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Abstract 
 

This paper presents a simple "core-periphery" model with footloose capital and 
heterogeneous firms in which it is assumed that the mean and the variance of the 
distribution functions of marginal production costs are country-specific. From the analysis it 
emerges that country-specific productivity is not innocuous and it matters in driving 
location decisions. In this case, in fact, the agglomeration forces and the direction of 
migration crucially depend on the level of trade costs. 
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1 Introduction

The fundamental contribution of the �New Economic Geography�(NEG) liter-
ature is to explicitly model "the self-reinforcing character of spatial concentra-
tion" (Fujita et al. 1999, p. 4). A look at almost any industry reveals geographic
concentration. The possible explanations of why �rms tend to cluster together
are di¤erent and numerous. In the last two decades, economic theory has paid
attention to the role of increasing returns to scale for explaining the uneven
geographical distribution of economic activity. In particular Krugman (1991b)
shows that the interaction of labour migration across regions with increasing
returns and trade costs creates a tendency for �rms and workers to cluster to-
gether as regions integrate.
One of the most convenient assumptions in NEG models is that of identical

�rms. However, recent empirical research has substantiated the existence of
large and persistent di¤erences in terms of size (Cabral and Mata, 2003), as
well as in terms of productivity and trade behaviour (Bernard et al., 2003;
Helpman et al., 2004).
In particular, Baldwin and Okubo (2006) develop a simple two-country foot-

loose capital model (FC) with heterogeneous �rms à la Melitz (2003). In that
model the regions, North and South, are endowed with the same relative factor
supplies, but endowment of labour and capital of North are proportionally larger
than the South�s. Two of key features of that paper are that every southern
�rm would gain from being the �rst to delocate from South to North and that
no northern �rm would gain from moving.
This paper extend the FC model of Baldwin and Okubo (2006). In partic-

ular, we assume that northern �rms are more productive than southern ones.
Since there exist signi�cant e¢ ciency gaps even across the most advanced indus-
trial nations of the world, it seems to be an important issue to consider the case
in which countries di¤er in their e¢ ciency levels. Existing theoretical literature
has provided a mixed picture on this issue. Montagna (2001) demonstrates that
exposure to free trade will induce more low productivity �rms to enter into the
more e¢ cient country; on the other hand, Jean (2002) shows that trade opening
will improve the industry productivity in the more e¢ cient country as well as
in the less e¢ cient one.
From our analysis it emerges that the assumption of country-speci�c pro-

ductivity is not innocuous and it matters in driving location decisions. Namely,
in these circumstances the agglomeration forces and the direction of migration
crucially depend on the level of trade costs, contrary to Baldwin and Okubo
(2006) seminal paper.
The remainder of the paper is organized as follows. Section 2 presents the

basic FC model with country-speci�c productivity; Section 3 analyzes the de-
location tendencies; �nally Section 4 concludes.
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2 The model

In the economy there are two countries, North and South, two sectors, two
factors, labour and capital, and N �rms, n in North country and n� in South
country.
The countries are assumed to be symmetric in terms of tastes and openness

to trade, but the North is larger in a pure sense than the South and its �rms
are on the average more e¢ cient than the southern ones.
Factors, phisical capital K and labour L; are inelastically supplied in each

region. Labour is inter-regionally immobile, while phisical capital can move
across countries but its reward is repatriated to its country of origin since capital
owners are assumed to be inter-regionally immobile1 .
Since the region in which capital�s income is spent may di¤er from the region

in which it is employed it is necessary distinguish the share of world capital
owned by northern residents, sK � K=KW , from the share of world capital
employed in the North, sn:
The two sectors are: a perfectly competitive agriculture sector and a man-

ufacturing sector that is characterized by monopolistic competition à la Dixit-
Stiglitz (1977).
The agriculture sector A produces a homogeneous good under constant re-

turns and employes only labour: more speci�cally it takes aA unit of workers
to produce one unit of the A sector good. Trade in sector A is frictionless: the
agricultural good can be traded freely inter and intra regions without incurring
in any transportation cost. Perfect competition in sector A forces marginal cost
pricing, that is:

p�A = w
�aA; (1)

pA = waA; (2)

where p�A (pA) is the price of agricultural good in South (North) country and w
�

(w) is the wage prevailing in South (North) region. Costless trade in A equalizes
northern to southern prices, and this, in turn, indirectly equalizes wage rates in
both regions. Henceforth, we take A as numéraire and choose units of A such
aA � 1: This implies that p�A = w� = pA = w = 1:
On the other hand, the manufacturing sector M employs labour and capital

to produce output subject to increasing returns. In particular, the production of
each variety requires a �xed input involving F units of capital K and a variable
input a units of L per unit of output produced. All �rms share the same �xed
cost F � 1; but they have di¤erent productivity levels indexed by a depending
on the type of varieties produced2 . Since F = K = 1 then sn = (n + n�)=N ,
where N � (n + n�). Finally, in sector M international trade is inhibited by
iceberg trade costs. Speci�cally, it is costless to ship industrial goods to local

1Note that this means physical capital can be separated from its owners.
2The cost function of a typical manufacturing �rm in the FC model is non-homotetic: the

�xed cost involves only capital and the variable cost involves only labour.
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consumers, but to sell one unit in the other region an industrial �rm must ship
� > 1 units3 . As usual, � captures all the costs of selling to distant markets,
not just transport costs, and � � 1 is the tari¤-equivalent of these costs.
The preferences of the representative consumer are given by a two-tier utility

function. The upper tier determines the consumer�s division of expenditure
between the homogeneous good and all di¤erentiated industrial goods. The
second tier dictates the consumer�s preferences over the various di¤erentiated
industrial varieties. The speci�c function form is quasi-linear for the �rst tier
and CES for the second. In symbols:

U = � lnCM + CA; (3)

CM =

�Z
2N
c
1� 1

�
i di

�1=(1� 1
� )

; (4)

where CM and CA denote consumption of the composite of all di¤erentiated
varieties of industrial goods and consumption of the homogeneous good, re-
spectively; N represents the mass of available industrial goods of which n are
produced in North and n� are produced in South 4 . The set of varieties is pre-
determined by endowments since each variety requires a unit of capital and the
world capital stock is assumed to be exogenously given. Goods are substitutes
implying 0 < ��1

� < 1 and where � > 1 is the elasticity of substitution between
any two industrial varieties. Finally, � ( 0 < � < 1 < � ) measures the intensity
of preference for di¤erentiated goods and is the expenditure on all di¤erentiated
goods.
The aggregate price of this economy is:

P =

�Z
2N
p1��i di

� 1
1��

=

Z
2N
p1��i di = np1��i + n�p�1��i ; (5)

where p and p� are the local and export prices of every industrial �rm,
respectively.
Utility optimization yields a standard CES demand function for each indus-

trial varieties, namely:

ci =
p��i
P 1��

�: (6)

Each industrial �rm is atomistic and thus rationally ignores the impact of its
price on the aggregate price. Moreover since varieties are di¤erentiated no direct
strategic interaction among �rms arises. As a consequence the representative
�rm acts as if it is a monopolist facing a demand curve with a constant elasticity
equal to �. Given the standard formula for marginal revenue, this implies that

3The idea is that � � 1 units of the good "melt" in transit.
4 In the M sector there is a discrete number of �rms N and each variety of the di¤erentiated

good is produced by a single �rm. Each �rm is assumed to have a certain market power and
can perfectly price discriminate across markets.

3



pro�t-maximizing consumer price is a constant mark-up of marginal cost. More
speci�cally, the �rst-order conditions for a typical industrial �rm�s sales to its
local market and its export market are:

p

�
1� 1

�

�
= wa; (7)

p�
�
1� 1

�

�
= w�a�: (8)

Substituting w� = w = 1:

pi =
�

� � 1a; (9)

p�i =
�

� � 1�a: (10)

The restriction � > 1 ensures that p and p� are always positive and �nite.
Dixit-Stiglitz monopolistic competition assumptions on market structure imply
�mill pricing� is optimal and that operating pro�t earned by a typical market
is:

� =
pc

�
: (11)

2.1 The distribution function of �rm-level e¢ ciency

Following Baldwin and Okubo (2006), we assume that each unit of labour in
both countries is associated with a particular level of productive e¢ ciency as
measured by the unit labour requirement a5 .
As in Helpman et al. (2004), the cumulative distribution of the marginal

costs is assumed to be a Pareto:

G [a] =
a�

a�0
; 1 = a0 � a � 0; � � 1; (12)

where a0 is the scale parameter, denoting the highest marginal cost, and � is a
shape parameter. Without loss of generality, we can normalize a0 to unity.
The density function is:

f [a] =
dG [a]

da
= �

a��1

a�0
: (13)

Di¤erently from Baldwin and Okubo, we suppose that marginal costs are
on average smaller and less dispersed in the North than in the South. In other
words, we assume that the shape parameter � is country speci�c, that is �N
for North and �S for South, where �N < �S . In this case the cumulative
distribution and the density function are G [a]N and f [a]N for North and G [a]S
and f [a]S for South.

5Recall that productivity di¤erences may re�ect cost di¤erences as well as di¤erences in
consumer valuations of the good (see Melitz, 2003).
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3 Delocation tendencies

Accordingly to (11), operating pro�t realised by a South-based �rm is6 :

�� =
1

�
(pic

�
i + p

�
i ci) =

�
a

1� 1
�

�1�� �
��

P �1��
+
�1���

P 1��

�
1

�
: (14)

Dividing and multiplying for the world expenditure on M-goods Ew (14)
becomes:

�� =

�
a

1� 1
�

�1��  
1� sER

2n p
�1��
i di+

R
2n� p

1��
i di

+
�1��sER

2n p
1��
i di+

R
2n� p

�1��
i di

!
Ew

�
;

(15)
where sE is the northern share of Ew and �1�� � ' measures the "free-ness" of
trade, where 0 < ' < 1. That is, the free-ness of trade rises from ' = 0, with
in�nite trade costs, to ' = 1, with zero trade costs (see Baldwin et al. 2003, p.
20).
Using mill pricing and dividing and multiplying for Kw, operating pro�t can

be written as function of productivity "a":

�� [a] = a1��
�
(1� sE)
��

+
'sE
�

�
Ew

�KW
; (16)

� [a] = a1��
�
sE
�
+
'(1� sE)

��

�
Ew

�KW
; (17)

where:

� = sK

Z 1

0

a1��f [a]N da+ ' (1� sK)
Z 1

0

a1��f [a]S da; (18)

�� = 'sK

Z 1

0

a1��f [a]N da+ (1� sK)
Z 1

0

a1��f [a]S da: (19)

Solving the integrals:

Z 1

0

a1��f [a]N da =

Z 1

0

a1���N
a�N�1

a
�N
0

da =
�N

1� � + �N
= �N ; (20)

Z 1

0

a1��f [a]S da =

Z 1

0

a1���S
a�S�1

a
�S
0

da =
�S

1� � + �S
= �S: (21)

6As in Baldwin and Okubo (2006), there are no �xed costs to establish a "beachhead"
in a market, so all �rms sell in both markets as long as trade costs are �nite (Melitz, 2003,
examines the case in wich there are �xed entry costs).
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In order for the price indexes to be positive it is necessary that �N and
�S > 0 that is when � < 1+ �N

7 Condition �N > �S always holds because � is
increasing in �8 .
Using (20) and (21), � and �� can be written as:

� = �NsK + �S (1� sK)'; (22)

�� = �N'sK + �S (1� sK) : (23)

Since capital income is spent in the owner�s region, capital moves in search
of the highest nominal reward.
Starting as in Baldwin and Okubo (2006) from the initial situation where

no �rms have moved, the North�s share of �rm is exactly equal to the North�s
share of capital, so sn = sk: Capitals migrate from South to North if:

� [a]� �� [a] =
�
a1��

EW

�KW

��
(1� ')

�
sE
�
� (1� sE)

��

��
> 0: (24)

Using the symmetry of region�s relative factor endowments s = sn = sk >
1=2 and substituting (22) and (23) to � and ��; (24) becomes:

� [a]� �� [a] =
�
a1��

EW

�KW
(1� ')

�
�

�
�
s2'(�N � �S) + s(�S � �N ) + s2(�N � �S) + �S'(2s� 1)

[�Ns+ �S'(1� s)] [�Ns'+ �S(1� s)]

�
: (25)

This expression is R 0 if:

' R 'c =
s(�N � �S) + s2(�S � �N )
[s2(�N � �S) + �S(2s� 1)]

; (26)

where:

0 < 'c < 1: (27)

The above result can be summarized in the following proposition.

Proposition 1: Country-speci�c productivity has impact on delocation ten-
dencies. When the North is larger than South and its �rms are more productive
than southern ones then delocation for any atomistic southern �rm is conve-
nient only if trade is su¢ ciently costless that is when ' > 'c; while migration
from North to South arises if ' < 'c. Finally, when ' = 'c; the symmetric
equilibrium is a possible spatial con�guration.

7 In fact � < 1 + �N implyes � < 1 + �S .
8Note that ��

��
= �� (1� � + �)�2 (��) > 0:
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We can distinguish two opposite e¤ects: a size e¤ect and a productivity ef-
fect. For a lower level of trade costs the �rst e¤ect prevails and for southern
�rms to relocate in the largest market in order to take advantage of increasing
returns is convenient; by contrast, if trade is su¢ ciently costly location of eco-
nomic activity in the largest market becomes less attractive because competition
among �rms is stronger and to penetrate the more productive country will be
more di¢ cult.

4 Conclusions

In this work we develop a simple two-country FC model of Baldwin and Okubo
(2006) with heterogeneous �rms and country-speci�c productivity; in particular,
we assume that North is larger in a pure sense than the South and its �rms are
on the average more e¢ cient than the southern ones.
From our analysis it emerges that the assumption of country-speci�c pro-

ductivity is not innocuous and it matters in driving location decisions. Namely,
in these circumstances the agglomeration forces and the direction of migration
crucially depend on the level of trade costs, contrary to Baldwin and Okubo
(2006) seminal paper. In particular, delocation for any atomistic southern �rm
is convenient only if trade is su¢ ciently costless, while migration from North to
South arises for a high level of trade costs.
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