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Abstract 
 

This paper presents a simple "core-periphery" model with footloose workers in which it is 
assumed that the productivity of firms depends on varieties produced and on the inter-
country cost of trading ideas. Firms' heterogeneity leads to a "selection effect" that 
dampens the "Home Market Effect". On other hand, in the presence of costs of trading 
ideas the symmetric spatial equilibrium is a possible configuration if and only if there are 
no transportation costs. Finally, in the presence of cross-country efficiency gaps the 
degree of substitution between varieties matters in driving re-location decisions. If the 
degree of substitution among varieties is sufficiently small the most productive country 
becomes more attractive for all firms. 
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1 Introduction

The fundamental contribution of the �New Economic Geography�(NEG) literature

is to explicitly model "the self-reinforcing character of spatial concentration" (Fujita

et al. 1999, p. 4). 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).

On the other hand, a look at almost any industry reveals geographic concentra-

tion. The possible explanations of why �rms tend to cluster together are di¤erent and

numerous. The �rst theories of the location of industry explain that this persistence

of geographic concentration may arise because organizations bene�t economically by

locating in e¢ cient positions. Several factors can explain industrial agglomeration:

in some cases organizations bene�t by minimizing tha transportation cost for inputs

(Weber, (1909) 1928); alternatively industries may locate near consumers to better

serve these constituents (Smithies, 1941). Recently economic theory has paid at-

tention on role of increasing returns to scale for explaining the uneven geographical

distribution of economic activity. In particular Krugman (1991a) shows that the in-

teraction of labour migration across regions with increasing returns and trade costs

creates a tendency for �rms and workers to cluster together as regions integrate.

Finally recent studies investigate on role of economic knowledge in generating geo-

graphic concentration. Baldwin and Forsild (2000) �nd that knowledge spillovers are

a powerful centripetal force and that integration policies that lower the cost of trad-

ing ideas encourage dispersion of economic activity. Our work provides a theoretical

support to this empirical literature.

In this paper we develop a simple two-country NEG model in which we remove

the standard and unrealistic assumption of identical �rms. In particular, we extend

the so called �core-periphery�(CP) model (Krugman 1991a) with footloose workers

to include heterogeneity among �rms�marginal production costs. As in Melitz (2003)

we �rst assume that the productivity only depends on varieties produced and that the
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two regions have the same �rm-level productivity distribution function; we then hy-

pothesize that there are inter-country costs of trading ideas and that the variance and

the mean of the distribution functions are country-speci�c. Speci�cally, we assume

that in the North workers are more productive than in the South. The mean and the

variance of the marginal production costs are assumed to be lower in the North than

those observed in the southern region. Since there exist signi�cant e¢ ciency gaps even

across the most advanced industrial 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 (2002)

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.

The model shows that the standard assumption of identical �rms is not innocuous

and that matters in driving location decisions. When productivity only depends

on varieties produced, heterogeneity acts as a dispersion force in that re-location

to the largest region is attractive only for the more productive �rms. Di¤erent �rm-

level productivity dampens the �Home Market E¤ect�introducing a sort of �selection

e¤ect�, implying that the standardCPmodel overestimates agglomeration economies.

In the presence of �rms heterogeneity, in fact, full agglomeration occurs only when

international trade is frictionless.

When we introduce costs of trading ideas, we still observe that heterogeneity is

a dispersion force and tends to dampen the "Home Market E¤ect". Also in this

case, in fact, a sort of "selection e¤ect" is at work: the most e¢ cient �rms have a

stronger preference for location in the larger market than ine¢ cient �rms. In this

case, however, the "Home Market E¤ect" depends on the share of industrial workers

located in the largest region; in particular, the e¤ect is stronger than in the case in

which regions have not e¢ ciency gaps only if the share of industrial workers located

in the bigger country is su¢ ciently large. Consistently with the NEG literature, the

degree of substitution between varieties is also shown to be another crucial variable in

driving location decisions. Speci�cally, if the degree of substitution between varieties
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is su¢ ciently small the more productive country becomes more attractive for all �rms.

By contrast, for a larger degree of substitution between varieties penetrating more

competitive market is more di¢ cult because competition among �rm is �ercer. It

follows that competition among �rms is always a dispersion force.

Finally, the cost of trading ideas is a powerful centripetal force and encourages

partial agglomeration; in fact, in this case the symmetric equilibrium is a possible

con�guration if and only if trade is free, while full agglomeration never takes place.

The remainder of the paper is organized as follows. Section 2 presents the basic

CP footloose workers model in which we include heterogeneity in �rms�marginal

production costs depending on variety produced ; Section 3 analyzes the case in which

there are costs of trading ideas and the variance and the mean of the distribution

functions are country speci�c; �nally Section 4 concludes.

2 The model

In the economy there are two regions, North and South, that we assume to be sym-

metric in terms of tastes, openness to trade and, initially, in terms of their factor�s

supplies as in the standard CP model.

We extend the CP in two ways: we add heterogeneity among �rms�marginal pro-

duction costs and assume that workers face quadratic adjustment costs when switch-

ing from one region to another.

In each region there are two sectors: a perfectly competitive agriculture sector

and a manufacturing sector that is characterized by monopolistic competition à la

Dixit-Stiglitz (1977). Each sector employs a single speci�c factor: the agriculture

sector A produces a homogeneous good under constant returns and uses only labor

supplied by agricultural workers, LA. More speci�cally it takes aA unit of farmers

to produce one unit of the A sector good. On the other hand, the manufacturing

sectorM employs labor of industrial workers to produce output subject to increasing

returns. In particular, the production of each variety requires a �xed input involving

F units of industrial worker labor L and a variable input a units of L per unit of
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output produced. All �rms share the same �xed cost F but have di¤erent productivity

levels indexed by a that only depend on the type of varieties produced.

Both factors are assumed to be exogenously given. Farmers are evenly distributed

across regions and are spatially immobile, while industrial workers are mobile between

regions but they face immigration costs.

Trade in sector A is frictionless: the agricultural good can be traded freely inter

and intra regions without incurring in any transportation cost. In sector M inter-

national trade is inhibited by iceberg trade costs. Speci�cally, it is costless to ship

industrial goods to local consumers, but to sell one unit in the other region an in-

dustrial �rm must ship � > 1 units1. As usual, � captures all the costs of selling to

distant markets, not just transport costs, and � � 1 is the tari¤-equivalent of these
costs.

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.

2.1 Demand side

The preferences of the representative consumer are given by a two-tier utility func-

tion. 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 Cobb-Douglas for the �rst tier and CES for the

second. In symbols we have:

U = C�MC
1��
A ; (1)

CM =

�Z
2N
c
1� 1

�
i di

�1=(1� 1
�
)

; (2)

where CM and CA denote consumption of the composite of all di¤erentiated vari-

eties of industrial goods and consumption of the homogeneous good, respectively; N

represents the mass of available industrial goods of which n are produced in North

1The idea is that � � 1 units of the good "melts" in transit.
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country and n� are produced in South country. These goods are substitutes imply-

ing 0 < ��1
�
< 1 and where � > 1 is the elasticity of substitution between any two

industrial varieties; �nally, � is the expenditure share on di¤erentiated goods.

The aggregate price of this economy is:

P =

�Z
2N
p1��i di

� 1
1��

: (3)

This aggregate can be used to derive the optimal consumption and expenditure

decisions for individual varieties using:

PCM = E =

Z
2N
picidi = �I; (4)

where E is the expenditure on M good and I is the expenditure on di¤erentiated

goods and on homogeneous good.

A well-known feature of the preferences in (1) is that utility maximization yields a

constant expenditure allocation between industrial goods and the agricultural good.

Thus the demand functions for M and A are:

CM = �
I

P
; (5)

CA = (1� �)
I

pA
; (6)

where pA is the price of agricultural good.

Utility optimization also yields a standard CES demand function for each indus-

trial varieties, namely:

ci =
p��iR

2N p
1��
i di

�I: (7)

2.2 Supply side

The A sector is characterized by perfect competition, no increasing returns and no

trade cost. Perfect competition forces marginal cost pricing, that is:

pA = wAaA; (8)
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p�A = w
�
AaA; (9)

where wA (w�A) is the wage prevailing in North (South) region.

Costless trade in A equalizes northern to southern prices, and this, in turn, indi-

rectly equalizes wage rates for agricultural labor in both regions. Henceforth, we take

A as numéraire and choose units of A such aA = 1: This simpli�es the expression for

the price index and expenditure since it implies that pA = wA = p�A = w
�
A = 1:

Turning to the industrial sector �rm, technology is represented by a cost function

that exhibits constant marginal costs with a �xed overhead cost. Labor used is thus

a linear function of output x:

l = F + ax: (10)

All �rms share the same �xed cost F > 0, but have di¤erent productivity levels

indexed by a > 0:We assume that each unit of labor in each region is associated with

a particular level of productive e¢ ciency as measured by the unit labor requirement

a.

As in Helpman et al. (2004) the cumulative distribution of the marginal costs,

identical in both country, is assumed to be a Pareto:

G [a] =
a�

a�0
; 1 = a0 � a � 0; � � 1; (11)

where a0 is the scale parameter, denoting the highest marginal cost, and � is a shape

parameter. Without loss of generality, we normalize a0 to unity.

The density function is:

f [a] =
dG [a]

da
= �

a��1

a�0
: (12)

As in Baldwin and Okubo (2005) we assume that relocation is subject to quadratic

adjustment costs. The speci�c assumption is:

� = 
m; (13)

where � denotes the cost of switching region, expressed in units of labor per worker,

m is the �ow of migrating workers, and 
 is a positive parameter.

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 typical �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 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 =
�

� � 1aw; (14)

p� =
�

� � 1�aw; (15)

where p and p� are the local and export prices of a North-based industrial �rm,

respectively. 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.

Pro�ts made by the representative North-based �rm i in both markets are de�ned

as follows:

�i = pici + p
�
i c
�
i � w [F + a(xi + x�i )] ; (16)

where ci and c�i are the demand functions faced by North-based �rm in the two regions

and w is the wage prevailing in the North.

The zero-pro�t condition requires operating pro�t to be equal to the �xed cost.

Using the mill pricing rule and the equilibrium conditions ci = xi and c�i = x�i =� ;

equation (16) can be re-written as:

�i =
�

� � 1waxi +
�

� � 1w�a
1

�
x�i � waxi � Fw = 0; (17)

where xi denotes total �rm i production, that is xi = xi + x
�
i . It follows that the

equilibrium �rm size must satisfy:

xi =
� � 1
a

F: (18)
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2.3 The Home Market E¤ect

In this section we analyze whether heterogeneity of �rm level productivity in�uences

the share of world production moving to the largest region.

We start by considering the equilibrium condition of industrial North market

starting from the initial situation where no �rms have moved:

xi = ci + �c
�
i ; (19)

where ci and c�i are the demand functions faced by a North �rm i in North and in

South, respectively, and xi is the total production of variety i.

Using (3) and (7), considering the mill pricing rule, noting that I = wL and

I� = w�L� and substituting into (19) we obtain:

xi =
p��i
P 1��

�I + �
p���i

P �1��
�I�; (20)

xi =
p��i

( �
��1w)

1��
�R
2n(a)

1��di+ � 1��
R
2n�(a)

1��di
��I + (21)

+�
p���i

( �
��1w)

1��
�
� 1��

R
2n(a)

1��di+
R
2n�(a)

1��di
��I�:

To go from this expression de�ned in terms of an integral over goods to one de�ned

in terms of an integral of marginal costs, we use the density function of a�s in each

country, namely n times f [a] for North and n� times f [a] for South. The support in

both cases is the unit interval:

xi =
p��i �I�

�
��1w

�1�� h
n
R 1
0
a1��f [a] da+ n�� 1��

R 1
0
a1��f [a] da

i + (22)

+
�p���i �I��

�
��1w

�1�� h
n� 1��

R 1
0
a1��f [a] da+ n�

R 1
0
a1��f [a] da

i :
Solving the integrals yields:Z 1

0

a1��f [a] da =

Z 1

0

a1���
a��1

a�0
da = �; (23)
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where � � �
1��+� : Notice that in order for the price indexes to be positive it is

necessary that � > 0, that is when � < 1 + �:

Substituting (23) into (22) and handling we have:

Fw2�

a1��
� =

�I

n+ n�'
+

'�I�

n'+ n�
; (24)

where � 1�� = ' and � > 0 . Note that ' measures the "free-ness" of trade. 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).

Likewise for the South country we have:

Fw�2�

a1��
� =

�I�

n� + n'
+

'�I

n�'+ n
: (25)

In the symmetric equilibrium w = w�, so we can choose w = 1 and we can write:

�I

n+ n�'
+

'�I�

n'+ n�
=

�I�

n� + n'
+

'�I

n�'+ n
: (26)

After some manipulations we obtain:

sn =
1 + '

1� 'sL +
'

'� 1 ; (27)

or equivalently:

sn �
1

2
=
1 + '

1� '

�
sL �

1

2

�
; (28)

where sn and sL denote the shares of �rms and of industrial workers in the North,

respectively.

Equation (28) is the so called "Home Market E¤ect" (HME), according to which

the location with the larger home market has a more than proportionately larger man-

ufacturing sector. The HME implies that the location with larger demand succeeds

in attracting a more than proportionate share of �rms in imperfectly competitive in-

dustries. This pattern of demand-driven specialization generates the theoretical pre-

diction that large regions should be net exporters of goods produced under increasing
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returns and imperfect competition2. This result is consistent with the �ndings of the

standard CP model with homogeneous �rms.

The above result can be summarized in the following proposition.

Proposition 1: Heterogeneity has no impact on the HME. The larger market

ends up with a share of manufacturing �rms more than proportional to its size.

2.4 Relocation tendencies

According to the standard literature on agglomeration of economic activity, manu-

facturing workers migrate to the region that provides them with the highest level

of indirect utility. As in CP models migration is governed by the ad hoc migration

equation:
�
� = (! � !�)�(1� �); (29)

where � = sL is the share of northern industrial workers and ! = w=P � and !� =

w�=P �� are the indirect utility levels in North and South region, respectively (see

Baldwin et al. 2003, pag. 15)3.

A spatial equilibrium is veri�ed when no migration occurs, so that
�
� = 0. In-

spection of the migration equation (29) shows that there are two types of equilibria:

interior outcomes, 0 < sL < 1, where industrial workers achieve the same level of

utility, ! � !� = 0, wherever they reside; core-periphery outcomes, sL = 0 (sL = 1),
where !�!� � 0 (!�!� � 0). Nevertheless when regions are intrinsically symmetric,
that is for sL = 1

2
and ! = !�, sL = 1

2
is always an equilibrium.

2The intuition behind the HME is the following: since a pro�t-maximizing �rm also minimizes

the transport costs it incurs when delivering its output, everything else equal it will locate in the

larger market. From this point of view, �rms have a high propensity to settle at places where

economic activities are already established.
3Substituting the demand functions for M and A into the utility function, we obtain the indirect

utility function for North region: uN = ��(1 � �)1�� I
P� : Since I = wL; it follows that: uN =

��(1� �)1�� LwP� :

Similarly for South country we have: uS = ��(1� �)1�� L�w�P�� :

The corresponding indirect utility di¤erential is: �u = ��(1� �)1��
h
Lw
P� � L�w�

P��

i
:
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The change in indirect utility moves the labor from South to North or from North

to South and this change is function of �rm�s marginal cost, a:

! [a]� !� [a] = w

P �
� w�

P ��
=
w(1��)=�

P 1��
� w

�(1��)=�

P �1��
: (30)

The above expression can be rewritten as:

! [a]� !� [a] = N
�

�

� � 1w
���1 �

w(1��)=�

�
� w

�(1��)=�

��

�
; (31)

where � = � [sn + (1� sn)� 1��] and �� = � [� 1��sn + (1� sn)].
Intuitively, the �rst workers that will �nd it pro�table to pay the quadratic reloca-

tion costs will be those that have the most to gain, namely the most e¢ cient workers

(i.e. employees of the more productive manufacturing �rms).

We de�ne the threshold level of marginal costs for migration as aR; where R stands

for relocation. We note that the migration of the most e¢ cient workers will a¤ect

the equilibrium levels of � and ��:

� [aR] = sn

Z 1

0

a1��f [a] da+ (1� sn)
�Z aR

0

a1��f [a] da+ � 1��
Z 1

aR

a1��f [a] da

�
;

(32)

�� [aR] = �
1��sn

Z 1

0

a1��f [a] da+(1�sn)
�
� 1��

Z aR

0

a1��f [a] da+

Z 1

aR

a1��f [a] da

�
:

(33)

Equation (32) denotes the North�s degree of local competition, where the �rst

term is the price index of the varieties sold in the North; the second term denotes the

price index of southern �rms�varieties that are produced in the North (southern �rms

with a 2 [0; aR] have relocated) and the third term indicates the prices of varieties

that are made in the South and exported to the northern market.

Solving the integrals we obtain:

� [aR] = �
h
sn + (1� sn)a1��+�R + � 1��(1� sn)

�
1� a1��+�R

�i
; (34)

�� [aR] = �
h
� 1��sn + �

1��(1� sn)a1��+�R + (1� sn)
�
1� a1��+�R

�i
: (35)
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Given these expressions we can write the value of re-location for any atomistic

worker, denoted as v, as a function of �rms�marginal cost and of the range of �rms

that have already moved:

v [a; aR] = ! [a; aR]� !� [a; aR] = N
�

�

� � 1w
���1 �

w(1��)=�

� [aR]
� w

�(1��)=�

�� [aR]

�
: (36)

The cost of switching region is � units of labor per worker, as seen above (13). The

stock of southern �rms in the North is �n�a��1R , thus the �ow of migrating �rms is:

m = �n�a��1R

�
aR: (37)

At the optimum the marginal cost of switching region must be equal to the mar-

ginal bene�t of migration, that is � = v [a; aR]. It follows that the value to the

marginal worker of migrating will be:

v [a; aR] = v [aR] = 
�n
�a��1R

�
aR: (38)

Clearly, if ! [a] � !� [a] > 0 there is migration from South to North; after labor

migration the share of all �rms in the large region is:

s =
n

N
+
n�

N

Z aR

0

�
a��1

a�0
da; (39)

where s is the share of northern based �rms after migration or the share of all �rms

in the big region. Solving the integral we have:

s = sn + (1� sn) a�R: (40)

Allowing for �rm heterogeneity adds a spatial selection component to the HME,

namely the large market attracts the most e¢ cient �rms.

Proposition 2: Firms that move to the large market are systematically more

e¢ cient than �rms that stay behind. Heterogeneity has added a spatial selection di-

mension to the HME.

The intuition for this spatial selection is the following. The most e¢ cient �rms

have a stronger preference for location in the large market than ine¢ cient �rms.
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E¢ cient �rms have higher sales, exploit better increasing returns and thus enjoy

greater savings on trade costs. In addition, e¢ cient �rms manage to cope better with

the �ercer local competition characterizing the largest market.

2.5 The long-run equilibrium

The long-run equilibrium satis�es the location condition v [aR] = 0; in fact when

workers (�rm) migration has stopped marginal adjustment costs are zero. It follows

that the cut-o¤ level of marginal cost, aR; that is the key variable to be determined

in the long run equilibrium, can be characterized as follows using (36):

a1��+�R = �1
2

2sn � 1
1� sn

: (41)

Now we insert (27) into (41):

a1��+�R = �1
2

2sL + 2sL'� 2'� 1 + '
1� sL � sL'

: (42)

We note that aR is increasing is ' implying that more ine¢ cient workers (�rms)

�nd it pro�table to relocate as trade gets freer. Full agglomeration occurs when

aR = 1, that is when trade is costless (' = 1).

We can summarise these results in the following way:

Proposition 3: Heterogeneity dampens the HME and acts as a dispersion force

in the sense that a smaller share of �rms will relocate from the smallest region to the

largest one for any intermediate level of trade free-ness. Full agglomeration will occur

only when trade is costless.

3 Country-speci�c productivity

In this section we consider the case in which there are costs of trading ideas inter

country and northern �rms are more productive than southern ones. In particular,

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
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speci�c, that means that we have �N for North and �S for South, where �N < �S .

We can suppose that the di¤erence between �N and �S positively depend on cost

of trading ideas.

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. Therefore solving the integrals we

obtain two di¤erent values of �, �N and �S for North and South respectively:Z 1

0

a1��f [a]N da =

Z 1

0

a1���N
a�N�1

a
�N
0

da =
�N

1� � + �N
= �N ; (43)

Z 1

0

a1��f [a]S da =

Z 1

0

a1���S
a�S�1

a
�S
0

da =
�S

1� � + �S
= �S: (44)

We note that as in the previous case in order for the price indexes to be positive

it is necessary that �N and �S > 0 that is when � < 1+ �N
4. In this case condition

�N > �S always holds because � is increasing in �
5.

3.1 The Home Market E¤ect

In this section we analyze whether the existence of e¢ ciency gaps between the two

countries in�uences the share of world production moving to the larger region. We

note that in this case (27) becomes:

sn = �
('+ 1) sL�S + '�S

sL [('+ 1) (�N � �S)] + '�S � �N
: (45)

We note that the HME depends on the share of industrial workers located in the

largest region sL and on �N and �S. Since both �N and �S; in turn, depend on � from

the above result we notice that the HME crucially depends on � 6: In particular we

observe the following:

Proposition 4: If sL = 1
'+1

then the HME is as in the case in which countries

have the same productivity distribution functions and is independent of �. For � <

4In fact � < 1 + �N involves � < 1 + �S .
5Note that ��

�� = �� (1� � + �)
�2
(��) > 0:

6Note that for � > 1 then ��N
�� = �2N (1� � + �N )�2 > 0 >

��S
�� = �2S(1� � + �S)�2:
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1 + �N if sL < (>) 1
'+1

the HME is weaker (stronger) than in the case in which

countries have the same productivity distribution functions and becomes weaker (less

strong) the larger �.

Proof: See Appendix.

The intuition behind this result is that for a lower degree of substitution between

varieties it is convenient to relocate in the largest market in order to take advantage of

increasing returns. By contrast, for a larger degree of substitution between varieties

competition among �rms is stronger and location of economic activity in the large

market becomes less attractive for �rms.

3.2 Relocation tendencies

An important implication of the assumption of the country-speci�c productivity is

that we can rewrite the price indexes as:

P 1�� =

�
�

� � 1w
���1

(n�N + 'n
��S); (46)

P �1�� =

�
�

� � 1w
���1

('n�N + n
��S): (47)

The price indexes are positive when �N and �S > 0, that is when � < 1 + �N .

It follows the next Proposition.

Proposition 5: When there are costs of trading ideas, the northern �rms are

more productive than the southern �rms (that is when �N < �S ), there are transport

costs and � < 1 + �N , the North country is more attractive than the South for all

�rms and the symmetric equilibrium is not a possible con�guration.

Proof: See Appendix.

Since symmetry is possible if and only if trade is free the cost of trading ideas is

a powerful centripetal force.
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3.3 The long-run equilibrium

In the long-run equilibrium the location condition v [aR] = 0 will be satis�ed ; in this

case condition (36) becomes:

v [a; aR] = N

�
�

� � 1w
���18<: w(1��)=�

�Nsn + �S(1� sn)
h
a
1��+�S
R + '(1� a1��+�SR )

i +(48)
� w�(1��)=�

'�Nsn + �S

h
'(1� sn)a1��+�SR + (1� sn)(1� a1��+�SR )

i
9=; :

The cut-o¤ level of marginal cost aR becomes country speci�c: aSR for southern �rms

and aNR for northern ones. In particular, aSR can be characterized as follows using

(48):

a
S(1��+�S)
R = �1

2

�
�N
�S

sn
1� sn

� 1
�
: (49)

An isomorphic formula holds for northern �rms.

We note that aSR depends on �N , �S and �. In particular, we obtain:

Proposition 6: When �N < �S , the cut-o¤ level of marginal cost a
S
R depends

on �S and on �. If � < 1+�S then a
S
R is decreasing in �S and �, implying that the

lower �S , the larger number of southern �rms that relocate to the northen market;

however, the larger �; the less attractive the North country becomes for southern

�rms.

Proof: See Appendix.

This result depends on the fact that when �S declines as the productivity of the

South region increases; it follows that the cross-country e¢ ciency gaps diminish and a

higher number of southern �rms can relocate in the North region; workers (consumers)

�nd it convenient to relocate where the price index is smaller. By contrast, when the

degree of substitution between varieties is su¢ ciently high competition among �rms

is stronger and for less competitive southern �rms will be more di¢ cult to penetrate

the more productive region. Competition among �rms always acts as a dispersion

force.
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Finally as in the previous analysis full agglomeration will occur only if aR = 1.

Substituting into (49) equation (45) and imposing aR = 1 we obtain that in this case

full agglomeration is when ' < 0, but since 0 < ' < 1 it follows that:

Proposition 7: When northern �rms are more productive than southern �rms,

full agglomeration never takes place. Costs of trading ideas encourage partial agglom-

eration.

4 Conclusions

In the past years the "New Economic Geography" literature has relied on the as-

sumption of identical industrial �rms. While this was viewed as an assumption of

convenience, this paper shows that this standard assumption is not innocuous and

that matters in driving location decisions.

In this work we develop a simple two-country NEG model in which we remove

the unrealistic assumption of identical �rms. In particular, we extend the so called

�core-periphery�(CP) model (Krugman 1991a) with footloose workers to include het-

erogeneity among �rms�marginal production costs and cross-country gaps e¢ ciency

levels.

From our analysis it emerges that when di¤erent �rm-level productivity only de-

pends on the type of varieties produced, heterogeneity acts as a dispersion force in

the sense that relocation to the largest region is attractive only for the most pro-

ductive �rms. Di¤erent �rm-level productivity dampens the �Home Market E¤ect�

introducing a sort �selection e¤ect�. This result implies that the standard CP model

overestimates agglomeration economies. In the presence of �rms heterogeneity, in

fact, full agglomeration will occur only when international trade is frictionless.

In the case in which there are costs of trading ideas we can suppose that there

exsist country-speci�c productivity distribution functions. Again, we still observe that

heterogeneity is a dispersion force and tends to dampen the "Home Market E¤ect".

In fact, also in this case a sort of "selection e¤ect" is at work: the most e¢ cient

�rms have a stronger preference for location in the larger market than ine¢ cient
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�rms. In this case, however, the "Home Market E¤ect" depends on the share of

industrial workers located in the largest region; in particular, the e¤ect is stronger

than in the case in which regions have not e¢ ciency gaps if the share of industrial

workers located in the biggest country is su¢ ciently large. Moreover, the degree of

substitution between varieties matters in driving location decisions when countries

di¤er in their productivity distribution. If the degree of substitution between varieties

is su¢ ciently small the more productive country is more attractive for all �rms. By

contrast, for a larger degree of substitution among varieties the entry into competitive

market is more di¢ cult because competition among �rms is stronger. It follows that

competition among �rms is always a dispersion force. Finally, the cost of trading

ideas is a centripetal force and encourage partial agglomeration of economic activity;

in fact, in this case symmetric equilibrium is a possible con�guration if and only if

trade is free, while full agglomeration never takes place.

References

Baldwin, R. and T. Okubo (2005). "Heterogeneous Firms, Agglomeration and Eco-

nomic Geography: Spatial Selection and Sorting", forthcoming in Journal of Eco-

nomic Geography.

Baldwin, R., R. Forslid (2000). "The Core-Periphery Model and Endogenous

Growth: Stabilizing and Destabilizing Integration", Economica, vol. 67, pp. 307-324.

Bernard, A, B. Jensen, and P. Schott (2003). "Falling Trade Costs, Heterogeneous

Firms and Industry Dynamics", CEPR Discussion Papers, Centre for Economic Per-

formance, LSE.

Cabral, L. M. B. and J. Mata (2003). "On the Evolution of the Firm Size Distri-

bution: Facts and Theory", American Economic Review, vol. 93, pp. 1075-1090.

Chiswick, B. (1999). "Are Immigrants Favourably Self-Selected?", American Eco-

nomic Review, Papers and proceedings, vol. 89, pp. 181-185.

Ciccone, A. (2002). "Agglomerations E¤ects in Europe", European Economic

Review, vol.46, pp. 213-227.

18



Davis, Donald (1998). "The Home Market E¤ect: Trade and Industrial Struc-

ture", American Economic Review, vol. 88 (5), pp. 1264-1276.

Dixit, A. K. and J. E. Stiglitz (1977). "Monopolistic Competition and Optimun

Product Diversity", American Economic Review, vol. 67, pp. 297-308.

Fujita, M., Krugman P. and A. Venables (1999). "The Spatial Economy: cities,

Regions and International Trade", Cambridge (Mass.), MIT Press.

Fujita, M. and J. F. Thisse (2002). "Economics of Agglomeration", Cambridge

University Press, Cambridge.

Hanson, Gordon and Chong Xiang (2002). "The HomeMarket E¤ect and Bilateral

Trade Patterns", NBER Working Paper n. W9076.

Head, K., T., Mayer and J., Ries (2002). "On the Pervasiveness of the Home

Market E¤ect", Economica, vol. 69, pp. 371-390.

Head, K. and J., Ries (2001). "Increasing Returns versus National Product Dif-

ferentation", American Economic Review, vol. 91 (4), pp. 858-876.

Helpman, E., M. Melitz and S. Yeaple (2004). "Export Versus FDI whit Hetero-

geneous Firms", forthcoming in American Economic Review.

Hopenhayn, Hugo (1992a). "Entry, Exit, and Firm Dynamics in Long Run Equi-

librium", Econometrica, vol. 60, pp. 1127-1150.

Ja¤e Adam, Manuel Trajtenberg and Rebecca Henderson (1993). "Geographic

Localization of Knowledge Spillovers as Evidenced by Patent Citations", Quarterly

Journal of Economics, vol. 108, pp. 577-598.

Jean, S. (2002). "International Trade and Firms�Heterogeneity Under Monopo-

listic Competition", Open Economies Review, vol. 13, pp. 291-311.

Krugman, P. (1991). "Geography and Trade", MIT press, Cambridge MA.

Krugman, P. (1991a). "Increasing Returns and Economic Geography", Journal

of Political Economy, vol. 99, pp. 483-499.

Krugman, P. (1980). "Scale Economies, Product Di¤erentiation and the Pattern

of Trade", American Economic Review, vol. 70, pp. 950-959.

Melitz, M. and G. Ottaviano (2003). "Market Size, Trade and Productivity",

mimeo, Harvard University.

Melitz, M. (2003). "The Impact of Trade on Intra-Industry Reallocations and

19



Aggregate Industry Productivity", Econometrica, vol. 71, November 2003, pp. 1695-

1725.

Montagna, C. (2002). "E¢ ciency Gaps, Love of Variety and International Trade",

Economica, vol. 68, pp. 27-44.

Ottaviano G., J. F. Thisse and T. Tabuchi (2002). "Agglomeration and Trade

Revisited", International Economic Review, vol. 43, pp. 409-436.

Smithies Arthur F. (1941). "Optimum Location in Spatial Competition", Journal

of Political Economy, vol. 49, pp. 423-439.

Tabuchi T. and J. F. Thisse (2002). "Taste Heterogeneity, Labor Mobility and

Economic Geography", Journal of Development Economics, vol. 69, pp. 155-177.

Venables A. (1996). "Equilibrium Locations of Vertically Linked Industries", In-

ternational Economic Review, vol. 37, pp. 341-359.

Weber Alfred ((1909) 1928). "Theory of the Location Industry", translated by C.

J. Friedrich, Chicago: University of Chicago Press.

Appendix

Proof of Proposition 4: We denote sn in equation (27) as
A
sn and sn in equation

(45) as
B
sn: We have:

A
sn
B
sn
=
(1� ') �S + (�N � �S) [1� sL ('+ 1)]

(1� ') �S
= 1 +

1� sL ('+ 1)
(1� ') �S

(�N � �S) : (50)

It follows that
B
sn =

A
sn if and only if 1 � sL ('+ 1) = 0; that is when sL =

1
'+1
:In this case the HME is the same as in the case in which countries di¤er in

their e¢ ciency levels as in the case in which countries have the same productivity

distribution functions. When sL 6= 1
'+1

then
B
sn 6=

A
sn: In particular, if � < 1 + �N

and �N , �S > 0 then
B
sn < (>)

A
sn if sL < (>) 1

'+1
; that means that the HME is weaker

(stronger) in the case in which regions di¤er in their e¢ ciency levels than in the case

in which countries have the same productivity distribution functions.
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Moreover when sL 6= 1
'+1

and � increases then (�N � �S) decreases and
A
sn
B
sn
in-

creases. Hence if
B
sn < (>)

A
sn the di¤erence between

B
sn and

A
sn increases (decreases).

Proof of Proposition 5: The results immediately follow from equations

(46)-(47):

P 1�� =

�
�

� � 1w
���1

(n�N + 'n
��S); (51)

P �1�� =

�
�

� � 1w
���1

('n�N + n
��S): (52)

where � < 1 + �N and �N and �S > 0 .

If n = n� then:

�P 1��

�'
> 0 =

�
�

� � 1w
���1

�S <
�P �1��

�'
> 0 =

�
�

� � 1w
���1

�N : (53)

It follows that if � > 1 then P < P �:

If n > n� and � > 1 we have that:

P 1�� =

�
�

� � 1w
���1

(n�N + 'n
��S) > P

�1�� =

�
�

� � 1w
���1

('n�N + n
��S):

(54)

It follows that P < P �; in this case South is condemned to remain a periphery.

If n < n� and � > 1 we have:

P 1�� =

�
�

� � 1w
���1

(n�N + 'n
��S) > P

�1�� = (55)

=

�
�

� � 1w
���1

('n�N + n
��S) , n�N > n

��S:

It follows that P < P � , n�N > n
��S ; in this case North can becomes a core.

Finally independently of n and n� if � = 1 each con�guration (partial agglomera-

tion or symmetric equilibrium) is possible because P = P �.

Proof of Proposition 6:

If � < 1 + �S then �N and �S > 0 :
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If �S increases then �N
�S
will increase because �S decreases. But if

�N
�S
increases

then both aS(1��+�S)R and aSR will diminish:

�a
S(1��+�S)
R

� �N
�S

= �1
2

sn
1� sn

: (56)

It follows that aSR is decreasing in �S :

If � increases then �N
�S
will rise because both �N and �S increase, but �N increases

more than then �S. Hence
�N
�S
increases and aS(1��+�S)R and aSR decreases. It follows

that aSR is decreasing in �:
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