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International Trade and Firms' Heterogeneity Under Monopolistic Competition

ABSTRACT

This paper aims at shedding some light on the interactions between international trade and
firms' heterogeneity, by proposing a tractable model consistent with the stylised facts
unveiled by the recent empirical literature. The model describes, in a general equilibrium
framework, two economies producing and trading two goods, one homogeneous and the
other differentiated. In the differentiated-good sector, firms are heterogeneous by their
marginal cost, in a context of monopolistic competition with free-entry and exit. They incur a
fixed production cost, but also a fixed cost if they choose to export. We pay special
attention to the way firms' heterogeneity influences the nature of trade and, reciprocally, to
the impact of trade on the population of firms, and to its consequences in terms of industry-
wide efficiency. In particular, we show that trade in differentiated goods increases industry-
wide efficiency, through two different logics: one defensive, import-driven; the other
offensive, export-driven. Furthermore, as soon as international efficiency differences and
trade cost are sufficiently low, the offensive logic is dominant in shaping the impact of trade.

JEL Classfication: F12, L11.

Keywords: International trade; Firms' heterogeneity; Product differentiation; Monopolistic
competition; Productive efficiency.
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RESUME

Les théories usuelles du commerce international reposent sur I'hypothése simplificatrice
d'homogénéité des firmes. Or, plusieurs études empiriques récentes ont montré que les
firmes différent fortement par leurs performances, et que cette hétérogénéité est importante
pour comprendre les effets du commerce extérieur. 1l semble par exemple que I'on ait
nettement surestimé les gains potentiels liés aux économies d'échelle internes aux firmes, ala
suite d'une libéralisation des échanges : d'une part, la sensibilité du colt unitaire au niveau
de production semble avoir été surévaluée, d'autre part, I'augmentation de la taille moyenne
des firmes profite en pratique essentiellement aux plus grosses firmes, qui ont souvent déja
atteint la taille minimale optimale et ne peuvent donc guére bénéficier d'économies d'échelle
supplémentaires. Par ailleurs, la croissance de I'emploi dans les firmes exportatrices pourrait
avoir joué un réle important dans |'augmentation de lademande relative de travail qualifié.

Plus généralement, la littérature empirique récente a permis de dégager un certain nombre de
résultats robustes, que I'on peut résumer comme suit :

i. Seule une fraction des firmes exporte, et les firmes exportatrices sont significativement
différentes des autres. Elles sont généralement minoritaires, et elles sont de plus grande
taille et plus productives que les autres. De surcroit, elles sont plus atypiques en termes de
productivité, et moins en termes de taille, dans les secteurs ou I'économie péatit d'un
désavantage comparatif.

ii. Cette spécificité des firmes exportatrices n‘apparait pas comme le résultat d'un quelconque
effet d'apprentissage. Le lien de causalité est inverse : les bonnes firmes deviennent
exportatrices, et cela influe sur leur niveau de production, mais pas sur leur niveau de
productivité.

iii. Le commerce international peut induire des redistributions sensibles de ressources
productives entre les firmes, au sein méme des secteurs, induisant d'importants effets de
réallocation. C'est un aspect important des rationalisations induites par la libéralisation
commerciale dans les pays en développement, mais méme aux Etats-Unis, l'intensification
des exportations est a I'origine d'importantes réallocations de ressources des firmes les
moins productives vers les plus productives.

iv. L'expérience passée al'exportation est importante dans |a détermination du comportement
présent d'exportation des firmes, ce qui suggére que |'exportation implique d'importants
co(ts non recouvrables.

En dépit de ces résultats frappants, lathéorie du commerce international n'a pas grand chose
a apporter quant a la compréhension des interactions entre I'hétérogénéité des firmes et les
échanges extérieurs. Le but de ce document de travail est de proposer un modéle
mani pul abl e susceptible d'éclairer ce point.

Le modéle décrit, dans un cadre d'équilibre général, deux économies produisant et
échangeant deux biens, I'un homogéne et I'autre différencié. Dans le secteur produisant des
biens différenciés, les firmes sont hétérogenes par leur colt marginal, dans un cadre de
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concurrence monopolistique avec libre entrée-sortie ; il existe un co(t fixe de production, et
les firmes qui exportent doivent également acquitter un colt fixe d'exportation. L'étude
accorde une attention particuliére a la fagon dont I'hétérogénéité des firmes influe sur la
nature des échanges et, réciproguement, a l'impact du commerce international sur la
population de firmes. On montre en particulier que le commerce de biens différenciés accroit
I'efficacité productive moyenne dans le secteur, au travers de deux types de logiques. L'une
est défensive, guidée par lesimportations : c'est I'élimination des firmes les moins efficaces,
induite par la concurrence des importateurs. L'autre est offensive, guidée par les
exportations : la perspective de profits supplémentaires grace a l'exportation attire de
nouveaux producteurs, dont I'arrivée attise la concurrence. Dés lors que les différences
internationales d'efficacité productive sont suffisamment réduites et les codts d'échanges
suffisamment faibles, cette logique offensive est dominante dans la détermination de I'impact
du commerce international .

Classification JEL : F12, L11.

Mots clés : Commerceinternationa ; hétérogénéité des firmes ; différenciation des produits ;
concurrence monopolistique ; efficacité productive.
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INTERNATIONAL TRADE AND FIRMS HETEROGENEITY UNDER
M oONOPOLISTIC COMPETITION

Sébastien Jean®

l. INTRODUCTION

The core theories of international trade are based upon the hypothesis of homogenous
firms. Thisis anatural simplifying assumption, but it is strongly questionable, when only a
fifth of the firms do actually export anything, as it was the case in the United States in 1992
(Bernard, Eaton, Jensen and Kortum, 2000, p. 4). This may be misleading, also: Tybout and
Westbrook (1995) show that, as a result of trade liberalisation in Mexico, the scale efficiency
gains were minor, while market-share effects were generally important, as production shifted
toward the more efficient plants. They suggest that the gains associated with increasing
internal returns to scale have probably been largely overdone, while the effects of
reshuffling of output shares among firms have been underestimated. Heterogeneity among
firms may also be important in order to understand the link between international trade and
labour skill: Bernard and Jensen (1997a) shows that "increases in employment at exporting
plants contribute heavily to the observed increase in relative demand for skilled labor in
manufacturing” (p. 3).

Asamatter of fact, agrowing empirical evidence emphasises and documents the importance
of firms heterogeneity” as a determinant both of trade and of its consequences. Several
robust results emerge from the recent literature, which hold for various countries:

i. Only a fraction of firms export anything, and exporters are significantly different from
nonexporters. They are generally in the minority, and they are larger and more productive
than nonexporters (see in particular Bernard et al., 2000). Furthermore, exporters tend to be
more atypical in terms of productivity, and less in terms of size, in industries where the
economy has a comparative disadvantage (Abd-El-Rahman, 1991).

! Economist, CEPII (e-mail: sjean@cepii.fr). | am grateful to Antoine Bouét, Lionel Fontagné, Michel
Fouquin, Jean-Louis Guérin, and Catia Montagna for helpful comments and suggestions on an earlier
version of this paper. | also benefited from comments by the participants at the ERWIT, CEPR-EPRU,
Copenhagen, where this paper was presented. Usual disclaimers apply.

2 Many of these results actually deal with heterogeneity among plants, because individual dhta is available
for plants in some countries, and for firms in some others. We will use the term "firm" in the following,
and for the sake of simplicity we will not deal with the problem of multi-plant firms. However, Clerides,
Lach and Tybout (1998, p. 914) reports that, in semi-industrialised countries where the calculation is
possible, 95 percent of plants are owned by single-plant firms.

6
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ii. This specificity of exporters does not seem to be the result of any learning-by-exporting.
The causality is the other way round: good firms become exporters, and this has a positive
influence on their output, but not on their productivity (Clerides, Lach and Tybout, 1998;
Bernard and Jensen, 1999a and b).

iii. International trade can induce a significant reshuffling of output-shares among firms,
within a given industry, thus giving rise to important share effects. This appears as an
important aspect of the rationalising effect induced by trade liberalisation in developing
countries (Tybout and Westbrook, 1995; Roberts and Tybout, 1997; Clerides et a., 1998),
but even in the United States, exporting is associated with an important reallocation of
resources from less efficient to more efficient firms (Bernard and Jensen, 1999b).

iv. Previous export experience is important in setting the export-status of firms, suggesting
that there is a significant fixed cost of exporting, in developing countries (Roberts and
Tybout, 1997; Clerideset al., 1998), but also in industrialised countries (Bernard and Jensen,
1997b; Bernard and Wagner, 1998).

From atheoretical point of view, however, few studies take into account the heterogeneity
of firms as a determinant of international trade. In an informal way, Abd-El-Rahman (1991)
proposes hypotheses about the role of firm-specific advantages, depending on the
comparative advantage of the country in the corresponding industry. He argues that the
diversity in firms' performances explains the existence of minor trade flows, which direction
is opposed to that predicted by comparative advantages. The assessment of trade policy
leads several authorsto consider specifically the heterogeneity of unit costs among firms (a
recent example, among many others, is van Long and Soubeyran, 1997). But these studies
are limited to the case of homogeneous goods, and they do not provide any explicit
description of the selection of firms.

This paper aims at shedding some light on the interactions between international trade and
firms' heterogeneity, by proposing a tractable model consistent with the stylised facts
mentioned above. While doing this, we will pay specia attention to the way firms
heterogeneity influences the nature of trade and, reciprocally, to the impact of international
trade on the population of firms, and to its consequences in terms of industry-wide
efficiency.

These objectives require building a trade model in which firms are heterogeneous, and
describing explicitly the selection process of firms by market entry-exit. In order to do this,
we build on the autarkic partial equilibrium model proposed by Montagna (1995)°%. It
describes a market where firms producing horizontally differentiated products are in
monopolistic competition. The margina production cost, randomly drawn, is firm-specific.
Given the existence of a fixed production cost, only firms with a sufficiently low marginal
cost are able to survive. Firms can freely enter or quit the market, given that potential

% Montagna (2000) also proposed an extension of this model to a general equilibrium framework, to study
the effect of economic integration. But this approach is really different, as it focuses on the study of the
integrated economy. It does not deal with nature of trade, and it is not coherent with the stylised facts
described above.
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entrants do not know their marginal production cost until they begin to produce. The
dynamic firm-selection process through free entry-exit leads to a unique steady-state
equilibrium, which can be characterised analytically.

The model proposed here completes this description of the determinants of firms
heterogeneity by assuming that incumbent firms (once they know their marginal cost) can
freely choose to export or not, given the existence of a fixed cost of exporting and of an ad
valorem tariff barrier. This description of firms behaviour is embedded in a general
equilibrium framework, with two economies producing and trading two goods, one
homogeneous and the other differentiated.

Depending on the values of the parameters, and in particular on the magnitude of trade
costs, of country-wide efficiency differences, and of firms heterogeneity, we describe how
different trade patterns may emerge. In all cases, we find that trade openness increases the
average productive efficiency in the differentiated-good sector, but we show that the impact
of trade stems from two different logics: one defensive, import-driven, the other offensive,
export-driven.

The paper is organised as follows. The setup of the model is presented in section |1. Section
11 discusses the nature of trade, depending on the parameters. In section IV, the

implications for the population of firms and for industry-wide productive efficiency are
studied. Section V concludes.

Il.  THESETUP
Consider two countries A and B, producing and trading an homogeneous good H and a
differentiated good D, with one production factor, labour, whose endowment is assumed to

be exogenously given for each country.

A. Thedemand side

A Cobb-Douglas utility function characterises consumer preferences between the two
goods:

Q) U.=HX2D2, al Joqf

Where theindex c= A or B refers to the country, U is the utility, H is the consumption of
homogeneous good, D the composite index for consumption of the differentiated good:

. s/s-)
@ D, = g» a i(cs -Dis :
ell IcUIE,exp a

Wheretheindex T denotes the complement of ¢ in {AB} (the "other country"), and the
index i refersto the variety produced by firm i. D;; isthe consumption of variety i in country
¢, the set I, groups the indices of the varieties produced in country c, I« groups the

8
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indices of the varieties produced in country ¢ and exported to country T . Imported varieties
are thustreated in the same way as domestic ones: for an equal price, they will be addressed
the same demand. s isthe elasticity of substitution between varieties (s > 1).

The consumer seeks to maximise his utility under his budget constraint. Assuming trade to
be balanced, this constraint is:

€) M¢=H¢+P:Dc=H¢+ & PcDjc

il leyls,exp

Where the price of the homogeneous good is chosen as the numeraire (as this good is
homogeneous, and as it is assumed to be tradable without cost, its price is the same in both
countries), M is the income of country c, P, is the price paid for one unity of variety i in
country c, D, is the composite index of consumption of the differentiated good in country c,
and the priceindex P, for the bundle of differentiated good in country c is defined by:

d-s)
& Q 1-s 9
@ Pe=¢ &R
gl lculcer g

Asaresult, the demand for the two types of goodsin country cis:
® H,.=(1-a)M_, D.=aM_,/P,
And the demand addressed, in country c, for varietyi is:
©) Dic =aMcP; *Rc®
That is, the demand addressed to a given variety depends on the number of supplied
varieties, on the consumption price index of the homogeneous good in the country, and of
course on its own price.
B. Thesupply side
The production in the homogeneous-good sector is supposed to exhibit constant returns to

scale, with a productivity equal to one, so that the labour input L., required to produce Q.
is:

1 Len = Qc,H

As a consequence, as soon as each country has a non-zero production in this good (which
we will assume to be the case), the nominal wage in both countriesis equal to one (w, = 1).

For the production of the differentiated good, the cost function of firmi is:
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Where Q is the output, b; is the (constant) marginal cost of production, and K is the fixed
cost (costs correspond to labour inputs, as thisisthe only production factor). The existence
of afixed production cost induces a natural monopoly in the production of each variety and
we will assume, reciprocally, that each firm produces only one variety. There is
consequently a one-to-one correspondence between firms and varieties. The fixed cost is
assumed to beidentical for all firms, and from one country to another. The heterogeneity of
firms stems from their marginal cost b;, which is firm-specific. The differences in marginal
cost can be linked to differences in organisation, in management, in production techniques,
in the rate of default, aswell asin the quality of workers”

Competition is modelled a la Bertrand, assuming that conjectural variations are null (for
every couple of varieties (i,j), P; /9P, =0) and that each firm considers itself as small with
respect to the market (P/ YP;=0). For sales in the domestic market, profit maximisation then
leadsfirmi to set its price asfollows:

© Ro=—S b, il

Under these hypotheses of monopolistic competition, the mark-up ratio between the price
and the marginal cost is constant and does not depend on the market share of the firm. The
heterogeneity of firms marginal costs is therefore reflected proportionally in prices, and
defines an asymmetrical equilibrium in terms of market share and profit, the most efficient
firms having a higher market share and higher profits.

The firms which do not export thus earn a profit:
(20) Pi=j a'Vlcpcs_lbil_S - K, il I'c.non-exp

Where we have noted j = (s-1)°"s™®, P, denotes the profit of firm i, le.non-exp 1S the set of
country c'sfirmswhich do not export (therefore, I = I¢ e E I ¢ non-exp)-

Exporting firms incur a fixed cost, Kep, Which is a consequence of the costs of access to
information, of marketing, of management or of technical and commercial adaptation,
inherent to exporting. As for the fixed production cost, we will assume that this fixed cost
has to be paid at the beginning of each period.> Exporting firms aso incur a tariff barrier ad
valorem, with aratet. Thistariff t introduces a gap between the price effectively received by

4 Although it is not strictly compatible with the setup of the model, differences in quality of the goods
produced could also be interpreted as differences in cost per 'standardised’ unit.

® There are also sunk entry cost to the export market, which are no longer paid afterwards. For the sake
of simplicity, we do not take them into account. The fixed cost considered here can also be understood as
the uniform flow whose discounted value is equal to the entry cost, plus the cost of maintaining the
capacity to export.

10
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the firm and the price paid by the consumer, P.ynsumer- Profit maximisation leads the exporters
to apply the same mark-up ratio asin their domestic market, between their marginal cost and
the price they receive. However, the consumer must in addition pay for the tariff. As a
conseguence, the firm receives the same unit price P, (defined in (9)) as for its salesin its
domestic market, but the unit price paid by the consumer is:

s N
1) Pi%onsumer =(1+ t)a b; )il I c.exp
The profit of exporting firmsisthus;
(2P = jaMPS M - K 4 aMRS A+ 0 b"% - K il 1o e
profitonthedomestiamarket(P ; 4om) profitontheforeignmarket(P; o)

In this expression, two terms are distinguished, for the sake of clarity: the first one
corresponds to the profit on the domestic market, in the sense that it is the profit the firm
would earn, would it sell only in its domestic market; exporting involves an additional profit,
that we call profit on the foreign market, or export-profit, and which corresponds to the
second term.

The tariff revenue is assumed to be redistributed through a lump-sum transfer. For each
country, theincomeisthen

_ t .
(13) Mc=LctaPij+— aRcDic

il e il Iz exp
Where EC is the exogenous endowment of country ¢ in labour.

C. Equilibrium for a given population of firms
For each variety of the differentiated good,

(14 Qi =Dj¢ +Djg ,"iT I¢

Where the second term is zero for the non-exported varieties. The equilibrium on the labour
market requires

(15 Lc =LeH + NgK+ NgexpKexp Aé b;iQ;
i,

For a given population of firms, equations (2) to (15) enable the genera equilibrium of the
two economies to be characterised (the equilibrium in the homogeneous-good market does
not need to be written explicitly, because of the Walras' law). Note in particular that for
given parameters and factor endowments, trade flows in the differentiated-good sector
depend on the number and the characteristics (level of marginal cost and export status) of

11
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firms producing the differentiated good in each country. These trade flows, if any, can be
either two-way or one way (if one country has no exporting firm). Trade in homogeneous
good, in contrast, is aways one-way, and compensate exactly the net balance of trade in the
differentiated-good sector.

D. Firmsbehaviour: entry, exit, and export status

Let us turn to the process of entry and exit of firms in the differentiated-good sector. Asin
Montagna (1995), both entry and exit are free, but potential entrants do not know their
marginal cost: they only know the distribution from which it will be drawn if they decide to
produce.

Concretely, the firm-specific marginal cost is randomly drawn from a continuous uniform
distribution defined over a country-specific interval, Pejnt ; Despl = [Fc(1-0) ; fc(1+d)] (with
f.>0and 0 £d <1). Thelarger thisinterval is, the more heterogeneous the firms are likely to
be within the industry. When the interval reduces to a single point = 0), firms are
homogeneous. The two country-specific intervals are thus assumed to be homothetic, that
iS: basp! Desp =Daint / bgjne = fa / fz. The standard deviation compared to the average is
then a priori identical for both distributions® This means that the ex ante degree of
uncertainty of the production process is the same in both countries. Thereby, we assume
that the uncertainty in marginal cost is linked to the disparity in individual performances,
while international differences in the expected marginal cost are related to country-wide
conditions. f5 < fg would for instance mean that these country-wide conditions are more
favourable in country A.

If afirm choosesto enter the market, i.e. to produce, it incurs a fixed production cost. It will
then (and only then) know the level of its marginal cost. Each firm can also freely choose
whether to export or not, but the decision to export is taken once the marginal cost is known.

Each firm have to pay the fixed production cost at the beginning of each production period.
This periodical repetition is justified by the depreciation or the technical evolution of
material investments (or by the fact that, when the investments are reversible, firms only pay
for their use-cost), and by the necessary adaptation of immaterial investments (like training,
R&D, marketing, etc.) to market evolutions. The fixed export cost is also incured at each
period, as aresult of the necessity to maintain the capacity to export.’

Each incumbent is free to quit the market at each period: it will do so if its profit is negative.
Each firm can also change its export status at each period. The decision with respect to this
will be taken on the basis of the sign of the export profit for the current period.

® Thisis not the case when the second interval is obtained from the first one by translation, as assumed by
Montagna (2000).

” This hypothesis is supported by the finding of Roberts and Tybout (1997, p. 559), that the benefit of
export experience depreciates very quickly.

12
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The behaviour of firms can then be summarised as follows. Potential entrants are assumed
to be risk-neutral and to form static expectations about their future profits, taking as given
the number of firmsin each market. As a consequence, some will decide to enter the market
if and only if the expected profit on their domestic market is non-negative. Among those
which entered the market, only firms whose marginal cost is sufficiently low in order to
enable the export receipts to compensate the associated fixed cost, will export. At each
period, only those which marginal cost is sufficiently low to be able to make non-negative
profits, will survive.

E. Steady-state equilibrium market structure

We assume in addition that, if a steady-state equilibrium is reached, no firm can export
without making non-negative profitsin the domestic market, i.e. that a firm making negative
profitsin its domestic market cannot export profitably. This hypothesis is made for the sake
of coherence with the hypothesis of monopolistic competition®

The population and export status of firms will reach an equilibrium when three conditions
are met for each country:

- there is no exit, because al incumbents make non-negative profits on their domestic
market:

~ * * *1'
(16) it 1,b, £b. /P (b))=jaMPS 1. ° - K=0

- there is no shift in export-status, as each exporter makes non-negative export-profit, and
each nonexporter could not earn positive profit by exporting:

an "il l'cexpr il I'¢,non exps Di £ bcexpandbj 3 beexp/
* . -1 _ * 1-s
P cexp(Dcexp) = @Mz RS H+t)® Peexp - Kexp =0

- there is no more entry in the markets, because the expected profits of potential entrantsis
non-positive:

8 When trade costs are very weak compared to the fixed production cost, exporting can be profitable,
even for afirm that cannot sell profitably in its domestic market separately. In this case, all firms export.
This is not unrealistic, if we think for instance about the aeronautics, automotive, pharmaceutical or
computer industries. These industries have indeed the specificity of having very high fixed costs which, in
the context of liberalised trade and low transportation cost, can only be made profitable through
exporting. However, the strategic interaction of firms is crucia in this type of industries, that are
generally highly concentrated. The model presented here, with monopolistic competition, therefore does
not seem very adequate in this case.

13
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E(P c):c‘g::fp[ aMCPcS-lbl-S ) K]fc(b)db
(18) LT
+(Jgoc,exp[ aMzPS 1a+t) S pts . Kexp]fc(b)db £0

c,inf

wheref,(b) = 1/(bespbeine) = 1/(2dF;) isthe distribution density function of random variable
b in country c. P, denotes export-profit, b’. is the maximum margina cost required for a
firm to survive in country ¢, b’ is the maximum marginal cost required for a country c's
firm to export (if exporting is not profitable even for a firm with the lowest marginal cost
possible in country ¢, b, then we will set b*c,exp =b;x). In equation (18), the first integral
corresponds to the expected domestic profit, which is calculated over all the possible values
of b. The second integral corresponds to the export profit. Asthe choice of the export status
is made only once the marginal cost is known, this second integral only takes into account
the cases where the marginal cost is sufficiently low to enable the export profit of the firm to
be positive: its superior bound is not b, but b*cyexp.

Given our hypothesis that a firm making negative profits in its domestic market cannot
export profitably, these three equations, together with equations (2) to (15), define the free
entry-exit steady-state equilibrium of the two economies. These equilibrium conditions for
entry and exit are stable. If afirm does not meet condition (16) or (17), then it will either exit
or change its export status. If equation (18) is not true, this means that expected profit for
potential entrants is positive; this would induce some firms to enter the market, thus
lowering its profitability (because they lower the price index of the industry, as soon as they
are able to stay on the market), and therefore lowering the expected profit for potential
entrants, until equation (18) is met.

Note that, in spite of the free entry-exit, profits are not necessarily zero in the steady-state,
as potential entrants face uncerntainty about the value of their marginal costs (see
Montagna, 1995, for details).

As soon as at least one country c's firm export in the steady-state, then condition (17),
reflecting the stability of firms' export status, shows that exporters have a lower marginal
production cost than nonexporters. Consistently with the stylised facts, exporters are bigger
and more efficient than nonexporters in this model. In addition, they are more profitable.’

I1l.  THENATURE OF TRADE

Depending on the parameters and on the population of incumbent firms, the set-up exposed
above can lead to different kind of trade flows.

° As a consequence, differences in productivities among firms are not wholly counterbalanced by
differences in wages. This is important, as emphasised by Bernard et al. (2000, p. 2): as long as differences
in productivity are completely reflected in prices, apparent productivity as measured through value added
per worker is the same across firms, whatever their differences in productive efficiency. In the present
case, exporters productivity is higher, even when it is measured through value added per worker.
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A. Caseof prohibitive trade costs
Trade costs are prohibitive when, in both countries, no firm can export. More precisely,

(19 P c|exp(b cinf)EOP | cexp =&

In this case, no trade takes place, and both countries are in autarky. The market structureis
then determined by equilibrium conditions(16) and (18). As shown by Montagna (1995), the
maximum margind cost b.,aut required to be profitable is then:

A/(1-s)
.1/(1-s) e bl—S o)
— abc,w 1-s 0 —_ “1+d - —
(20) bc,aut - gqc,infpb fe(b)db p =f céq_d 2d dbg =fcbaut
o SRR Ol/(l— s)
Where we have noted, for the sake of simplicity, by, = EQ d 2d db’ - Note thet
o

baut only depends on the parameters dand s, and can thus be considered as a parameter
here. AsP (b, ..)=0, proposition (19) can be re-written:

-1

(L+1)° Kexp 3 & = byt gs b |

21 ;
@ K fel-d

A

cexp =

The left hand side term of the inequality measures the importance of trade costs compared
to the fixed production cost. Indirectly, it makes it possible to compare the profitability of
salesin the foreign market with respect to the profitability of salesin the domestic market. If
this term exceeds the right hand side's one, it means that export costs are so high that even
the most efficient firm in a country cannot export profitably. Trade costs are prohibitive, and
the two countries do not trade at all.

B. Case of "semi-prohibitive" trade costs

The level for which trade costs turn to be prohibitive depends on the relative a priori
technological levels of the two countries. Let us assume that country-wide production
conditions for the differentiated good are more favourable in A than in B (f5 < fg), and
suppose that

.S-1 .S-1
& p bautgS > (1+1)° Kexp , & o Daut QS

faldg K fgl-dg

2

In this case, trade costs are too high (compared to the fixed production cost) to make
exports profitable for any firm in country B. In contrast, at least with the autarkic market
conditions in B, exporting is profitable for afirm which marginal cost is equal to the minimum
bound of the distribution in country A. As a consequence, if at least one firm in country A
have amarginal cost sufficiently close to the lower bound of the distribution (which we can
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assume to be the case, if the number of firmsis sufficiently large), then it will export: a purely
inter-industry trade takes place, where country A exports differentiated goods to country B,
and imports homogeneous goods from there (trade between both countries remains
balanced, by assumption).

C. Case of non-prohibitive trade costs

When trade costs are sufficiently low, they are not prohibitive, even for the economy where
country-wide production conditions for the differentiated good are less favourable (let us
still assume that this country is B: f, £ fg). However, we assumed that exporting is not
profitable for afirm that cannot earn non-negative profits on its domestic market alone. This
hypothesisimplies that, necessarily,

S
+0° Karp

23
(23 K
This simply means that when this inequality’® is not met, the model is not well-suited to
describe the situation, because the differentiated-good industry has an oligopolistic
structure.

Given this inferior bound on trade costs, it can be shown that there exists | OT Hﬂ;lg
gPaut &

such that:

(24

1 U S-14 ] s R (i

I 0 "Z1@@+t)° K b >ha;

LSTC( plfg)l @ipaulal g/t Y TR <TCE alfa)P [ P A tj'y

i Ugl-dfgy €5 K 1 ¥B.exp” PBiinf 17

t a et bb

0 A7 o
fg

Proof: see Appendix 1.

This means that if the ratio, between the two countries, of expected productive efficiencies
exceeds a given level (jo), then sufficiently low trade costs leads to a complete

1% The corresponding level for trade cost, compared to the fixed production cost, may seem very high.
This is due to the fact that the demand addressed to foreign variety is assumed to be the same, for a same
price, than the demand addressed to domestically-produced varieties. In practice, the demand is usually
superior for the domestic variety, for the same price; in these conditions, the inferior limit for ratio (23)
isinferior to unity.

16



International Trade and Firms' Heterogeneity Under Monopolistic Competition

specialisation:* the international efficiency difference is so high, in this case, that an
increased competition from country A's exporters induces the cessation of country's B
production in the differentiated-good sector.

In contrast, if the ratio of expected productive efficiencies does not exceed j, then
sufficiently low trade costs enables atwo-way trade to take place in the differentiated goods
sector. This trade needs not be balanced by itself, as trade in the homogeneous sector then
just balances the net flow in the differentiated-good sector.

D. Synthesis

The nature of trade can finally be summarised through Figure 1, where the size of the
various areas depend on firms heterogeneity. The case of prohibitive trade costs
corresponds to area (a), where no trade occurs. For what we called above "semi-prohibitive"
trade costs (area (b)), trade is purely inter-industry: the a priori most efficient country for
the production of the differentiated-good product exports this good, and it imports only
homogeneous goods. Now when trade costs are inferior to a given threshold (dependant on
the degree of firms heterogeneity): if the difference between country-wide production cost
levelsin the differentiated good is high, then trade remains purely interindustry, but thereis
complete specialisation, as the less efficient country has no more production in the
differentiated-good sector; if country-wide production cost levelsin the differentiated good
are sufficiently similar, then two-way trade in the differentiated-good may occur, together
with aone-way trade flow in the homogeneous good product.

1 We assume that the share of the differentiated good in consumption is sufficiently low, so that the most
efficient country has enough labour to produce sufficiently in order to satisfy the whole consumption in
this good.
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Figurel: Thenatureof trade
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The nature of the influence of the degree of homogeneity on the shape of these areas can be
somewhat precised: it can be shown that, for any given s > 1, [b,/(1-d)] is an increasing
function of d over the interval [0;1] (see proof in Appendix 2). This shows that, ceteris
paribus, as the degree of homogeneity among firms increases, the surface of area (a)
decrease, while the surface of (c) increases. The effect on on (b) is uncertain a priori. While
it cannot be proved rigourously, (d) is most likely to be reduced when the degree of
heterogeneity increases.

IV. |MPLICATIONSFOR MARKET STRUCTURE AND PRODUCTIVE EFFICIENCY

We have just emphasised that firms heterogeneity is one of the determinants of trade.
Reciprocally, trade has an impact on the nature of the population of firms. In particular, we
will focus on the influence induced on average productive efficiency. For the sake of
simplicity, we will study separately the case of purely inter-industry trade and the case
whereintra-industry trade takes place.

A. Implicationsin a context of purdly inter-industry trade

Let us first assume that trade costs are lowered from a prohibitive level to a "semi-
prohibitive" level. What are the consequences for the | east-efficient country (the one whose
a priori expected marginal production cost of the differentiated good is the highest), say
country B? Since they catch part of the demand, imports lower the profitability of the
domestic market in this country. The upsurge of imports thus causes the bankruptcy of the
least-efficient incumbent firms in country B. Moreover, in the absence of export
opportunities, the expected profit of a potential entrant is also reduced, and turns out to be
strictly negative: no firm enter the market, since the reduction in the number of firmsis not
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sufficient to restore a positive expected profit for potential entrants. The least-efficient firms
are crowded out, without creating any entry opportunity for new firms. The impact on
country B's average productive efficiency in the differentiated-good sector is obviously
positive, but no domestic firm sees its profit increase. Formally, equations (17) and (18) are
inactive as equilibrium conditions for country B. From theinitial firms population, only those
which marginal cost isinferior tob's, as defined by (16), survive.

In the exporting country (country A), in contrast, equations (16) to (18) are all active in
setting the steady-state equilibrium market structure. Equation (18) expresses the zero-
expected-profit condition for potential entrants. As in autarky, the expected profit in the
domestic market is taken into account. But here, it is summed up with the expected export-
profit. The latter is positive as the export decision is taken only once the firm's marginal cost
is known. Under free-trade, potential entrants take into account the additional profit they
will redlise if they are sufficiently efficient to export profitably. Consequently, they may be
prone to enter the market even when the profitability of the domestic market at a given level
of efficiency isinferior to its autarkic level, i.e. when the expected profit in this single market
is negative: the perspective of new profits through exports attracts new producers, whose
entry exacerbates competition.

Formally, using the expression of baa. in (20), the zero-expected-profit condition for
potential entrants expressed through equation (18) implies that:

P (b aaut) =i @M aPA* T35 - K
(25

E- C\E:Yi:p aMBPBS-l(l-H)-S bl-s - Kexp fA(b)db <0

This means that the profit of a firm with a marginal cost ba .. is strictly negative. As a
consequence, the maximum marginal cost required to survive in country A (defined by
equation (16)) is inferior to the one required in autarky. Or, to put it in other words, the
efficiency level required to survive is higher. In addition, the most efficient firms, which
benefit from export possibilities, increase their market shares with respect to autarky. Thus,
by the conjunction of these two effects, exporting increases the expected average efficiency
level in the differentiated-good sector.

Asthe minimal efficiency level required is higher, the probability of failure for a new entrant
is aso higher in the free-trade case. On the other hand, the most efficient firms have the
opportunity, through exports, to enlarge their markets, and thereby their profits. The market
of the exporting country thus becomes more risky, but more profitable for the "winners".
Thereis alow probability of earning alot. Moreover, the disparities in the sizes and profits
of firms increase, since the most efficient (that is the biggest in terms of size and profit) are
those which most increased their production and their profits thanks to exports.

B. Implicationsin a context of intra-industry trade

When two-way trade in differentiated products takes place, the mechanisms are basically
the same: imports lower the profitability of the domestic market, while exports increase the
expected profit for potential entrants. The implications are clear-cut for the most efficient
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country: as previously, the perspective of new profits through exports attracts new
producers, whose entry exacerbates competition. The zero-expected-profit condition for
potential entrants (equation (18)) is then active in setting the equilibrium. As stated before
through equation (25), this implies that the marginal cost required to surviveisinferior to its
autarkic level.

For the least efficient country (country B), two cases have to be distinguished:

i. Trade opening does not induce any new entry in the domestic market, because the profit
opportunities carried out by exports are not sufficient to balance the negative effect of
imports on the expected profit for new entrants. In this context, the mechanisms are similar
to those mentioned in the previous section for the country importing differentiated goods
and exporting homogeneous goods: the zero-expected-profit condition for potential entrants
is not active in setting the equilibrium, and the least-efficient firms have to quit the market.
The only difference with the case of purely inter-industry trade is that country B's most
efficient firms can export. This also contributes to increase the average productive efficiency
in the differentiated-good sector, asit increases the output of the most efficient firms.

ii. The profit opportunities carried out by exports attract new producers, included in the least
efficient country. This is the case as soon as the difference in average efficiency level is
sufficiently weak, while trade costs are sufficiently low. In this case, even the least efficient
country experiments mechanisms similar to those described in the previous section for the
country exporting differentiated goods and importing homogeneous goods. the zero-
expected-profit condition for potential entrants is active in setting the equilibrium, and the
entry of new producers induces a new selection among firms. In this context, it can be
shown that the probability for a new entrant to survive is superior in the most efficient
country, while the probability for a new entrant to be able to export profitably is superior in
the most efficient country (see proof in Appendix 3). This is coherent with the empirical
result of Abd-El-Rahman (1991), which shows that exporting firms are more atypical, in terms
of productivity, in industry with comparative disadvantage (.e. the differentiated-good
sector in the least efficient country) than in those industries enjoying a comparative
advantage (the differentiated-good sector in the most efficient country). In the words of
Abd-EI-Rahman, the specific advantage required for a firm in order to be able to export is
more important in an industry suffering a comparative disadvantage.

C. The impact of international trade: defensive logic vs. offensive
logic

In the above study of the impact of trade on firms and on average productive efficiency in
the differentiated-good sector, two different types of mechanisms emerge, corresponding
respectively to adefensive logic, and to an offensive logic:

i. The defensive logic is import-driven: it is at work when a country has either no exporting
firm in the differentiated-good sector, or when the profit opportunities carried out by exports
are not sufficient to balance the negative effect of imports on the expected profit for new
entrants. In this case, trade opening does not induce any new entry, and the only firms
whose profit may increase are the most efficient ones, if they are able to export profitably.
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International trade does improve the average productive efficiency level in the
differentiated-good industry, because of the exit of the least efficient firms, and because of
theincreased output of the most efficient firms, when they are able to export.

ii. The offensive logic is export-driven: it is at work when the profit opportunities carried out
by exports attract new producers, compared to autarky. Their entry then exacerbates
competition in the sector, reducing the profitability of the domestic market for incumbent
firms. In addition, the probability of failure for potential entrants is increased, compared to
autarky. As before, average productive efficiency in the sector isincreased as a result both
of the exit of the least efficient firms and of the increased output of the most efficient ones.
Finally, when trade costs and the international difference in average productive efficiency
are sufficiently low, this offensive logic dominates the defensive one: the maximum marginal
cost required to survive is proportionally more reduced, compared to autarky, in the most
efficient country, that is in the country where the export intensity and the proportion of
exporting firmsin the differentiated-good sector isthe highest.

V. CONCLUSON

The model presented here aims at enlightening the interactions between international trade
and firms' heterogeneity, in a context of monopolistic competition. Based on the autarkic
model proposed by Montagna (1995), the coexistence of firms with different marginal costs
is the consequence of the uncertainty faced by potential entrants about the level of their
marginal cost. The differencesin export status then stem from the existence of afixed cost of
exporting.

This model fits quite well with the stylised facts described in the introduction: it is coherent
with the fact that only afraction of firms export anything, that exporters are larger and more
productive than nonexporters, that exporters are more atypical in this last respect when the
country suffers from a comparative disadvantage in the sector, and that export-driven cross-
firm reallocations ("share effects') significantly increase average productive efficiency. In
addition, it suggests that the positive effect of import penetration rate on industry-wide
productive efficiency (as described for example by Cortes and Jean, 1997, or by Hine and
Wright, 1998) may also partly result of cross-firm reallocations. It also sheds some light on
how trade costs, country-wide efficiency differences, and firms heterogeneity interact to
determine the nature of trade.

Finally, we showed that the impact of trade stems from two different logics: one defensive,
import-driven, the other offensive, export-driven. This result emphasises that trade is not
only a threat that eliminates the least efficient firms. The trade-induced increase in
competitive pressure may also be the result of the entry of new producers, attracted by the
new profit opportunities carried out by exports. Furthermore, as soon as country-wide
efficiency differences and trade costs are sufficiently low, this offensive logic dominates the
defensive logic in shaping the impact of trade.
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APPENDIX 1

Proposition (21) impliesthat

(A1) ffae 2 fhen Bexp = /£

f B aut
In other words, if the lowest marginal cost possiblein country B is superior to the maximum
marginal cost required in A to survive in the autarkic equilibrium, then no firmsin country B
will be able to export profitably to country A, whatever the trade costs. In addition, in this
case, no firm can survive in country B when (1+t)°Ke/K=1 (the maximum marginal cost
required to survive in then the same as the maximum marginal cost required to export
profitably). By continuity (and given that the profitability in the country B's market
decreases when trade costs decrease), there is a critical value for the ratio (1+t)°Ke /K of
trade cost to the fixed production cost, under which there is no more production of the
differentiated good in B.

Now, if both countries have the same expected productive efficiency in the sector (fA/fg=1),
then (1+t)°Ke/K < (bar/(1-)°* is a sufficient condition to make sure that two-way trade in
differentiated goods is likely to take place (in both countries, the maximum marginal cost
required to export is superior to the inferior bound of the random distribution of marginal
costs: bc,exp > bc,inf)-

In addition, ceteris paribus, the export-profitability is a decreasing function of (1+t)°Ke/K.
By continuity, this makesit possible to establish that thereisavaluej ( such that:

| }a+t)s K b sp. i
: $TC(F A /fR) >l/_1l'_()K—exp<TC(f Alfg)b ibA,exp>bA,fn]1: tly
(A2) t 1 i “B.exp - Bin bl
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0 21 o
B

Given proposition (A.1), necessarily j o >(1-d/b.,. In addition, following proposition (21),
(1+)°Ke/ K = (Dar/(L-Qf o/f5)°* implies that no firm can export profitably in country B. As a
conseguence, necessarily, the upper bound of trade costs compatible with two-way trade,
TC(fa/fg), isinferior to (ba/(1-df /fs)°". This is sufficient to prove that proposition (24) is
true.
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APPENDIX 2
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Changing the variable b under the integral for g=b/(1-d), we obtain:
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The derivative of this last expression with respect todis:
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This proves this announced property : for any given s> 1, b,./(1-d] is an increasing
function of dover theinterval [0;1].
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APPENDIX 3

This appendix aims at characterising the populations of firms when the zero-expected-profit
condition for potential entrantsis active in setting the equilibrium for both countries, that is
when the offensive logic is at work both in country A and B. When this is the case, the
steady-state population of firmsis characterised through equations (16) to (18). In addition,
we will assume that the expected profit for potential entrants is exactly zero, instead of
assuming it to be non-positive. As long as the entry of firmsis incremental, and for alarge
number of firms asit isassumed here, thisis an acceptabl e approximation.

From equation (17), defining the maximum margina cost required to export profitably, it
comes:

. -1 x» S-1
(A3 J aMcPcS =(1+1)° K expPz exp

This expression enables equation (18), expressing the zero-expected-profit condition for
potential entrants, to be written in the following way (using also the expression of b, in

(20)):
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Where the function J associates to every positive, real x:**
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J(X) - baut - ,Cf K + 1 [Xl/(s 'l) - (1_ d)2'S X+(S _ 2)(Xl/(S-1) _ (1_ d)) L:]
(1+t) @Kexp Zd(S - 2) o]

Itsderivativeis:

12 For the sake of simplicity, we assume herethats * 2.
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It isthen straightforward to show that
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In addition, J((l- d)s'l)=Lbauts’1 (note that, as trade costs are not
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On the other hand, from equation (16) for country ¢ and (17) for country C, it comes:
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and:
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Now, assuming that B istheleast efficient country (i.e. f5 £ fg), (A.5) impliesthat
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Given (A.11), this implies that, necessarily, S—— P Tg G AP~ This means that the
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probability for a new entrant to export is superior in the most efficient country.

. o _— a0 @0 . :
Thefirst equality in (A.9) then implies that Q—ZE Q—:: the probability to survive for a
Ag € Bg

new entrant isinferior in the most efficient country. Or, in other words, the minimum required
efficiency has more increased, compared to autarky, in the most efficient country than in the
least efficient country. This proves the announced property.
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