over time because of some unobserved endogenous characteristics. On the

other hand the aggregation of products and �rms 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 di¤erences of comparative advantages and productivities

3The phenylglycolic acid: an aromatic principle extracted from peaches and almonds
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In order to measure comparative advantages by industry or by product, I exploited the BACI

database by CEPII which reconciles trade �ows reported by the importing and the exporting

country4 and where �ows 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

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 t:

world_sharest =
XF
st

XW
st

(1)

where the numerator is the exports of product s from France (F ) at time t and the denom-

inator is the total world (W ) trade �ows for the same product s at time t.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:

RCAst =

XF
st

XW
st

XF
t

XW
t

(2)

The export performance is then weighted in eq 2 by the denominator representing the total

export �ows from France at time t (XF
t ) on the total World trade �ows at time t (X

W
t ). 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;
XW
t

XF
t

�
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 �xed lower bound and a variable upper bound that is country and

time speci�c, whereas the demarcation value 1 is always �xed. In order to solve the asymmetry

problem that arises from the Balassa (1965) Index we propose the adoption of a relative di¤erence

of the index as follows:

4BACI is developed by the Centre d�Etudes Prospectives et d�Informations Internationales (CEPII) and is
based upon o¢ cial 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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norm_RCAst =
RCAst �RCAminst

RCAmaxst �RCAminst

=

�
XF
st

XW
st
�
�
XF
st

XW
st

�min�
=
XF
t

XW
t��

XF
st

XW
st

�max
�
�
XF
st

XW
st

�min�
=
XF
t

XW
t

=

=
world_sharest � world_shareminst

world_sharemaxst � world_shareminst

(3)

where
�
XF
st

XW
st

�max
and

�
XF
st

XW
st

�min
stand respectively for the maximum and the minimum of the

country shares of product s at time t: The previous normalization from a relative di¤erentiation

allows me to bind the index in a range [0; 1] obtaining a ranking among products that is year-

speci�c. 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

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 (rcast) 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 di¤erences for comparative advantages

eventually cancels out the country share XF
t

XW
t
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
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determinants of trade in a Ricardian model with di¤erent technologies. As in eq. 4, we would

need world productivities both for a sector j at time t ('Wjt ) and as aggregate at time t ('
W
t ) :

RPjt =

'Fjt
'Wjt

'Ft
'Wt

=

'Fjt
'Ft
'Wjt
'Wt

(4)

where the numerator shows the average j industry-speci�c productivity at time t ('Fjt)

weighted by national average productivity ('Ft ). Taking into account as before the time-varying

distribution of average industrial productivities, the denominator again cancels out and we have:

norm_RPjt =
RPjt �RPminjt

RPmaxjt �RPminjt

=

"
'Fjt
'Ft
�
�
'Fjt
'Ft

�min#
=
'Wjt
'Wt"�

'Fjt
'Ft

�max
�
�
'Fjt
'Ft

�min#
=
'Wjt
'Wt

=

=

"
'Fjt
'Ft
�
�
'Fjt
'Ft

�min#
"�

'Fjt
'Ft

�max
�
�
'Fjt
'Ft

�min# =
�
'Fjt �

�
'Fjt

�min�
��
'Fjt

�max
�
�
'Fjt

�min� (5)

where
�
'Fjt
'Ft

�max
and

�
'Fjt
'Ft

�min
stand respectively for the maximum and the minimum rela-

tive productivity for each period t. Further simplifying for the average national productivity, I

obtain the relative di¤erences 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] : I expect that relative di¤erences of industrial productivities are positively correlated with a

progress in the distribution of comparative advantages following a Ricardian model with di¤erent

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 di¤erences explained by Bernard , Redding and

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

4. Productivities and surroundings

4.1. Productivities

Four di¤erent notions of productivities have been calculated on the basis of a �rm-level

dataset of 100,048 manufacturing5 �rms grouped by NACE rev. 1 at 4-digit level of disaggre-

5The exclusion of �rms belonging to sectors di¤erent from manufacturing (services and primary activities) has
been necessary since the calculation of productivities for these �rms has still an ambigous meaning. Nonetheless,
the relative di¤erences 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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gation, as collected from Bureau Van Djik�s Amadeus database for the period 2001-2007. The

�rm-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 �rm-speci�c turnover obtained from selling products abroad.

An important variable, this latter, that helped me in determining the export status of a �rm

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 di¤erentiated by sector, with only a small portion of �rms

that exports, but with some exceptional �rms in the last percentile that can reach over 90% of

turnover exported.

The �rst measure of productivity computed by �rm-level data is labor productivity (labprodit)

as value added on employees for each �rm i at time t. 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 (tfpit) has been necessary and labor productivity will be

used only for robustness checks. Among the alternatives o¤ered 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 �rst estimated in the traditional

way and then modi�ed 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 �rst chosen because it allowed me not only to control for the simultaneity bias, but also
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for the so called state variables of the �rm (age and size) that could in�uence 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 �rm productivity. Unfortunately, the bene�t of correcting the

estimates for the simultaneity bias using Olley and Pakes (1996) is neutralized by two drawbacks

of the methodology, the �rst being the already mentioned assumption of a constant elasticity to

scale that is only partly corrected by the estimation of coe¢ cients for state variables, the second

is an unmeant assumption of an always positive investment by the �rm.

The �rst drawback led me to the adoption of a more �exible translog production function,

whereas it was not possible to solve the second drawback6 if not trying to proxy unobserved

productivity shock with materials instead of investment7. Also, in order to account for the

relevance of economies of scale in the baseline speci�cations of eq 15-17-18, a translog production

function has been taken as reference because it permits the identi�cation of �rm-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_elasticiynt), 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 speci�cation for an industry production function is �exible 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:

lnYit = �0 +
X
k

�k lnXkit +
1

2

"X
l

X
k

�lk(lnXlit)(lnXkit)

#
+ 
i + "it (6)

where Yit is the �rm-speci�c output, Xkit and Xlit are k and l �rm-speci�c inputs (labor,

materials and capital). Firms �xed e¤ects (ui) are separated by the error term "it:The residual

(ln bYit � lnYit) is the logarithm of the Total Factor Productivity 'it
Followimg De Loecker (2007), who observed that traditional productivity estimates of a

Cobb-Douglas function could be a¤ected by demand shocks, I modify the translog speci�cation

to capture the e¤ect of an omitted price variable bias. As already noted by Klette and Griliches

(1996), since most �rm-level datasets observe revenues but not physical output and prices, an

industry-level de�ator is commonly used to de�ate revenues Rit: In order to have a time-varying

elasticity of substitution, I adopt a two-stage strategy: �rst estimating the uncorrected translog

6Olley 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 �rm-level investment from year t� 1 to year t and the unobserved productivity shock: iit = ft(kit;
+
'it):

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
�rms disinvest reducing their capital.

7Unlike the investment variable, materials are always positive. The result of this daring exercise have shown
a correlation of �rm-level TFPs with the classical translog production function of 0.88.
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of eq. 6 and then correcting coe¢ cients with the elasticity of substitution obtained by industry-

year-speci�c estimations.

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

Qit = QIt

�
Pit

PIt

��
exp(�it) (7)

where QIt =
P
(msitRit=PIt) is the aggregate industry output, Pit and PIt are respectively

the �rm-level price and the industry-level de�ator, � is the industry-speci�c elasticity of substi-

tution between products. The ratio Pit
PIt

can easily be interpreted as the �rm-level relative price.

Taking logs of the previous eq. and inserting it into an expression for (log) de�ated revenueseRit , I have:
ln eRit = lnRit � lnPIt = � �

� + 1

�
lnQit �

1

�
lnQIt �

1

�
�it (8)

Until now the methodology of De Loecker (2007) has helped me in expressing de�ated (log)

revenues as a function of lnPIt which is (the log of) the industry de�ator and
�

�
�+1

�
which is

the mark-up on physical output Qit:Substituting in the eq 6:

lnYit =

�
�

� + 1

�(
�0 +

X
k

�k lnXkit +
1

2

X
l

X
k

[�lk(lnXlit)(lnXkit)] + 
i

)
+

�1
�
lnQIt �

1

�
�it +

�
�

� + 1

�
("it) (9)

Finally, after some simpli�cations, the second estimated production function becomes:

lnYit = e�0 +X
k

e�k lnXkit + 12X
l

X
k

he�lk(lnXlit)(lnXkit)i+ e
i � �� lnQIt + (��it + "�it) (10)
where, after having found the elasticity of substitution � = ���1� , I can calculate the now

unbiased estimators e�m = � �
�+1

�
�m; with m = 0; k; and e
i = � �

�+1

�

i: The two components

of the error
�
��it = � 1

� �it

�
and

�
"�it =

�
�+1"it

�
re�ect 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 �rst remarkable feature

is a scale e¤ect due to essentially to the missing correction in the translog case for unobserved

productivity shocks. A scale e¤ect that seems however not to a¤ect the shape and the ranking of

�rms within industries, since apart from the chemical and pharmaceutical industries8, estimates

8On the contrary, the strange shapes of productivities for chemicals and pharmaceuticals calculated by Olley
and Pakes (1996) can be a¤ected by what Ackerberg, Caves and Frazer (2006) noted after an identi�cation problem
arising from the two-stage procedure that uses labor input twice in the estimation. Moreover, the little variation
observed by all inputs, for �rms that are rather homogeneous in size within those industries can also have led to
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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 signi�cant.

4.2. Returns to scale

Unlike the case of a Cobb-Douglas speci�cation (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 speci�cation it is possible to have di¤erentiated and variable �rm-speci�c returns to

scale. After estimating eq. 10 I can indeed calculate �rm-speci�c 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 de�ned as the partial derivatives for each

input k to �rm output Yit, I obtain:

RTSit =
X
k

Skit =
X
k

�
@ lnYit
@ lnXkit

�
(11)

the very long right tail observed in the case of chemicals in Figure 5
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where each k-input share is composed by a �xed part, common to all �rms belonging to the

same industry, and a variable part which depends on the �rm input levels. With a three-input

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

RTSit =
X
k

b�k +X
l

b�kk lnXkit lnXkit (12)

where b�k is the estimated coe¢ cient obtained for each (log of) input k = capital, labor,

materials and b�kl is the estimated coe¢ cient for each interaction between (logs of) of inputs
Xkit. In the previous equation, the �rst term of the second member is common to all �rms

within an industry, whereas the second term is �rm-year speci�c9. What I obtain is a �rm-level

variable expressed in terms of elasticity of inputs to output that, as Figure 6 shows, ranges from

(0;1), with some �rms below unity su¤ering from diseconomies of scale and the bulk of them

above unity that have reached the minimum e¢ ciency scale and can bene�t from economies of

scale. In Table 8 it is possible to have a look at 2-digit industrial averages, decomposed by the

�xed 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

9A time varying variable that can be eventually corrected for demand e¤ects after the two-stage procedure
described in the previous section to obtain a time varying elasticity of substitution
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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, �rms have to increase by more the

productivity in order to bene�t 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 (rtsjt) from eq. 12 and I expect them to

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

4.3. Productivity dispersions

In order to index di¤erences in �rm-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 �rm domestic sales and variable pro�ts. Hence, they provided evidence

that more dispersed sectors were also more internationalized. Indeed, in the theoretical model of

Bernard, Redding and Schott (2007) the di¤erences 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 �rst

sectors, where more entrants want to participate to higher expected pro�ts and where a higher

probability to export allow �rms to smooth their �xed 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 di¤erences in dispersions were only a signal of the relative degree of heterogeneity,
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in the case of Bernard, Redding and Schott (2007) the same di¤erences are endogenous and

motivated by sectoral characteristics such as di¤erential factor endowments.

In this paper we �rst 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 magni�cation e¤ect.

After having obtained a complete estimated distribution of productivities from French �rm-

level data speci�c for each 4-digit sector j and time t 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�parameterjt) for every industry j and time t according to the following
speci�cation:

ln(1� Fj('it)) = kjt � ln('minit )� kjt � ln('it) (13)

where 'it is the �rm-level Total Factor Productivity (TFP) in levels, Fj('it) is the cumulative

distribution of TFP for industry j, 'minit 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 speci�cations 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
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2-digit averages of this variable with the standard deviations through years and across more

disaggregated sectors.

4.4. Productivity cuto¤s and the magni�cation e¤ect

Models of �rm heterogeneity presume two productivity cuto¤s: one below which �rms are

not able to stay in the market (the zero-pro�t cuto¤) having to stop their activity since they

can not cover the �xed cost of production with expected pro�ts; the other faced by only the

more productive among the survivors, above which it is possible to export bearing the �xed cost

necessary to acquire a market share abroad. According to the model of Bernard, Redding ans

Schott (2007), the inclusion of sectors with di¤erent endowment-driven comparative advantages

leads to a di¤erent 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 cuto¤moves to the right since

we have a higher level of competition because there are more entering �rms competing for better

pro�t expectations, the selection process is tougher and potentially less productive �rms exit the

market. On the other hand, the export productivity cuto¤ move to the left because we have an

increased probability to export for �rms that were previously on the edge, producing only for the

domestic market. The combined result is that the di¤erence between the two cuto¤s is narrower

in sectors at comparative advantage where, at the end of the process, average productivity is

even higher.

From our French �rm-level dataset it is possible to derive both the zero-pro�t productivity

cuto¤s and the export productivity cuto¤s at sector-level after the estimation of productivities

following eq. 10. The �rst (exit_cutoffjt) is proxied as the average of NACE rev.2 4-digit (log

of) productivities of the �rms that exited the market in t+ 1 (i.e. were reported as non active

in t), the second (export_cutoffjt) is computed as the average of (logs of) productivities of the

exporting �rms in t. The di¤erence between them (delta_cutoffsjt) at time t is expected to be

negatively correlated with comparative advantages in t+ 1 if the magni�cation e¤ect is veri�ed

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 cuto¤s tend to be tougher in 2007 with

respect to 2001 and export productivity cuto¤s show an enhanced probability to export.at the

end of the period for less productive �rms. 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 e¤ects.

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 di¤erences, I
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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

permits heterogeneity of products within industries to emerge and be measured by an estimated

ad hoc parameter, with errors corrected for regressors that are speci�c for di¤erent nested levels.

The �rst speci�cation has included controls for the existence of a previous comparative advantage

(RCAst�1) at time t � 1, the productivity dispersion of an industry (k_parameterjt), factor
endowments ((capital_intensityjt) and (intangible_contentjt)) and �nally a time �xed e¤ect

(�t):

logit fPr(rcast = 1jXijg = �0 + �1RCAst�1 + �2norm_RPjt + �3k_parameterjt +

+�4capital_intensityjt + �5intangible_contentjt +

+�t + "st (14)

The second speci�cation adds to the �rst Panel Logit the control for a correlation with the

di¤erence between industrial zero-productivity and export-productivity cuto¤s of the following

year (delta_cutoffsjt+1) and the average of �rm-speci�c returns to scale by industry (rtsjt) :The

former, as explained in the fourth Section, is expected to be negatively correlated to the de-

pendent variable if Ricardian productivity di¤erences 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 fPr(rcast = 1jXijg = �0 + �1RCAst + �2norm_RPjt + �3k_parameterjt +

+�4capital_intensityjt + �5intangible_contentjt +

+delta_cutoffsjt + rtsjt + �t + "jt (15)

From the third speci�cation 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�
�(j)jXjt � N (0;  )

�
which is sector speci�c and whose variance  approximates heterogeneity

of products within sectors. Residuals ustjXst 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 speci�c 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

speci�cation I reproduce the model of eq 14:
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logit
n
Pr(rcast = 1jXst; �(j)

o
= �0 + �1RCAst + �2norm_RPjt + �3k_parameterjt +

+�4capital_intensityjt + �5intangible_contentjt +

+�t + �
(j) + ust (16)

In the fourth speci�cation I include again the controls for di¤erence between cuto¤s and

economies of scale as in eq. 15 within the same Random Intercept Logistic of the previous

strategy:

logit
n
Pr(rcast = 1jXst; �(j)

o
= �0 + �1RCAst + �2norm_RPjt + �3k_parameterjt +

+�4capital_intensityjt + �5intangible_contentjt +

+delta_cutoffsjt + rtsjt + �t + �(j) + ust (17)

Finally, the �fth speci�cation includes a control for the di¤erentiation of product varieties

within 2-digit level sectors (subs_elasticitynt), hence for the e¤ect of a demand system as pre-

viously introduced in Section 3 and a further error component
�
�(n) � N (0; #)

�
for the level

of 2-digit industries at which the elasticities of substitutions are calculated. In this speci�ca-

tion also the variables deriving from productivity estimations (k_parameterjt, norm_RPjt,

delta_cutoffsjt, rtsjt) are corrected for the presence of price shocks following the suggestions

of Section 4.1:

logit
n
Pr(rcast = 1jXst; �(n); �(j)

o
= �0 + �1RCAst + �2norm_RPjt + �3k_parameterjt +

+�4capital_intensityjt + �5intangible_contentjt +

+delta_cutoffsjt + rtsjt + subs_elasticitynt + �t +

+�(n) + �(j) + ust (18)

6. Results

The �rst two columns of Table 10 con�rm some classical results of trade theory, where

technological di¤erences à la Ricardo have a positive e¤ect 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 �rst attemps made by Helpman, Melitz

and Yeaple (2004) have shown, here as well I verify that productivity dispersion, hence �rm

heterogeneity, is positively related to the internationalization of an industry as the positive

and signi�cant coe¢ cient of the k-parameters testify. Once however in the third column I

control for the presence of a magni�cation e¤ect in the year that follows the internationalization,
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productivity dispersion per se loses signi�cance in favor of a measure that better captures the

heterogeneity. A wedge progressively di¤erentiates reallocation processes of sectors with di¤erent

content of comparative advantages, since even after controlling for initial Ricardian di¤erences

in productivity, further dynamic productivity di¤erences emerge through time. According to the

general equilibrium model of Bernard, Redding and Schott (2007), the discovery of a sector at

comparative advantage incentives �rms to enter and relocate in it because the expected pro�ts

are higher given the increased chances to export. The higher the mass of �rms 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 cuto¤ increases, on the other hand the

export cuto¤ becomes lower given the enhanced probability to export of �rms 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�di¤erences à la Heckscher-

Ohlin and pre-existing technological di¤erences in capabilities à la Ricardo.This result is robust

to other speci�cations reported in colum 4 and 5 that take into account the heterogeneity of

products within industries. At a �rst glance also economies of scale play an important role in the

determination of the pattern of specialization as the speci�cation of the third column testify. It

is indeed true that part of the advantage of the internationalization comes from the smoothing

of �xed 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, con�rming 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 à la Ricardo is con�rmed by the high and increasing

point estimates across speci�cations, whereas a path dependence can be observed as given by

the inclusion of the initial position in terms of comparative advantages (RCAst) that states how

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

7. Conclusions

This paper has �rst demonstrated how in France dynamic Ricardian di¤erences emerge from

�rm heterogeneity following the theoretical model of Bernard, Redding and Schott (2007) af-

ter controlling for all other determinants of trade, but it also testi�es how demand shocks can

in�uence trade performance and comparative advantages. In particular, the con�rmation of

the existence of a magni�cation e¤ect in terms of trade performance for sectors at compar-
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ative advantages entails �rst of all the acknoledgment of an additional source of gains from

trade derived from �rm heterogeneity. Secondly, di¤erent sectoral dynamics in costly-trade with

heterogeneour �rms implies a reappraisal of the e¤ectiveness of industrial and trade policies.

Indeed, if dynamic di¤erences in aggregate productivity emerge among sectors, it is possible

that an asymmetric trade liberalization (or the adoption of speci�c trade policies) can alter the

ranking of comparative advantages once boosting �rm reallocation in some sectors before than

others.

The adoption of some speci�c econometric tools, such as the multilevel model speci�cations,

the calculation of �rm-speci�c returns to scale and of industrial elasticities of substitution have

been useful to address di¤erent degrees of heterogeneity at product-level, �rm-level and industry-

level.
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