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Abstract

This work studies the e¤ect of changes in trade barriers on the average productivity

of �rms and the number of �rms in a two-country two-sector model with monopolistic

competition market structure and heterogeneous �rms in one sector and perfect com-

petion market structure in the other sector. The direct e¤ect of the reduction in a

sector�s variable trade cost on the average productivity of �rms in the same sector of

any country is positive, which is in agreement with Melitz (2003). The spillover e¤ect

of the reduction in a sector�s variable trade cost on the average productivity of �rms in

the other sector is sector dependent. The average productivity of �rms increases and

the number of active �rms decreases in comparative advantage sector in the response

to the trade liberalization in the other sector. Conversely, the average productivity of

�rms decreases and the number of active �rms increases in comparative disadvantage

sector in the response to trade liberalization in the other sector. The trade liberaliza-

tion in both sectors implies the combination of the direct and spillover e¤ects on the

sector with monopolistic competition market structure and heterogeneous �rms.

Keywords: spillover e¤ects, trade, comparative advantage
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1 Introduction

To account for stylized facts about international trade, the successful attempts have

been made to modify the traditional modeling approach characterized by perfect com-

petition market structure.

One stylized fact suggests substantial intra-industry trade among industrialized

countries that has grown over time (Balassa, 1966 and Helpman, 1999). Krugman

(1979) addressed intra-industry trade in a one sector model with monopolistic compe-

tition market structure by modifying Chamberlin�s (1962) approach. Further, in the

setup of two-country two-sector model with sector speci�c factors of production, Krug-

man (1981) demonstrated the positive relationship between the extent of intra-industry

trade and the similarity in factor endowments across countries.

The traditional approach does not account for the considerable heterogeneity of �rms

with respect to productivity and self-selection of �rms into exporting. Clerides, Lach,

& Tybout (1998), among others, provided substantial evidence for this stylized fact. To

address this stylized fact, Melitz (2003) introduced heterogeneous �rms on the top of

Krugman�s (1979) monopolistic competition market structure in a one sector model with

many countries. Melitz found that with trade liberalization, the average productivity

of �rms increases, since less productive �rms leave the market (self-selection e¤ect).

Although Melitz�s (2003) model takes into account both stylized facts, this model

is for only one sector. The drawback is the impossibility of studying the e¤ect of trade

liberalization (reduction in the trade costs) in one sector on the average productivity

of �rms and the number of �rms in the other sector. Later, these e¤ects are referred as

the spillover e¤ects of trade liberalization.

The contribution of this paper is to add a sector to the Melitz�s (2003) model in

order to study the spillover e¤ects of trade liberalization in one sector on the average

productivity of �rms as well as on the number of �rms in the other sector. The number

of countries is limited to two. While keeping the monopolistic competition market

structure with heterogeneous �rms in one sector, we assume the perfect competition

market structure in the other sector. That allows to concentrate on the e¤ects of the

reduction in sector�s trade costs on the �rms in the other sector and abstract from the

in�uence on the �rms in the same sector. In addition, it is assumed that the factors of

production are sector speci�c.

The spillover e¤ects of the reduction in variable trade cost in sector with perfect

competition on the �rms in the di¤erentiated commodity sector of a particular country
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are sector dependent. The average productivity of �rms increases and the number of

active �rms decreases in a comparative advantage sector in the response to trade liberal-

ization in the other sector. Conversely, the average productivity of �rms decreases and

the number of active �rms increases in comparative disadvantage sector in the response

to trade liberalization in the other sector. This �nding allows for new predictions about

the changes in the average productivity of �rms in the di¤erentiated commodity sector

a particular country, when trade costs in both sectors have been reduced.

The following mechanism explains the e¤ects of the trade liberalization in the sector

with perfect competition market structure on the average productivity of �rms in dif-

ferentiated product sector. With the decrease in trade cost in a perfectly-competitive,

import-competing sector of a country, the wage rate in this country�s sector decreases

relative to the wage rate in the perfectly-competitive sector of the other country. As

result, the income in the county as a whole decreases. The reduction in country�s in-

come leads to the decrease in the demand for di¤erentiated commodity. The country�s

�rms selling di¤erentiated commodity in domestic market start to make smaller pro�ts.

The least productive �rms will be leaving the market. And the average productivity of

�rms in di¤erentiated product sector with comparative advantage increases.

Contrary, with the decrease in trade cost in a perfectly-competitive, export-competing

sector of a country, the wage rate in this country�s sector increases relative to the wage

rate in the perfectly-competitive sector of the other country. As result, the income in

the county as a whole increases. The increase in country�s income leads to the increase

in the demand for di¤erentiated commodity. The country�s �rms selling di¤erentiated

commodity in domestic market start to make higher pro�ts. As result, the �rms with

even smaller productivities start selling in domestic market. The average productivity

of �rms in di¤erentiated product sector with comparative disadvantage decreases.

This study closely relates to the research by Bernard, Redding, & Schott (2007)

that addressed the issues of trade liberalization in a two-sector model. They studied

the transition from autarky to costly trade in a model with two mobile factors and a

monopolistic competition market structure with heterogeneous �rms in both sectors.

They found that the average productivity of �rms increases in both sectors with transi-

tion from autarky to costly trade. Moreover, the average productivity of �rms increases

more in a sector with a comparative advantage than in a sector with a comparative dis-

advantage. In a sense, they found that the changes in average productivity of �rms in

a course of transition from autarky to costly trade magnify the exogenous comparative

advantage.

2



The remainder of this paper includes: Section 2, which develops the model; Section

3, which explores the properties of the costly trade equilibrium; Section 4, which

provides results and describes the underlying mechanisms behind stated results, and

Section 5, which provides conclusions.

2 Model

2.1 Preferences and endowment structure

This analysis of trade liberalization uses a two-country, two-sector model. Country i has

Lil endowment of an entirely sector speci�c factor (labor) in Sector l. Many varieties

of commodity are produced in Sector 1. The homogeneous commodity is produced in

Sector 2.

All individuals in economy have the same utility function:

U =

"�Z
j2


q (j)
��1
� dj

� �
��1
#�
Q1��, (1)

where q (j) denotes the consumption of variety j, which is produced in Sector 1. 
 is

the set of all varieties available to a consumer. Q is the consumption of the commodity

from Sector 2. � corresponds to the portion of consumer expenditures for the varieties

from Sector 1. � > 1 restricts substitutability between varieties in Sector 1.

The utility of a consumer increases in the number of available varieties and in their

quantities. Taste in a particular country for a variety produced in the other country

generates two-way trade within Sector 1. The demand for variety j from individuals in

Country i is given by:

qi (j) =
pi (j)

��

P 1��i

�Ii, (2)

where Ii is the aggregate income of consumers in Country i, and Pi is the price index

(the inverse measure of the degree of competition), that, in an additive way, includes

the prices of all available for consumption varieties in Country i.1 Because of the large

number of varieties, the change in the price of a particular variety has no e¤ect on

the price index and likewise on the demand for other varieties. As such, no strategic

interaction exists between �rms producing di¤erent varieties.
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Finally, the demand for the homogeneous good from consumers in Country i is:

Qi = (1� �)
Ii
pi2
, (3)

where pi2 is the commodity price.

2.2 Equilibrium in the di¤erentiated product sector

Assuming a �rm in Sector 1 can costlessly di¤erentiate its variety, the �rm would rather

produce a variety di¤erent from those already produced as in Krugman (1979). In this

case, the �rm will not share the demand for its variety with other �rms.

The market structure of Sector 1 is similar to the market structure introduced by

Melitz (2003). When producing a quantity, qdi , for a domestic market and a quantity,

qxi , for a foreign market, a �rm in Sector 1 of Country i pays the variable costs, wi1
�
qdi

and � i1wi1� q
x
i correspondingly. � is the productivity parameter that di¤ers across �rms,

and wi1 is the wage rate. Finally, � i1 � 1 is the variable trade cost that enters in an
"iceberg" form.

As a monopolist for variety it produces, the �rm sets prices with a constant markup

over marginal cost, domestically pdi (�) =
wi1
��
and/or abroad pxi (�) = � i1

wi1
��
.2 A �rm

collects variable pro�t, R
d
i (�)

�
, from a domestic market and a variable pro�t, R

x
i (�)

�
, from

foreign market, where the revenues collected on domestic and foreign markets are equal

to:

Rdi (�) =
h
��Pi
wi1

i��1
�Ii; Rxi (�) =

h
��Pk
� i1wi1

i��1
�Ik. (4)

The revenue collected by a �rm in a particular market increases in the total income

of residents buying from this market. Higher price index of a particular market corre-

sponds to less intensive competition there and leads to the higher revenue collected by

a �rm selling in this market.

When producing commodity, a �rm in Sector 1, pays a �xed production cost, wi1fi.

If the �rm exports, it pays a �xed exporting cost, fxi wi1, in addition. A �rm serves the

foreign market if the variable pro�t from selling in the foreign market is higher than

the �xed cost of exporting. The resulting expression for the �rm�s pro�t is, as in Melitz

(2003):

�i (�) = �
d
i (�) + max f�xi (�) , 0g ,
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where �di (�) =
Rdi (�)

�
�fiwi1 is the �rm�s pro�t earned from domestic sales, and �xi (�) =

Rxi (�)

�
� fxi wi1 is the part of the pro�t earned from exporting.

In steady-state equilibrium, all macro-level variables, as well as the distribution

of active �rms over productivity, remain constant over time. An unbounded pool of

potential, identical entrants exists. These �rms have only information about their future

productivities summarized by the distribution3 from which they will draw productivity

after paying a �xed entry cost, wi1f ei , which is, thereafter, unretrievable. After a �rm�s

productivity is realized, it remains constant over time. If the �rm�s productivity leads

to a negative pro�t per period, the �rm exits the market, immediately. Otherwise, after

entry, the �rm remains in the market and faces every period with probability, �i, the

external negative shock that makes �rm to exit the market.

Further, this study analyzes equilibrium with �rms divided into exporters and non-

exporters in Sector 1 of each country. Among non-exporting �rms, the productivity of

the �rm making zero pro�t (denoted by �di ) satis�es condition �
d
i

�
�di
�
= 0. Following

Bernard, Redding, & Schott (2007), �di is referred as zero-pro�t productivity cuto¤.
The �rm with productivity above �di earns positive pro�t in the domestic market every

period and remains in the market after entry. In contrast, a �rm with productivity below

�di earns negative pro�t in the domestic market and exits immediately after entry.

Among exporting �rms, the productivity of a �rm indi¤erent to exporting and non-

exporting (denoted by �xi ) satis�es condition �
x
i (�

x
i ) = 0. Further, �xi represents the

exporting productivity cuto¤. Firms with productivity above �di , but below �
x
i , sell

in a domestic market only, while �rms with productivity above �xi sell in both domestic

and export markets (Figure 1).

1

i

i
x

i
d

i
x 1

i
d 1

f i
x w i1

f i wi1

Figure 1: Firms divided into exporters and non-exporters

Conditions identifying zero-pro�t productivity cuto¤ and exporting productivity
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cuto¤ in combination with the expressions (4) give another way to express for the rev-

enue of the �rm with productivity, �, in the domestic and foreign markets, respectively:

Rdi (�) =
h
�

�di

i��1
�fiwi1; Rxi (�) =

h
�
�xi

i��1
�fxi wi1. (5)

Since unbounded pool of potential entrants exists, the expected value of entering the

market is equal to the entry cost, [
1�G(�di )]

�i

h
�di + {i�xi

i
= wi1f

e
i (free entry condi-

tion). The potential entrant factors in the probability of making a positive per period
pro�t, 1 � G

�
�di
�
, the average pro�t collected from the domestic market, �di , and the

average increase in pro�t that comes with exporting, �xi , weighted by the probability,

{i, that a �rm will export, while selling domestically. The expressions (5) for rev-

enues in combination with the de�nitions of a �rm�s pro�ts, �di (�) and �
x
i (�), give the

expression for free entry condition as in Bernard, Redding, & Schott (2007):

fi
�i

1Z
�di

�h
�

�di

i��1
� 1
�
gi (�) d�+

fxi
�i

1Z
�xi

�h
�
�xi

i��1
� 1
�
gi (�) d� = f

e
i . (6)

The expression shows the relationship between zero-pro�t productivity cuto¤, �di ,

and exporting productivity cuto¤, �xi , in the Sector 1 of Country i. The negative

relationship between cuto¤s comes out of the fact that the expected pro�t from domestic

sales decreases in the zero-pro�t productivity cuto¤and the expected pro�t earned from

foreign sales decreases in exporting productivity cuto¤.

In steady-state equilibrium, the mass of �rms successfully entering Sector 1 of Coun-

try i is equal to the mass of �rms exiting the same sector:

�
1�G

�
�di
��
M e
i = �iMi, (7)

where Mi is the number of �rms in the market, and M e
i is the number of �rm entering

the market every period. Free entry condition and condition (7) lead to the equality

between the total revenue collected by �rms within Sector 1 of a particular country

and the total expenditure on sector-speci�c labor employed within Sector 1 of the same

country.

For a labor market to clear, the demand for labor from �rms within Sector 1 of any

country should be equal to the exogenously given supply of Sector 1 type labor in that

country.
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2.3 Overall equilibrium

The constant returns to scale technology is employed in Sector 2, with a marginal cost of

production being equal to aiwi2. With constant return to scale technology, commodity

price, pi2, should be equal to the marginal cost, aiwi2, for a non-zero, �nite amount

of a commodity being produced in equilibrium: pi2 = aiwi2. Similar to Sector 1, the

revenue collected by �rms in Sector 2 of any country equals the expenditures on labor

employed in Sector 2 of the same country. When exporting their output, the producers

in Sector 2 pay the iceberg trade cost, � 2� 1, on their exports. The factor prices bring
the equality between the demand for sector-speci�c labor and its exogenously given

supply.

The relationship between wages across countries within each sector can be estab-

lished. When having a comparative disadvantage in Sector 2, Country 1 imports Sector

2 commodity. Because of the trade cost, � 2�1, the price of the homogeneous commod-
ity in Country 1 is higher than the price of the homogeneous commodity in Country 2:

p12 = � 2p22. This equality connects labor costs across countries within Sector 2, since

pi2 = aiwi2.

Firms in Sector 1 selling their output in Country 1 market face the same conditions

in terms of the price index, P1, and the country�s income, I1. Thus, the price index,

P1, and the country�s income, I1, drop out from the ratio of revenues, R
x
2 (�

x
2 )

Rd1(�d1)
=

�fx2 w21
�f1w11

.

As result, the ratio of labor costs across countries within Sector 1 is proportional to the

ratio of cuto¤s:

w21
w11

=
1

�
��1
�
21

�
f1
fx2

� 1
�
�
�x2
�d1

���1
�

. (8)

In contrast to the relationship between labor costs across countries in Sector 2, the

ratio of labor costs in Sector 1 depends on the ratio of the productivity cuto¤s as well

as on variable and �xed trade costs.

The total revenue of the �rms in a particular sector is equal to the total expenditure

of all residents in both countries on the commodity produced within this sector (goods
market clearing condition):

I11 + I21 = � [I1 + I2] , (9)

where Iil = wilLil is the revenue of �rms in Sector l of Country i. I11 + I21 is the total
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revenue of the �rms in Sector 1 and Ii =
X
l

wilLil is the aggregate income of residents

in Country i.

Finally, the expenditure of Country 1 residents on a commodity produced within

Sector 1 becomes the revenues of the �rms within Sector 1 selling in Country 1 market:

�I1 = 1I11 + [1� 2] I21. (10)

One part of the expenditure goes to the domestic �rms, 1I11. The other part of these

expenditure goes to foreign �rms, exporting to Country 1. These �rms collect from the

market of Country 1 the revenue of [1� 2] I21. Correspondingly, i =
Rdi
Ri
is the ratio of

the revenue collected domestically to the total revenue of �rms in Sector 1 of Country

i .

Conditions stated in this section �nalize the outline of the economy�s equilibrium.

The equilibrium is characterized by variables
�
wil, �

d
i , �

x
i

	
with i; l = 1; 2. The mass

of �rms within Sector 1 of Country i is the ratio of the total revenue of �rms there to

their average revenue, Mi =
Ii1
Ri
.

3 The e¤ect of the reduction in trade costs

The existence of the costly trade equilibrium outlined in the subsection "Overall equi-

librium" can be established.

Proposition 1 A unique costly trade equilibrium, referenced by variables:
�
wil, �

d
i , �

x
i

	
with i; l = 1; 2 exists.

This study analyzes the e¤ects of the decrease in trade costs (� 2 and � il) on economic

variables. The e¤ects of the reduction in trade costs in one sector on variables of interest

in the other sector are referred to as spillover e¤ects. The decrease in � 2 allows for

the analysis of the spillover e¤ect of trade liberalization in Sector 2 on the average

productivity of the �rms, and the number of �rms in Sector 1 across countries. The

e¤ects of the reduction in trade costs within a sector on variables of interest in the

same sector are referred to as the direct e¤ects of trade liberalization. The e¤ects of

the reduction in trade costs in Sector 1 (the decrease in � 11 and � 21) on the average

productivity of �rms, and the number of �rms in Sector 1 across countries correspond

to the direct e¤ects of the trade liberalization. The e¤ects of trade liberalization in
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both sectors represent the combination of the spillover e¤ects and of the direct e¤ects.

First, the spillover e¤ects are analyzed, and then the combination of both e¤ects is

considered.

3.1 Spillover e¤ect

The spillover e¤ects have the following properties.

Proposition 2 The assumption is that the decrease in Sector 2 trade cost, � 2, occurs in
equilibrium with �rms been subdivided into exporters and non-exporters in both countries

within Sector 1. The decrease in � 2 a¤ects the zero-pro�t productivity cuto¤, �
d
1, the

exporting productivity cuto¤, �x1, and the number of �rms, M1, in Country 1:

(a) The zero-pro�t productivity cuto¤, �d1, increases; the exporting productivity cut-

o¤, �x1, decreases, and the number of �rms, M1, decreases, if Sector 1 in Country 1 has

a comparative advantage.

(b) The zero-pro�t productivity cuto¤, �d1, decreases; the exporting productivity cut-

o¤, �x1, increases, and the number of �rm, M1, increases, if Sector 1 in Country 1 has

a comparative disadvantage.

(c) The ratio of labor costs, w11
w12
, increases if Sector 1 in Country 1 is of comparative

advantage and decrease otherwise.

We start the analysis of the e¤ects of trade liberalization in Sector 2 on the �rms

in Sector 1 with the case of Country 1 having a comparative disadvantage in Sector

2. In similar way, the case of Country 1 having a comparative advantage in Sector

2 can be analyzed. The comparative advantage could be driven by the di¤erences in

the distributions of productivities across countries within Sector 1, the di¤erences in

productivities across countries in Sector 2, as well as the di¤erences in production cost

parameters across countries in Sector 1. Further, we adopt normalization, w22 = 1.

Prices and other wage rates are measured relative to w22.

With the decrease in � 2, �rms in Sector 2, exporting their products from Country 2

to Country 1, could charge lower prices in Country 1 than the prices established there

by local �rms, and still make some pro�t. To stay competitive, the �rms in Country 1

will start to reduce price p12. With the decrease in p12, �rms in Sector 2 of Country 1

will incur a negative pro�t, since before the decrease in � 2 these �rms were making zero

pro�t. As a result, some of the �rms in the Sector 2 of Country 1 will leave the market.
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The demand for Sector 2-type labor in Country 1 will decrease, leading to a decrease in

w12. w12 will continue to decrease until it is equal to � 2 a2a1 , given normalization, w22 = 1.

With the decrease in w12 relative to w22, the aggregate income, I1, of consumers

in Country 1 decreases. The decrease in aggregate income of consumers in Country 1

leads to the decrease in the demand for Sector 1 commodity from consumers in Country

1. At the same time, �rms in Country 1 still pay the same wage rate, w12, and �rms

exporting to Country 1 pay the same wage rate, w21. Firms in Sector 1 of Country 1

selling domestically and �rms in Sector 1 of Country 2 selling in the market of Country

1 face the decline in demand while they pay the same wage rates. In this situation, the

competition among �rms selling in the market of Country 1 intensi�es.

There is another way to gain the intuition why the decrease in Sector 2 trade cost

leads to the more intense competition among the �rms in Sector 1 selling in the market

of Country 1. With the decrease in � 2, the aggregate income, I1, of the residents in

Country 1 decreases relative to w12. According to the goods market clearing condition

(9), the total expenditure on the commodity from Sector 1 , I11 + I21, drops by the

amount that �I1 decreased. The expenditure of Country 1 residents on the commodity

from Sector 1 will decrease by the same amount, according to the expression (10). At

the same time, the revenue collected by �rms in the market of Country 1 will decrease

by a smaller amount than the decrease in �I1. The reason for this is that the �rms

in Country 1 collect only 1 of their revenue from the domestic market, and the �rms

in Country 2 collect only 1 � 2 of their revenue from the market in Country 1. As

result, the �rms, selling in the market of Country 1, expect to collect revenue that is

higher than the expenditure of the residents in Country 1 on Sector 1 commodity. This

implies the inequality in the expression (10), with the right side being larger than the

left side. As eventually �rms collect less revenue than they expected, the competition

among �rms selling in the market of Country 1 intensi�es.

When the residents in Country 1 have less income (smaller I1) and the competition

in the market of Country 1 becomes more intensive (smaller P1), the market conditions

for �rms become relatively worse in the market of Country 1 than in the market of

Country 2. The cuto¤s are a¤ected by the changes in the price index and the total

income of residents across countries.

All �rms in Sector 1 of a particular country face the same wage rate. As a result,

the wage rate drops out of the ratio of revenues, collected by �rms with zero-pro�t

productivity cuto¤ and exporting productivity cuto¤ in Country i: R
x
i (�

x
i )

Rdi (�di )
=

�fxi wi1
�fiwi1

. At

the same time, the market conditions, that �rms face while selling domestically, di¤er
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from the market conditions that �rms face while exporting abroad. So, the ratio of the

exporting productivity cuto¤ to the zero-pro�t productivity cuto¤ for �rms in Sector 1

of Country 1 depends on the market conditions across countries:�
�x1
�d1

���1
= ���111

fx1
f1

P ��11 I1

P ��12 I2
. (11)

Worsening of the conditions in the market of Country 1 leads to lower pro�ts col-

lected by the �rms selling there. Only relatively more productive �rms among the

active �rms in Sector 1 of Country 1 will be able to sell domestically and �d1 increases.

The increase in �d1 implies the increase in the average productivity of �rms in Sector

1 of Country 1. At the same time, the pro�ts collected on Country 1 market by �rms

exporting from Country 2 decrease. The less productive �rms will stop exporting to

Country 1 market, leading to the increase in �x2 . The worse conditions in Country 1

market decrease the rate at which new �rms enter the markets in Sector 1. This leads

to less intensive competition in Country 2 market and allows less productive �rms than

those already exporting to Country 2 to start exporting there. As result, the exporting

productivity cuto¤, �x1 , decreases. Similarly, the less intensive competition on Country

2 market leads to the decrease in �d2.

Since �rms in Sector 1 of Country 1 on average become more productive, they

employ more labor. Given the �xed amount of sector-speci�c labor, the number of

�rms in comparative advantage sector decreases.

The decrease in the revenue collected abroad by �rms in Sector 1 of Country 2 leads

to a decrease in the ratio of the revenue collected abroad by these �rms to their total

revenue, 1 � 2. This restores the equality between the expenditure of the residents
in Country 1 on the commodity from Sector 1 and the revenue collected by all active

�rms selling in the market of Country 1 within Sector 1 in expression (10). Similarly,

the decrease in revenue collected domestically leads to the decrease in the ratio of the

revenue collected domestically by �rms in Sector 1 of Country 1 to their total revenue,

1. This further restores the equality between the expenditure of consumers in Country

1 on the commodity from Sector 1 and the revenue collected by �rms from the market

in Sector 1 of Country 1.

In this way, the trade liberalization in Sector 2 a¤ects the �rms in Sector 1, when

Sector 2 in Country 1 is of comparative disadvantage. In the case, the Sector 2 in

Country 1 is of comparative advantage, the trade liberalization in Sector 2 leads to the
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increase in w12 relative to w22. This has the opposite e¤ect on zero-pro�t productivity

cuto¤s, exporting productivity cuto¤s, and the number of �rms across countries relative

to the e¤ect of the trade liberalization in Sector 2 that is the import-competing sector

for Country 1.

It is worth mentioning that we study the e¤ect of the trade liberalization in one

sector on the average productivity of �rms and the number of �rms in the other sector,

assuming that labor is sector-speci�c. Assumption that labor is sector-speci�c precludes

another channel through which trade liberalization in one sector could a¤ect average

productivity of �rms and the number of �rms in the other sector. As such, we concen-

trate on the e¤ect of trade liberalization in perfectly-competitive sector on country�s

income and further on the demand for di¤erentiated product.

Under labor mobility, the decrease in trade cost in a perfectly-competitive, import-

competing sector of a country still leads to the decrease in the wage rate in this country�s

sector relative to the wage rate in the same sector of the other country. But, in addition,

to the decrease in the income in the county as a whole we will have reallocation of labor

from the perfectly-competitive sector to the di¤erentiated product sector.

3.2 Direct e¤ect and the composition of both e¤ects

The analysis of the direct e¤ect of the trade liberalization is conducted for the case

� 11 = � 21 = � . In this case, with trade liberalization in Sector 1, � 11 and � 21 decrease

by the same amount.

Proposition 3 It is assumed that across countries fxi < fi and the decrease in sector
1 variable trade cost � occurs in equilibrium with �rms being subdivided into exporters

and non-exporters in both countries within Sector 1.

The zero-pro�t productivity cuto¤ increases, the exporting productivity cuto¤ de-

creases and the number of �rms decreases in sector 1 of each country in response to the

decrease in variable trade cost, � .

This result is consistent with Melitz (2003) one sector model, that has monopolistic

competition with heterogenous �rms as a market structure. According to Melitz (2003),

the trade liberalization (reduction in variable trade costs) leads to the increase in zero-

pro�t productivity cuto¤s and to the decrease in exporting productivity cuto¤s across

countries.
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Right away, the conclusion is that in a comparative advantage sector the direct

e¤ect and the spillover e¤ect of trade liberalization work in the same direction. For

the �rms in a comparative advantage sector, the direct and spillover e¤ects of trade

liberalization lead to the increase in the zero-pro�t productivity cuto¤, to the decrease in

the exporting productivity cuto¤ and to the decrease in the number of �rms. As result,

the trade liberalization in both sectors leads to large increase in average productivity

of �rms in comparative advantage sector.

In comparative disadvantage sector, the direct e¤ects and the spillover e¤ects of

trade liberalization work in opposite directions. For the �rms in comparative disadvan-

tage sector, the direct e¤ects lead to the increase in the zero-pro�t productivity cuto¤,

to the decrease in the exporting productivity cuto¤ and to the decrease in the number

of �rms. At the same time, for the �rms in the same sector, the spillover e¤ects of trade

liberalization lead to the decrease in zero-pro�t productivity cuto¤, to the increase in

the exporting productivity cuto¤ and to the increase in the number of �rms. To some

degree, the direct e¤ect and the spillover e¤ect cancel each other in a comparative

disadvantage sector.

The dependence of the e¤ects of trade liberalization on economy�s compara-

tive advantage structure is consistent with the magni�cation of exogenous comparative

advantage by the changes in average productivity of �rms in a course of transition from

autarky to costly trade in Bernard, Redding, & Schott (2007).

4 Conclusion

This paper studies the e¤ects of trade policies in a model with a homogeneous good

and constant returns to scale in one sector, and heterogeneity of �rms and product

di¤erentiation in the other sector, while assuming that the factors of production are

�xed across sectors. The framework allows identi�cation of how the e¤ects of trade

polices could depend on comparative advantage driven by cross-country di¤erences in

the distribution of �rms�productivities within Sector 1, cross-country di¤erences in

productivities in Sector 2 and cross-country di¤erences in production cost parameters.

Falling trade costs lead to the reallocation of resources within di¤erentiated product

sector, changes in average productivity of �rms there, and changes in factor prices across

an economy. Whenever trade liberalization or trade protection is introduced in a certain

sector, it will de�nitely a¤ect the �rms in the other sector. As such, the spillover e¤ects

13



of trade liberalization in a particular sector on the other sectors play an important role.

The spillover e¤ect of the decrease in a variable trade cost within a homogeneous

good sector on the average productivity of �rms and the number of �rms in the di¤eren-

tiated product sector is sector dependent. The average productivity of �rms increases,

and the number of active �rms decreases in a country�s sector with a comparative

advantage in the response to the trade liberalization in the other sector. Conversely,

the average productivity of �rms decreases, and the number of active �rms increases

in a country�s sector with a comparative disadvantage in the response to the trade

liberalization in the other sector.

The decrease in trade cost in a perfectly-competitive, import-competing sector of

a country leads to the decrease in the wage rate in this country�s sector relative to

the wage rate in the same sector of the other country. The income in the county as a

whole decreases. The reduction in country�s income leads to the decrease in the demand

for di¤erentiated commodity. The country�s �rms selling di¤erentiated commodity in

domestic market start to make smaller pro�ts. So, the least productive �rms will

be leaving the market, leading to the increase in the average productivity of �rms in

di¤erentiated product sector. The decrease in trade costs in a perfectly-competitive,

export-competing sector leads to the increase in country�s income and has the opposite

e¤ect.

This �nding allows for new predictions for the changes in the average productivity

of �rms in country�s sector with di¤erentiated product, when trade costs in both sectors

have been reduced. This case provides the composition of the direct e¤ects of trade

liberalization in a sector with di¤erentiated product and the spillover e¤ects of trade

liberalization in a sector with homogeneous product on the average productivity and

the number of �rms in the di¤erentiated product sector. In a comparative advantage

sector, the direct e¤ects and the spillover e¤ects work in the same direction. While in

a comparative disadvantage sector, the direct e¤ects and the spillover e¤ects work in

opposite directions.

Appendix
Proof of Proposition 1

Proof. The combination of the condition (11) with the similar condition for the �rms
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in Country 2 leads to the expression for the productivity cuto¤s across countries:

�x1�
x
2

�d1�
d
2

= � 11� 21

�
fx1 f

x
2

f1f2

� 1
��1

. (12)

Further, we assume that

� 11� 21

�
fx1 f

x
2

f1f2

� 1
��1

> 1. (13)

The inequality (13) is the necessary condition for �rms been subdivided into ex-

porters and non-exporters in Sector 1 of each country.

The system, consisting of two expressions (6), corresponding to each country, and

of the expression (12) has three equations with four unknown variables. The intension

is to solve for three cuto¤s (�d2, �
x
1 , and �

x
2), treating �

d
1 as parameter. The expression

(6) for Country 1 de�nes the relationship �x1
�
�d1
�
. �x1

�
�d1
�
is decreasing and convex

function in a positive ortant with lim
�d1!0

�x1 = 1 and lim
�d1!1

�x1 = 0. As result, for a

given �d1, a unique value of �
x
1 exists. Then, given �

d
1 and �

x
1 , from the expression (12),

the ratio �x2
�d2
= a can be found. Finally, a linear function, �x2 = a �

d
2, and a decreasing

function, �x2
�
�d2
�
, corresponding to the expression (6) for Country 2, intersect at one

point. The system, consisting of two expressions (6), corresponding to each country,

and of the expression (12) leads to the identi�cation of three cuto¤s (�d2, �
x
1 , and �

x
2),

given �d1 is a parameter.

For the certain range of �d1, the �rms divide into exporters and non-exporters in

both countries within Sector 1. Since �x1
�
�d1
�
is a decreasing function, then �x1

�d1

�
�d1
�

is a decreasing function with, �
x
1

�d1
(0) = 1 and �x1

�d1
(1) = 0. So, there exists �d

1
such

that �x1
�d1

�
�d
1

�
= � 11� 21

h
fx1 f

x
2

f1f2

i 1
��1

> 1. In this case, the �rms in Country 1 are divided

into exporters and non-exporters. At the same time, barely there are non-exporters in

Country 2. Condition �x1
�d1
= � 11� 21

h
fx1 f

x
2

f1f2

i 1
��1

and the condition (6) for Country 1 lead

to the determination of �d
1
. As the ratio �x1

�d1
continues to decrease with the increase in

�d1, it becomes equal to unity. This is the case, when barely there are non-exporters in

Country 1. Condition (6) for Country 1 in combination with the condition �x1
�d1
= 1 gives

�
d

1. For any value of �
d
1 2

h
�d
1
; �

d

1

i
, �rms are divided into exporters and non-exporters

within sector 1 of every country.
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The goods market clearing condition (9) could be written as

I12
I11

=
1� �
�

1 + I21
I11

1 + I22
I12

. (14)

Written in this way, the goods market clearing condition identi�es the relationship

between the ratio of the revenues of �rms across countries and the ratio of the revenues

of �rms across sectors. Similarly, condition (10) could be written as

�

�
1 +

I12
I11

�
= 1 + [1� 2]

I21
I11
. (15)

Substituting the expression (14) into the expression (15), we receive

�+ [1� �]
1 + I21

I11

1 + I22
I12

= 1 + [1� 2]
I21
I11
. (16)

The ratio of the total revenue of �rms across countries within Sector 2 is given by
I22
I12
= 1

�2

a1
a2

L22
L12

for the case Country 1 has a comparative disadvantage in Sector 2. It

is straightforward to establish that 1 decreases in �
d
1.
4 Further, we can establish that

[1� 2] I21I11 decreases in �
d
1. Let�s denote y = [1� 2] I21I11 . Then using the expression (8)

for w21
w11
, we have

by = � � 1
�

hc�x2 � b�d1i� [� � 1]c�x2 +
24�d2g2 ��d2� b�d2

	2
�
�d2
� � �

x
2g2 (�

x
2)
c�x2

	2 (�
x
2)

35 2, (17)

where 	i (x) =

1Z
x

�
�
x

���1
gi (�) d�.

If b�d1 > 0, then b�d2 < 0 and c�x2 > 0. Since [� � 1]c�x2 > ��1
�
c�x2 , we conclude that

[1� 2] I21I11 decreases in �
d
1. Since 1 decreases in �

d
1 and [1� 2] I21I11 decreases in �

d
1,

the right side of the expression (16) decreases in �d1.

Assuming parameters of the model are such that the left side of expression (16)

at �d
1
is smaller smaller than 1

�
�d
1

�
+
�
1� 2

�
�d
1

��
I21
I11

�
�d
1

�
and the left side of

expression (16) at �
d

1 is higher than 1
�
�
d

1

�
+
�
1� 2

�
�
d

1

��
I21
I11

�
�
d

1

�
, then there exists

equilibrium.

Proof of Proposition 2
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Proof. Without making additional assumptions, it is di¢ cult to insure that I21
I11
(or the

left side of expression (16)) increases in �d1 at the equilibrium value of �d1. Because of

this, in addition to the expression (16), we are going to consider the modi�ed version

of the expression (16):

�
I11
I21

+ [1� �]
1 + I11

I21

1 + I22
I12

= 1
I11
I21

+ [1� 2] . (18)

We could demonstrate that y = 1
I11
I21
decreases in �d1. For by, we have

by = � � 1
�

h b�d1 �c�x2i� [� � 1] b�d1 +
24�x1g1 (�x1)c�x1

	1 (�
x
1)

�
�d1g1

�
�d1
� b�d1

	1
�
�d1
�
35 [1� 2] (19)

If b�d1 > 0, thenc�x1 < 0 and c�x2 > 0. Given [� � 1] b�d1 > ��1
�
b�d1, we can conclude that

1
I11
I21
decreases in �d1. Since 1

I11
I21
decreases in �d1 and [1� 2] decreases in �d1, the right

side of the expression (18) decreases in �d1. So, the right side of the expression (16) and

the right side of the expression (18) decrease in �d1.

Since either I21
I11
or I11

I21
increases in �d1 at the equilibrium value of �

d
1, then for further

analysis we choose between expression (16) and expression (18), the one with the left

side increasing in �d1 at the equilibrium value of �d1. Notice that the right side of the

chosen expression will be decreasing in �d1, since the right side of both expression (16)

and expression (18) decreases in �d1. To be concrete, let�s assume that
I21
I11
increases in

�d1 at the equilibrium value of �d1, so for the further analysis we choose the expression

(16).

When Country 1 has comparative disadvantage in sector 2, I22
I12
= 1

�2

a1
a2

L22
L12

increases

with the decrease in � 2. As result, the left side to the expression (16) decreases. To

restore the equality in the expression (16), �d1 should increase. In this case, the left

side to the expression (16) will move up and the right side of the expression (16) will

move down restoring the equality. We can conclude that the decrease in � 2 causes the

increase in �d1, when Country 1 has comparative advantage in Sector 1. Since �
d
1 and �

x
1

are inversely related, the decrease in � 2 causes the decrease in �
x
1 in this case. Similarly,

we can demonstrate that the decrease in � 2 will have opposite e¤ect on �
d
1 and �

x
1 , when

Country 1 has comparative disadvantage in Sector 1.

Further, we will �nd the e¤ect of the decrease in � 2 on the mass of �rms, M1, in

Sector 1 of Country 1. We know how the decrease in � 2 a¤ects cuto¤s. So, let�s �nd
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how the changes in cuto¤s a¤ects the mass of �rms in Sector 1 of Country i. We have

following expression for Mi:

Mi =
Lil
�

1�Gi
�
�di
�

fi	i
�
�di
�
+ fxi 	i (�

x
i )
.

The percentage change in Mi is given by:

cMi = �
�di gi

�
�di
�

1�Gi
�
�di
� b�di + fi�di gi ��di � b�di + fxi �xi gi (�xi )c�xi

fi	i
�
�di
� i.

Since 1

1�Gi(�di )
> i

	i(�di )
, Mi decreases in �

d
i . �

d
1 increases with the decrease in � 2, when

Country 1 has comparative advantage is Sector 1. In this case, the decrease in � 2 leads

to the decrease in M1. Conversely, the decrease in � 2 causes the increase in M1, if

Country 1 has comparative disadvantage in Sector 1.

The right side of expression (15) decreases with the reduction in � 2, when Country 1

has comparative advantage in Sector 1. We can conclude that in this case w12
w11

decreases

with the decrease in � 2. The decrease in � 2 has the opposite e¤ect on w12
w11
, if Country

1 has comparative disadvantage in Sector 1.

Proof of Proposition 3

Proof. Let�s analyze �rst the e¤ect of the decrease in � 11 = � and � 21 = � on produc-
tivity cuto¤s in Sector 1 of Country 1.

First, we want to establish the e¤ect of the decrease in � on economic variables,

while keeping �d1 �xed. We can notice right away that the decrease in � does not have

the direct e¤ect on the expression (6). While keeping �d1 �xed, the decrease in � has no

e¤ect on �x1 . Expression (8) can be written in percentage changes:

cI21
I11

=
� � 1
�

hc�x2 � b�i . (20)

For �xed �d1, the expression (12) in percentage changes can be written as

c�x2 � b�d2 = 2b� . (21)

At the same time, the expression (6) implies following relationship between the
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percentage changes in �d2 and �
x
2 :

�
b�d2c�x2 = fx2	2 (�

x
2)

f2	2
�
�d2
� = �2. (22)

The fact that the �rms are subdivided into non-exporters and exporters (�d2 < �
x
2)

and assumption fx2 < f2 imply �2 < 1. Further, we can use relationships (22) and (21)

to express c�x2 in terms of b� . So, according to expression (20), we have
cI21
I11

=
� � 1
�

�
2

1 + �2
� 1
�b� .

Since �2 < 1, we can conclude that I21
I11
decreases with the decrease in � , assuming

�d1 is �xed.

For the percentage change of y = [1� 2] I21I11 , we have

by = �� � 1
�

b� � (� � 1)2
�

c�x2 +
24�d2g2 ��d2� b�d2

	2
�
�d2
� � �

x
2g2 (�

x
2)
c�x2

	2 (�
x
2)

35 2.
With the decrease in � , �x2 decreases and �

d
2 increases (assuming �

d
1 is �xed). As

result, [1� 2] I21I11 increase, when � decreases.
We have established earlier that [1� 2] I21I11 decreases in �

d
1 under �xed � . Let�s �nd

the e¤ect of increase in �d1 on
I21
I11
under �xed � , assuming fxi < fi with i = 1; 2. We can

write the expression (8) in percentage changes. Similar to the expression (20), we have

cI21
I11

=
� � 1
�

hc�x2 � b�d1i . (23)

When � is �xed, the expression (12) in percentage changes can be written as

c�x1 � b�d1 +c�x2 � b�d2 = 0.
Applying the property (22) and the similar one for �d1 and �

x
1 to this expression we

can express c�x2 � b�d1 in terms of �d1:
c�x2 � b�d1 = 1

�1
� �2

1 + �2

b�d1.
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The right side is positive, since �i < 1 with i = 1; 2. We can conclude that I21
I11

increases in �d1 under �xed � , given assumption f
x
i < fi with i = 1; 2.

Finally, we can summarize. When keeping �d1 �xed, with the decrease in � , the

left side of the expression (16) decreases, while the right side of the expression (16)

increases. �d1 should increase to restore equality in the expression (16). Particularly,

when �d1 increases, the left side of the expression (16) increases and the right side of the

expression (16) decreases. So, that the equality in the expression (16) will be restored.

As result, the decrease in � leads to the increase in �d1. Further the increase in �
d
1 leads

to the decrease in M1, since Mi decreases in �
d
i .

Notes

1. Expression for the price index is Pi =
hR
j2
i pi (j)

1�� dj
i 1
1��
.

2. Small � = ��1
�
corresponds to the small elasticity of demand.

3. Gi (�) and gi (�) are the distribution and density functions.

4. It can be shown that i =
fi	i(�di )

fi	i(�di )+fxi 	i(�xi )
.
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