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Abstract

We introduce relative concerns in the form of conspicuous consumption
in a standard economic geography model a la Krugman. The keeping
up with the Joneses e¤ect brings a negative externality to some agents
and gives them incentives to escape. The primary intuition is then that
conspicuous consumption is a centrifugal force. We show that this is not
always the case as the intuition ignores the positive e¤ects on demand
and supply that, respectively, strengthen the centripetal market size and
cost of living e¤ects present in the original Krugman model. We show
that the resulting force is very sensitive to the topology of the network of
�conspicuous� links in each region and the level of economic integration.
In particular, we show that when trade is moderately costly and classes of
workers are segregated, relative concerns tends to stabilize the symmetric
equilibrium; on the other hand, if workers of di¤erent classes interact
via their relative concerns, conspicuous consumption is a centripetal force
generating stable fully or partially agglomerated equilibria. Finally, when
the level of integration is high, even small relative concerns destabilize the
full agglomeration equilibrium, which is stable in the Krugman model.
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1 Introduction

The understanding of the forces shaping economic geography has mainly focused
on the production of goods and services, on their exchange via markets and on
the �ow of inputs, particularly labour. In this literature, social interaction
typically does not play a major role, surprisingly not even in the determinant
of migration. Clearly, location decisions of agents depend on the perceived well
being. And a recurrent theme is that, in addition to own consumption and
leisure, well being appears to depend on the consumption of others with whom
we interact and compare ourselves. The aim of the present paper is to shed
some light on the role of this type of social interaction on city dynamics and
migration. In doing so the paper is a contribution to what Duranton (2008)
considers as one of the major challenges for spatial economics: the development
of a �theory of proximity�that explains why direct interactions between economic
agents matter and how.
Although proximity e¤ects have not been studied in economic geography,

there is now a vast literature in other areas stressing the importance of relative
consumption for individual well being. Surely, the early literature building on
the work of Veblen�s (1899) on �conspicuous consumption�was mainly quali-
tative and follow simple introspection. In recent years empirical evidence sup-
porting the existence of relative concerns has been documented and the e¤ect
quanti�ed, see for example, Blanch�ower and Oswald (2004), Layard (2005) and
(Kuhn, Kooreman, Soetevent, Kapten (2008)). Another nice study is provided
by Luttmer (2005) who �nds that changes in the incomes of neighbors have
e¤ects on self-reported levels of individual happiness and that the magnitude of
these e¤ects depends on the frequency of interaction with the neighbours. An-
other in�uential example is provided by the �Easterlin puzzle�that happiness is
positively related to incomes at any point in time, but is not related to increases
in income over time. As pointed out by Easterlin (1974), relative concerns pro-
vide a simple resolution of this puzzle. Over the years, several formal models
including habit formation, relative consumption or income comparisons and sta-
tus concerns have been proposed. Among the many, see e.g., Abel (1990), Frey
and Stutzer (2002), Hopkins and Kornienko (2004), Arrow and Dasgupta (2007)
and Ghiglino and Goyal (2010).
In the �rst step to build a model of location with relative concerns, we are

guided by the literature of new economic geography, which developed since the
publication of Krugman�s (1991) seminal work. This literature explains the
riddle of unequal spatial development and clari�es many of the microeconomic
underpinnings of both spatial economic agglomerations and regional imbalances
at di¤erent spatial levels. This has been achieved by combining imperfect com-
petition, increasing returns, and transportation costs in full-�edged general equi-
librium models that describe how the interactions of centripetal and centrifugal
forces determine the locational decisions of �rms and workers between two or
more regions involved in trade. In this work we adopt the "footloose entre-
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preneur" model proposed by Forslid and Ottaviano (2003).1 In particular, we
consider an economy that consists of two regions populated by immobile un-
skilled workers, and by interregionally mobile skilled workers, each supplying
his/her speci�c type of labour inelastically. Skilled workers can be thought as
self-employed entrepreneurs that move freely between the two regions. Two
goods are produced and exchanged in the model. The agricultural good is pro-
duced under perfect competition with constant returns to scale and is freely
exchanged between them. There are also N varieties of a modern manufac-
tured good: each variety is produced by a monopolistically competitive �rm
with increasing returns to scale employing both skilled and unskilled workers.
We assume that there is a transportation cost: to import one unit of a variety
in each region, � > 1 units have to be shipped from the other region.
Introducing relative concerns in this model is rather easy. However, there

are many plausible speci�cations. The literature has mainly considered mod-
els in which individual well being depends on own consumption and some kind
of average social consumption over the entire population. However, empirical
analysis has shown that relative concerns are important only within "neigh-
bours", where the neighbourhood generating the reference group, are friends,
family etc. In particular, the network e¤ect is clearly present in the empirical
analysis of Luttmer (2005). We will describe these neighborhood by a network
of links representing the channels along which comparisons take place. More
precisely, we assume that agents care not only about their consumption of the
di¤erentiated good but also about each of those of their neighbours, as described
by the network. In other words, we assume that there is a conspicuous e¤ect of
consumption and that it a¤ects agents that are both geographically and socially
close as described by an exogenous network.
We now describe the results of the analysis when in each region all agents

are linked to all other agents, i.e. a complete network. As expected, as agents
try to �keep up with the Joneses�some agents impose a negative externality on
some other agents, giving them incentives to escape. The primary intuition is
then that conspicuous consumption is a centrifugal force, at least for some of
the agents. Indeed, the direct e¤ect of relative concerns on individual welfare
is that an in increase in the number of skilled neighbors or the increase in their
manufacturing consumption induces a welfare loss on both skilled and unskilled:
a centrifugal force. However, we show that this is not always determinant as the
intuition ignores the positive e¤ects on demand and supply that, respectively,
strengthen the centripetal market size and cost of living e¤ects present in the
original Krugman model. Indeed, an increase in local expenditures, increases
the demand per �rm, the pro�ts and �nally increases real wages: a centripetal
force. Finally, the increase in the number of unskilled neighbors also induces a
direct welfare gain for the skilled.
In order to gain some more intuition on the results obtained in the analysis,

we need to recall the properties of the model without relative concerns. Speci�-

1We choose this particular model because of its analytical tractability and because it turns
out to be identical to the core-periphery model by Krugman (2001).

3



cally, we recall that the forces generated in Forslid and Ottaviano (2003) when a
�rm/worker moves its production to another region are the following: the �mar-
ket crowding�e¤ect, the �market size�e¤ect and the �cost-of-living�e¤ect. The
�market crowding�e¤ect rises because a larger number of skilled workers in a
region entails a larger number of competing manufacturing �rms that, for given
expenditures on manufactures, �depresses the local price index inducing a fall in
local demand per �rm [...]. Lower demand leads to lower operating pro�ts and,
therefore, lower skilled wages. On the other hand, hosting more �rms also im-
plies additional operating pro�ts and thus additional skilled income, a fraction
of which is spent on local manufactures. Accordingly, local expenditures are
larger, which, for a given price index, increases demand per �rm (�market size�
e¤ect)� (Forslid and Ottaviano, 2003, p. 234). Finally, Forslid and Ottaviano
(2003, p. 235) describe the third force at work pointing out that �for a given
wage, the region with more skilled workers, and thus more manufacturing �rms,
grants higher purchasing power [...] The reason is its lower price index as the
larger number of domestic �rms implies that fewer manufacturing varieties are
imported and burdened by trade costs (�cost-of-living�e¤ect)�.
In our paper the introduction of the conspicuous good e¤ect in the speci�ca-

tion of preferences is able to endogenously produce both a negative externality
(acting in this case as a dispersion force) and a positive externality (acting as
an agglomeration force) on the real wages perceived by mobile skilled workers.
Speci�cally, the presence of the conspicuous good e¤ect tends to strengthen the
two centripetal forces at work in the original model by Forslid and Ottaviano
(2003). In particular, we �nd that when a worker moves in a region, the de-
mand for each �rm in this region (determined for a given wage and price index)
increases not only because of the presence of the same worker, as in Forslid
and Ottaviano (2003), but also because all other workers increase their demand
according to the conspicuous good e¤ect. This stronger increase in the demand
per �rm that we highlight strengthens the �market size�e¤ect, and produces a
larger increase in operating pro�ts of �rms that can be translated in higher real
wages and attract more workers. Moreover, given that when workers move in a
region the number of �rms producing in it increases and the local price index
decreases, this enhanced number of migrants can result in a larger reduction of
the local price index strengthening the other agglomeration force, that is the
�cost-of-living� e¤ect, attracting in the region even more workers than in the
traditional case because of the larger increase in their local real wage.
The e¤ects that generate the negative externality can instead be explained

by the fact that the conspicuous good e¤ect of consumption tends to reinforce
the traditional �market crowding� e¤ect. Indeed, when a worker moves in a
region also the number of �rms increases in the same region and, as explained
by Forslid and Ottaviano (2003), this tends to depress the local price index
inducing a fall in the local per �rm demand or, given their proportionality,
per worker demand. Hence, because of the conspicuous good e¤ect, this initial
reduction in the per worker demand is strengthened by the reduction in all other
workers demand that follows that of their neighbours. Lower demand leads to
lower operating pro�ts for �rms and, therefore, lower skilled wages, (and this
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is why the conspicuous good e¤ect of consumption can produce a centrifugal
force).
When then turn to consider asymmetric network. We show that the force

resulting from the combination of the various centrifugal and centripetal forces
is very sensitive to the topology of the network of �conspicuous� links in each
region and the level of economic integration. E¤ects of relative concerns with
low transportation costs, as goods can be shipped anywhere, the increase in
local income does not increase local demand proportionally. As the market-size
e¤ect vanishes the direct conspicuous centrifugal e¤ect dominates. On the other
hand, the direct e¤ect on individual utility depends on neighbors�s consumptions
and pattern of connections. Consequently, we observe a strong e¤ect for the
segregated network as only centrifugal direct e¤ects are present. We observe,
medium e¤ects for the complete networks as the centrifugal force for skilled
workers observing other skilled workers is balanced by the centripetal force for
the skilled seeing the unskilled. Finally, in the case of the star the e¤ect is
weak as the unskilled rise their conspicuous consumption as a response to a
denser region, which generates a fall in the direct centripetal force on skilled, a
centrifugal force.
With medium transportation costs, there is a centripetal market-size e¤ect:

the rise in local demand implies a rise in local production, increasing demand,
pro�ts, and �nally, wages. Overall e¤ect of relative concerns depend on the net-
work. For the segregated network the resultant is centrifugal as the centrifugal
force from relative concerns dominates the centripetal force arising from a rise
in demand. In the case of a complete network, there is an overall moderate cen-
tripetal force on the skilled, as the increase in demand generates a market-size
e¤ect, leading to higher wages, but this is balanced by a medium negative overall
individual welfare e¤ect. Finally, in the case of a star the e¤ect is also moder-
ately centripetal, as the small increase in demand, leading to higher wages, is
not reduced by any direct centrifugal conspicuous consumption.
Finally, as pointed out before, most of the literature assume that individ-

ual well being depends on own consumption and some kind of average social
consumption over the entire population while the literature on �local�relative
concerns is scarce. In fact the present paper builds on the insights of Ghiglino
and Goyal (2010). They study the e¤ect of social networks in a static general
equilibrium model in pure exchange with a �nite set of agents who are price
takers. There are two goods and relative concerns a¤ect one of the goods. They
consider arbitrary networks and show that the social network e¤ects is summa-
rized by a simple measure of network centrality. They show that equilibrium
prices and consumption are a function of a single network statistic: centrality.
An individual�s "centrality" is given by the weighted sum of paths of di¤erent
lengths to all others in a social network. The e¤ect of a new link on prices
depends on the consumption of new neighbors as compared to the average con-
sumption of existing neighbors. If the new neighbors consume more (less) than
existing neighbors then a link raises (lowers) demand and prices. Furthermore,
wealth heterogeneity reinforce the role of centrality: a transfer of resources from
a poorly connected to a well-connected agent raises prices and alters allocations
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and utility across the economy. Finally, the role of shifting social interactions is
analysed. Using examples they illustrate how poorly endowed individuals lose
while well-endowed individuals gain as the society moves from a segregated sit-
uation (along economic class) to one that is integrated (in which rich and poor
mix).
The paper is organised as follows. In Section 2 we introduce the new eco-

nomic geography model modi�ed to take into account the conspicuous e¤ect of
consumption when individuals care about the consumptions of their neighbours.
In Section 3 we de�ne our equilibrium and stability concepts. In Section 4 and
Section 5 we present our �ndings and discuss the properties of the equilibria of
the model when the network in each region is complete. In Section 6 we extend
the analysis to asymmetric networks. In Section 7 we modify the speci�cation
chosen for the utility function assuming that each agent cares about the average
of his/her neighbours. Section 8 concludes. Most of the proofs are contained in
an Appendix.

2 The general model

We consider an economy that consists of two regions indexed by r = 1; 2, pop-
ulated by L1 +L2 = 2L immobile unskilled workers, and H1 +H2 = H interre-
gionally mobile skilled workers, each supplying one unit of his/her speci�c type
of labour inelastically. We assume that unskilled workers are evenly distributed
between the two regions, with Lr = L. Skilled workers can be thought as self-
employed entrepreneurs, as in the footloose entrepreneur model by Forslid and
Ottaviano (2003), that move freely between the two regions, with their level in
each region, Hr and Hv = H �Hr, endogenously determined. Wages perceived
by skilled and unskilled workers in region r are, respectively, given by wHr

and
wLr .
Two goods are produced and exchanged in the model. The agricultural good

is produced under perfect competition with constant returns to scale employing
one unit of unskilled labour to obtain one unit of output and it is homogeneous
between the two regions and freely exchanged between them. Thus, given that
it is chosen as the numeraire of the model - i.e. its price in region r, pAr, is
equal to 1 - we know that the unskilled wage, wLr , is equal to 1 in both regions
(wLr = pAr = 1). There are also N varieties of a modern manufactured good:
each variety is produced by a monopolistically competitive �rm with increasing
returns to scale employing both skilled and unskilled workers.

2.1 The demand side

Each individual i located in region r consumes the quantity Air of the agri-
cultural good, and N varieties of the manufactured good, with each variety
denoted by index s consumed in the quantity Xir(s). The di¤erentiated vari-
eties are aggregated by a constant elasticity of substitution function in Xir. We
assume that agents care not only about their consumption of the di¤erentiated
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good Xir, but also about those of their neighbours X�ir in the same region r.
We note �(i) the set of direct neighbours/acquaintances to agent i in region
r, which are also denoted by �i. In other words, we assume that there is a
conspicuous e¤ect of consumption and that it a¤ects only agents that are both
geographically and socially close. Given these assumptions, following Ghiglino
and Goyal (2010) we assume that workers�preferences are represented by the
following utility function

U(Air;� (Xir; X�ir)) = A
1��
ir (� (Xir; X�ir))

� with 0 < � < 1 (1)

where
� (Xir; X�ir) = Xir + �

X
j2�(i)

(Xir �Xjr) (2)

In passing, we notice that when the conspicuous e¤ect is absent, that is when
� = 0, we fall back to the Forslid and Ottaviano (2003) model.2

The total number (mass) of produced varieties N , is the sum of the vari-
eties produced in region 1, n1, and the varieties produced in region 2, n2, and
the horizontally di¤erentiated manufactured good consumed by individual i in
region r = 1; 2 is given by

Xir =

0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1

(3)

where � > 1 is both the elasticity of demand of any variety and the elasticity of
substitution between any two varieties.
Given the price of each manufactured good s produced in k = 1; 2 and sold in

r, pkr(s), the price for the agricultural good pAr = 1, and his/her income, wir,
the problem of each consumer i in region r is to maximize the utility function
in (1) subject to the following budget constraint

Air +

Z
s2N

pkr(s)Xir(s)ds = wir (4)

Solving this problem as shown in Appendix I, we �nd that individual demand
in region r for variety s produced in k is given by

Xikr(s) =
pkr(s)

��

p1��Xr

Eir (5)

where Eir = pXrXir is the individual expenditure on manufactures in region r
and pXr is the local price index of manufactures in r de�ned as follows

pXr =

0@ Z
s2n1

p1r(s)
1��ds+

Z
s2n2

p2r(s)
1��ds

1A 1
1��

(6)

2Moreover, Forslid and Ottaviano (2003) assume that Lr = L=2 and Hr +Hv = H = 1.
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From the consumer�s problem, we also �nd that consumer demand for agri-
culture in region r is

Air = (1� �)

0@wir � �

1 + ��i
pXr

X
j2�(i)

Xjr

1A (7)

where �i is the number of neighbours to agent i and that the individual demand
of manufactures in region r is

Xir =
�

pXr

0@wir + 1� �
�

�

1 + ��i
pXr

X
j2�(i)

Xjr

1A (8)

Skilled and unskilled demand for agriculture in expression (7) must be positive,
thus we assume that the second factor in (7), that is wir � �

1+��i
pXr

X
j2�(i)

Xjr,

must be positive for both skilled and unskilled workers.
We need to assume that the network of interactions within cities/regions is

regular in the sense that all skilled agents in region r occupy equivalent positions
and therefore can be treated as identical (and this implies that XiHr

= XHr
).

The same must be true for the unskilled, implying that XiLr = XLr . Consider
skilled agent i: the term

X
j2�(i)

Xjr in this case can be rewritten as

X
j2�(i)

Xjr = hHr
(Hr)XHr

+ lHr
(Hr)XLr

where hHr
(Hr) is the number of high skilled neighbours to a high skill agent in

region r and lHr (Hr) the number of low skilled neighbours to a high skill agent
in region r: Note that these numbers depend only on the total number of skilled
agents in region r because the network is regular and because the unskilled are
immobile. We can also write that for the skilled agent i in r

�i = hHr
(Hr) + lHr

(Hr)

If, instead, i is an unskilled agentX
j2�(i)

Xjr = hLr (Hr)XHr
+ lLr (Hr)XLr

where hLr (Hr) is the number of high skilled neighbours to a low skill agent in
region r and lLr (Hr) the number of low skilled neighbours to a low skill agent
in region r: Moreover, for the unskilled agent i in r

�i = hLr (Hr) + lLr (Hr)

It is important to remember that we assume the network inside each region
as exogenous, because agents choose to which region to migrate but not the
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type of network in the regions. Still, the numbers hHr (Hr), hLr (Hr), lHr (Hr)
and lLr (Hr) are not exogenous and typically depend on Hr. In the sequel we
simplify notation and drop the explicit dependence on Hr:
The system of two equations and two unknowns (64), which is obtained from

(7) and (8) as described in Appendix II, can be solved for a given structure of the
network to �nd the individual demand of the di¤erentiated good by a skilled
consumer in region r , XHr , and that by an unskilled consumer in region r,
XLr . The quantities depend on hHr

; hLr ; lHr
and lHr

: However, for the reason
explained above, the vector (hHr

; hLr ; lHr
; lHr

) depends on Hr; therefore we
note XHr

(Hr) and XLr (Hr):
Total demand for the di¤erentiated good in region r, Xr, is given by

Xr = XHr
Hr +XLrLr; (9)

while the total demand in region r for variety s produced in region k derived
from (5) and (9) is

Xkr(s) =
pkr(s)

��

p��Xr

(XHr
Hr +XLrLr) (10)

2.2 The supply side

Each manufacturing variety is produced by a monopolistically competitive �rm
with increasing returns to scale employing both skilled and unskilled workers.
Speci�cally, to produce Qr(s) units of variety s the �rm located in region r
incurs a �xed input requirement of f units of skilled workers independently of
the production level, and �Qr(s) units of unskilled workers. The cost function
for each �rm producing variety s in region r is

TCr(s) = fwHr + �Qr(s)

Given the �xed input requirement, the number of �rms producing in region
r is proportional to the number of its skilled residents with

nr =
Hr
f

(11)

To import one unit of a variety in each region, � > 1 units have to be shipped
from the other region. Hence, pro�ts for a �rm producing variety s in region r
are given by the sum of revenues from the domestic (r) and the foreign (v 6= r)
region net of total cost of production

�r(s) = prr(s)Xrr(s) + prv(s)Xrv(s)� fwHr
� � [Xrr(s) + �Xrv(s)] (12)

From the �rst order condition for the maximization of pro�ts, we get that the
price set by the �rm producing variety s for the domestic market r is

prr(s) =
�

� � 1� (13)
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and the price set for the foreign market v is

prv(s) =
�

� � 1�� (14)

for every r; v = 1; 2 and r 6= v.
Using (13) and (14), the price index in (6) becomes

pXr
=

�

� � 1� (nr + nv�)
1

1�� (15)

where � = �1�� 2 [0; 1] is a direct measure of the freeness of trade, with its value
equal to zero when trade costs are prohibitively high (� ! 1), and equal to 1
when markets are perfectly integrated (� = 1). Then, notice that by making use
of (11), Hv = H �Hr and (15), the price indexes pXr and pXv can be written
as follows

pXr
=

��

� � 1

�
1

f

� 1
1��

[Hr + (H �Hr)�]
1

1�� (16)

pXv
=

��

� � 1

�
1

f

� 1
1��

[(H �Hr) +Hr�]
1

1�� (17)

Wages for skilled are derived from the free entry condition, which implies
that pro�ts in (12) are equal to zero in equilibrium with

wHr
=
prr(s)Xrr(s) + prv(s)Xrv(s)� � [Xrr(s) + �Xrv(s)]

f

Making use of (13) and (14) we can rewrite the wage in previous expression as
follows

wHr
=

�

(� � 1) f [Xrr(s) + �Xrv(s)] =
�

(� � 1) f Qr(s) (18)

where Qr(s) � Xrr(s) + �Xrv(s) is the total production by the �rm producing
variety s in region r. Finally, we can use (10), (13), (14), (16) and (17) to get
that

Qr(s) = f
�

��1

(
XHr

Hr +XLrLr

[Hr + (H �Hr)�]
�

��1
+ �

XHv
(H �Hr) +XLvL

[(H �Hr) +Hr�]
�

��1

)

2.3 Mobility decision

The indirect utility function for agent i, as obtained in Appendix I, is

U(Air;� (Xir; X�ir)) =

� (1 + ��i)
�

0@wir � �
1+��i

pXr

X
j2�(i)

Xjr

1A
(pXr

)
� (19)
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where � � (1� �)1�� ��. Let us de�ne in the numerator of previous expression
the wage net of the conspicuous e¤ect of individual i in region r as follows

W�ir � wir � �
1+��ir

pXr

X
j2�(i)

Xjr > 0 (20)

The positivity ofW�ir is assured by the condition of the positivity of the demand
for the agricultural good discussed after expression (7).
Taking into account that Hv = H � Hr, (19) and (20), where W�Hr

cor-
responds to W�ir evaluated for skilled workers in region r, we can analyze the
location decision of skilled workers by inspecting the logarithm of the ratio of
the current indirect utility levels, that is3

V (Hr; �; �) � ln

24 �(1+��Hr)
�W�Hr

p�Xr
�(1+��Hv)

�W�Hv

p�Xv

35 = (21)

= ln

��
pXv

pXr

�� �
1+��Hr

1+��Hv

�� W�Hr

W�Hv

�
From (16) and (17) we can see that the value of � does not directly in�uence
the price indexes in the two regions in (21). However, it can have indirect e¤ect
through changes of the number of skilled workers (and of �rms) in the two
regions, that is a¤ecting the value of Hr. Finally, if for instance we analyze the
expression (28) in the following Section that gives the wage wHr

in the case of
the complete network, we �nd that for given expenditures in the two regions
(that is, (Lr +HrwHr ) and (Lv +HvwHv )) and given price indexes (which,
as suggested by (16) and (17), also imply given values of [Hr + (H �Hr)�]
and [(H �Hr) +Hr�]), the wage wHr

tends to increase when the number of
neighbours in a region increases.

3 Equilibrium and stability properties

In the model the notion of equilibrium is associated to the absence of migration.
We de�ne a spatial equilibrium by _Hr = 0: In fact, the decision of a worker
to migrate depends on the value taken by the function V . When 0 < Hr < H,
if V (Hr; �; �) > 0 then a worker from region v will move to region r while a
worker from region r would not move. On the other hand, if V (Hr; �; �) < 0
a worker from region r would migrate to region v. Consequently, at an interior
equilibrium we expect V (Hr; �; �) = 0. When there is full agglomeration in
region r, or in region v, that is Hr = H or Hr = 0, the dynamics is slightly

3Alternatively, we could examine the location decision of skilled workers studying the
current indirect utility di¤erential, as in Forslid and Ottaviano (2003), V (Hr; �) ��
�[1+�(Hr+Lr�1)]�W�Hr

p
�
Xr

� �[1+�(H�Hr+Lv�1)]�W�Hv

p
�
Xv

�
. However, we choose to work with

the ratio of the current indirect utility levels because it gives an expression that is analytically
more treatable.
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more subtle. Formally, the process of migration is determined by an equation
of motion. Expressing time with t, and following Forslid and Ottaviano (2003),
the migration process is summarized as follows

_Hr � dHr=dt =

8<: V (Hr; �; �) if 0 < Hr < H
min f0; V (Hr; �; �)g if Hr = H
max f0; V (Hr; �; �)g if Hr = 0

(22)

According to the Samuelson�s principle only stable equilibria deserve interests as
they are the only one surviving an evolving environment. A spatial equilibrium
is stable if a deviation from the equilibrium, that is a deviation of Hr from
its equilibrium value, generates changes in Hr - described by the equation of
motion in (22) - that bring the distribution of workers back to the original one.
Hence, a corner con�guration (Hr = 0 or Hr = H) is always stable when it
is an equilibrium, while an interior equilibrium (0 < Hr < H) is stable only if
VHr

(Hr; �; �) < 0.
The function V (Hr; �; �) explicitly, but also implicitly through the wages,

depends on Hr and on the conspicuous e¤ect. In fact, substituting (16) and
(17) into (21) we get that

V (Hr; �; �) � ln
�h

(H�Hr)+Hr�
Hr+(H�Hr)�

i �
1��

h
1+��Hr

1+��Hv

i�
W�Hr

W�Hv

�
(23)

4 The complete network

We now suppose that each region is such that every agent has concerns over
all other agents in that region. In other words, the network in each region
is complete. Formally, this assumption implies that hHr

= Hr � 1; lHr
= L;

hLr = Hr and lLr = L� 1:

4.1 Partial equilibrium e¤ects on consumption and wage

The system of two equations and two unknowns (64) in Appendix II, can be
solved in the case of the complete network to �nd the individual demand of the
di¤erentiated good by a skilled consumer in region r

XHr =
�

pXr

[�(Hr+Lr�1)+1](�Lr+�HrwHr+wHr���Lr���wHr+��LrwHr )
[�(Hr+Lr�1)+1+�(1��)](��(Hr+Lr�1)+1) (24)

and that by an unskilled consumer in region r, that is

XLr =
�

pXr

[�(Hr+Lr�1)+1](�Lr+�HrwHr+1���HrwHr���+��Hr)
[�(Hr+Lr)+1���](��(Hr+Lr�1)+1) (25)

Moreover, from (9)-(10), (13)-(15) and (24)-(25) we �nd that

Xrr(s) = �
(� � 1) (Lr +HrwHr

)

�� (nr + nv�)

��r + 1

���r + 1
(26)
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and

Xrv(s) = �
(� � 1) ��� (Lv +HvwHv

)

�� (nv + nr�)

��v + 1

���v + 1
(27)

with r; v = 1; 2 and r 6= v. Deriving expression Xrr(s) in (26) with respect to
�, we �nd that, when the number of neighbors is positive (�r > 0), the demand
increases with � (for a given distribution of workers and wages). Moreover,
for a given value of � and of the price index - which implies a given value of
(nr + nv�) - an increase in Hr tends to increase the demand Xrr(s) more when
� is positive than when � = 0. This is due to the fact that when we consider the
conspicuous good e¤ect and some workers move in a region all the other workers
tend to increase their demand more than in the case in which this e¤ect would
be absent (� = 0).4 Thus, when � is positive and some workers move in region
r this tends to increase operating pro�ts of �rms producing in the same region
more than in the case in which � = 0, and as a consequences this produces larger
increases of wages received by workers employed in the region, strengthening, in
this way, the centripetal force identi�ed as the market-size e¤ect in Forslid and
Ottaviano (2003) intensifying the agglomeration of workers and �rms. Moreover,
we notice that with the increase in the number of �rms producing in a region
associated with the increase in the number of skilled workers employed in the
same region, there is also another channel at work produced by the subsequent
reduction in the local price index that tends to further attract workers because
of the increase in their local real wage (strengthening the cost-of-living e¤ect).
Finally, there is also another e¤ect at work that strengthen the centrifugal force
generated by the market-crowding e¤ect. When a worker moves in a region
also the number of �rms increases in the same region and this tends to depress
the local price index inducing a fall in local demand per �rm (or per worker,
given that the two are proportional), for given expenditures on manufactures
(e.g. Lr +HrwHr ).

5 Hence, because of the conspicuous good e¤ect, in our case
all other workers decrease their demand given that they observe a reduction in
the demand of their neighbours. Lower demand leads to lower operating pro�ts
for �rms and, therefore, lower skilled wages, (and this is why the conspicuous

4To show this, we evaluate the following expression

@Xrr(s)
@Hr

� @Xrr(s)
@Hr

���
�=0

= �
��

�
nr+�nv

(� � 1) (1��)[��w(Hr+Lr�1)2+Lr+w(Lr+2Hr�1)]
(��Hr���+��Lr+1)2

which, given that Lr � 1, is positive.
5The local demand per �rm, in region r, is Xrr(s)

Hr
f

. De�ning Lr + HrwHr = Er (where

Er are the total expenditures in region r), we know that:

Xrr(s)
Hr
f

= �
(��1)Er

��
�
Hr
f
+H�Hr

f
�
�

�(Hr+Lr�1)+1
Hr
f

��(Hr+Lr�1)+1

Then, we can apply a logarithmic transformation and get that logXrr(s)
Hr
f

=log (� (� � 1)Er)-

log
�
��
�
Hr
f
+ H�Hr

f
�
��
+log

�(Hr+Lr)+1��
Hr
f

��(Hr+Lr)+1���
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good e¤ect of consumption can produce a centrifugal force, that in the paper
by Ghiglino and Goyal (2010) brings to segregation).
Substituting Xrr(s) and Xrv(s) from (26) and (27) into (18) and making use

of (11), the wage paid to skilled workers in region r must satisfy the following
equation

wHr
=
�

�

h
(Lr+HrwHr )
Hr+(H�Hr)�

��r+1
���r+1

+ �
(Lv+HvwHv )
(H�Hr)+Hr�

��v+1
���v+1

i
(28)

and an analogous expression holds for wHv . Hence, we get a system of two linear
equations in wHr

and wHv
that can be solved to obtain the two regional wages

for skilled workers as an explicit function of a given distribution of workers, Hr
and Hv, between the two regions. Recalling that Lr = Lv = L, the wage paid
in region r to skilled workers is

wHr =
��LA(Hv+�Hr)+���LB(Hr+�Hv)+Hv�

2LBA(��1)(�+1)
��2(H2

r+H
2
v)����(AH2

r+BH
2
v)�HvHr[��(A+B)��2(�2+1)+�2BA(��1)(�+1)]

(29)
where A = ��r+1

���r+1
and B = ��v+1

���v+1
.6 This expression shows that the wage

depends on the value of �, and A and B represent a measure of the e¤ects
produced by the proximity of neighbors, respectively, in r (where the number of
neighbours is given by �r) and in v (where the number of neighbours is given
by �v).

4.2 General equilibrium e¤ects

Comparing our expression for V (Hr; �; �) in (23) with the case in which we had
no conspicuous good e¤ect (� = 0), the introduction of � introduces the second
factor 1+��r

1+��v
= 1+��r

1+�(H��r+2L�2) (that is increasing in the number of neighbors

�r)7 and modi�es the third factor given that, in the absence of � it would be

given only by the ratio of wages (e.g. W�Hr

W�Hv

���
�=0

=
wHr
wHv

).

To analyze this third factor, we notice that the conspicuous e¤ect in W�Hr

can be rewritten by making use of (24) and (25). Indeed, we can substitute the

Hence, we can write that the rate of change of Xrr(s)
Hr
f

is:

\ 
Xrr(s)
Hr
f

!
= cEr � \

��

�
Hr

f
+
H �Hr

f
�

�
+

\0B@
�(Hr+Lr)+1��

Hr
f

�� (Hr + Lr) + 1� ��

1CA < 0

because: cEr = 0 (considering a given value of Er),
\

��
�
Hr
f
+ H�Hr

f
�
�

> 0 and

\0B@
�(Hr+Lr)+1��

Hr
f

��(Hr+Lr)+1���

1CA < 0.

6An analogous expression to (29) holds for wHv .

7 Indeed, we can show that
@
�

1+��r
1+�(H��r+2L�2)

�
@�r

= 2�
�(H2 +L�1)+1

(2��H��2L�+��r�1)2
> 0.
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total amount of consumptions by the neighbours of skilled workers
X
j2�(i)

Xjr =

[XiHr
(Hr � 1) +XiLrLr] in the de�nition of W�Hr

in (20) and, thus, rewrite
the wage of skilled workers net of the conspicuous e¤ect as follows

W�Hr = wHr � ��
(Lr+wHrHr)(��r+1)�wHr (���r+1)

[��r+1+�(1��)](���r+1) (30)

Previous expression can then be rewritten in the following way

W�Hr
= wHr

�+��r+1
�(1��)+��r+1 � ��

(Lr+wHrHr)(��r+1)
[��r+1+�(1��)](���r+1)

where, from the �rst addend we know that W�Hr tends to decrease, for a given
wage rate (wHr ), when the number of neighbours in r (�r) increases (identifying
the existence of a negative e¤ect on W�Hr

produced by the conspicuous good
e¤ects). From the second addend we know that W�Hr

tends to increase if
the number of neighbour �r is su¢ ciently large, for a given expenditure in r
(Lr +wHr

Hr).8 This latter e¤ect identi�es a positive e¤ect on W�Hr
produced

by the conspicuous good e¤ects.
Finally, we can get an analogous expression to that in (30) for the wage

of unskilled workers net of the conspicuous e¤ect. Speci�cally, we can substi-
tute the total amount of consumptions by the neighbours of unskilled workersX
j2�(i)

Xjr = [XiHr
Hr +XiLr (Lr � 1)] in the de�nition of W�Lr from (20) and

obtain that
W�Lr � 1� ��

(Lr+HrwHr )(��r+1)�(���r+1)
[��r+1+�(1��)](���r+1)

This expression is important to check the positivity of agricultural demand by
unskilled workers in (7).
From now onward, we simplify our analysis by assuming that the endow-

ments of unskilled workers in the two regions are equal, that is Lr = Lv = L,
and we turn our attention to the analysis of the stability of the symmetric and
the fully agglomerated equilibria.

4.3 The symmetric equilibrium

It can be readily shown that the symmetric equilibrium, with Hr = Hv =
H=2 and all variables assuming the same value in both regions, is one of the
interior equilibria for the model. We recall that the symmetric equilibrium, as
an interior equilibrium, is not always stable and in order to be stable it requires
that the derivative of V (Hr; �; �) with respect toHr evaluated at the symmetric

8More precisely,
@

 
���

(Lr+wHrHr)(��r+1)
(��r+1+�(1��))(���r+1)

!
@�r

= �2� (
Lr+wHrHr)(�(��r+1)2��(��1)2)

(���r+1)
2(����+��r+1)2

which is positive if � (��r + 1)2 > � (�� 1)2.
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equilibrium, that is VHr (H=2; �; �), must be negative. We show that

VHr (H=2; �; �) (31)

=
4(f2�2+f1�+f0)

H(�+1)(��1)f�[H(��1)�2L]�2gf2[���+�(�+�)]+��[H+2(L�1)][��1+�(�+1)]g

� 1
f�[H+2(L��)]+2gf�[H+2(L�1)]+2g

where the coe¢ cients f0, f1 and f2 are functions of �, �, L, H and �.9 Let
us observe that of the four terms in curly brackets in the denominator only
the �rst one can be either negative or positive, while the last three are always
positive. Thus, given that (� � 1) in the denominator is negative, the sign of
VHr (H=2; �; �) depends on that of the expression

(f2�2+f1�+f0)
f�[H(��1)�2L]�2g . Hence,

if the relative number of skilled workers with respect to unskilled, H=L, is
relatively high, the denominator of this expression is positive and we can have
that the symmetric equilibrium is stable when F � f2�

2 + f1� + f0 > 0, or
unstable when the opposite sign holds. Viceversa, when H=L is relatively low.
Moreover, we know that if � = 0, F = a0 = 16(��1)(2���������+��2+

�2�� �2 + �� �2 +2��� �). Thus, a0 is the relevant term in determining the
sign of VHr

(H=2; �; �) when � = 0 and identi�es the same symmetry breaking
point, that is �FOb = (��1��)(���)

(�+�)(�+��1) , as in Forslid and Ottaviano (2003).
The black curve in Figure 1 represents �F = �a0 as a function of �, and

shows that, when � = 0, the symmetric equilibrium is stable only if �F < 0,
that is only if � < �FOb .10 Let us consider the case in which H=L is relatively
high. In this case, when � becomes positive, we get the other curves that
represent �F that show that the symmetric equilibrium is stable either in the
case of low or of high values of �. In other words, we can state the following
Proposition:

Proposition 1 When the relative number of skilled workers with respect to un-
skilled, H=L, is su¢ ciently high, simulations show that with positive values of
� the symmetric equilibrium is stable either when the openness to trade is low
or when it is high.

Thus, we �nd that when trade costs are small (e.g. high � in Figure 1)
relative concerns stabilize the symmetric equilibrium. This is due to the fact
that in this case conspicuous good e¤ects are "less localized" than in the case
of high trade costs. Speci�cally, the introduction of conspicuous good e¤ects,
which increase the demand for di¤erentiated goods, acts in a stronger way in the
larger market when trade costs are high and it tends in this case to destabilize
the symmetric equilibrium. On the contrary, when trade costs are low the
conspicuous good e¤ects are less localized (i.e. an increase in the demand for
di¤erentiated goods due to relative concerns spills over to the other region,
because imports from this region become cheaper) and, therefore, can act as

9See Appendix III for an alternative speci�cation of expression (31).
10The values of the other parameters for which curves in Figure 1 are drawn (equal to those

used to derive Figures 7, 8 and 9) are given by: L = 1, H = 10, � = 0:11 and � = 2.
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a dispersion force. What explains the di¤erent behavior of the curves F when
� = 1 is that when markets are completely integrated any increase in the number
of workers (�rms) in a region would increase the demand for the di¤erentiated
goods not only locally but also in the other region more in the case in which
� > 0 than in the case of � = 0, thus allowing the symmetric equilibrium to
become stable in the former case.

Insert Figure 1 at the end of the manuscript about here

Finally, the wage of skilled workers in (29) evaluated in the case in which
they are evenly distributed in the two regions is given by the following expression

wH=2 = �
L

H
��s+1

���+���s(��1)

where �s � (H=2 + L� 1) is the number of neighbours in each region at the
symmetric equilibrium.11 It can be readily shown that the wage (wHr

) increases
in the symmetric equilibrium with �.

4.4 Full agglomeration

Let us now turn to the case of full agglomeration in region r, and recall that it
is always stable when it is an equilibrium. The value of V (Hr; �; �) when all
skilled workers are located in region r can be written as follows:

V (H;�; �) = ln
�
�
h
�(H+L�1)+1
�(L�1)+1

i�
1+�(L��)

1+�(L+H��)�
1+ �

1�� b3�
3+b2�

2+b1��2
d2�2+d1�+d0

�
(32)

where the coe¢ cients b3, b2 and b1 do not depend on � and are functions of �,
�, �, L and H, and where12

d2 = �(�L+ 1)[� (H + L� 1) + 1][�� (L� 1) (� + 1) + � + �] < 0;
d1 = H(� (L� 1) + 1)��g0 > 0;
d0 = �(�L+ 1)(�L� �+ 1)g0 < 0;

with g0 = �� (H + L� 1) (� � 1) + � � � > 0

We know that in (32): expression �
h
�(H+L�1)+1
�(L�1)+1

i�
is always larger than 1;

expression 1+�(L��)
1+�(L+H��) is always positive and smaller than 1; expression �

1+ �
1��

is increasing in � 2 [0; 1] from 0 (if � = 0) to 1 (if � = 1) when we assume the no
black hole condition corresponding to the case of � = 0 holds, that is � < ��1;13
expression b3�

3+b2�
2+b1��2

d2�2+d1�+d0
is always positive because of the positivity of W�Hr

and W�Hv required to have positive demand for the agricultural good.
14 By

11Speci�cally, we observe that A (Hr = Hv = H=2)=B (Hr = Hv = H=2)= ��s+1
���s+1

.
12See Appendix III for an alternative speci�cation of expression (32).
13This condition rules out the case in which the symmetric equilibrium is never stable.
14See comment after expression (7).
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comparing (32) with (21) and making use of (16) and (17), we know that at full
agglomeration in region r �

pXv

pXr

��
= �

�
1�� ;h

1+�(Hr+Lr�1)
1+�(H�Hr+Lv�1)

i�
=

h
1+�(H+L�1)
1+�(L�1)

i�
and, therefore, we must have that

W�Hr

W�Hv

= �� 1+�(L��)
1+�(L+H��)

b3�
3+b2�

2+b1��2
d2�2+d1�+d0

(33)

Given the sign of the parameters d2, d1 and d0 given above, expression d2�
2 +

d1� + d0 in the denominator of (33) is a downward opening parabola with
negative value d0 when � = 0. Moreover, for relatively small values of �, its
maximum value at � = � d1

2d2
> 0 is negative. Hence, we rewrite b3�

3+b2�
2+b1��2

d2�2+d1�+d0

in (32) as follows

V (H;�; �) = ln

8<:�

�
�(H+L�1)+1
�(L�1)+1

��� 1+�(L��)
1+�(L+H��)

�
(�b3�3�b2�2�b1�+2)�

1+
�

1��

�d2�2�d1��d0

9=;
where�d2�2�d1��d0, in the denominator of the argument of the logarithm, is a
positive upward opening parabola in � 2 [0; 1]. Given that, when � is relatively
small, the parabola is always positive (and it can be represented by one of the
parabola in the following Figure 2), we know that, in order to have W�Hr

W�Hv
> 0,

expression �b3�3 � b2�2 � b1�+ 2 must be positive. Then we observe that the
numerator of the argument of the logarithm can be represented by an increasing
function in � which takes value 0 when � = 0 (and is represented by the dotted
curve in Figure 2). Hence, by using this graphic to compare the numerator and
the denominator in the logarithm, we get that (excluding the case represented
by the higher parabola which says that full agglomeration is never stable) for
small values of � we can have either the case in which full agglomeration is
stable for intermediate values of � (when the second higher parabola is smaller
than the dotted curve) or full agglomeration is stable for high level of economic
integration (compare the lowest parabola with the dotted curve).15 In general,
we can say that, for small values of �, agglomeration is never stable for low
levels of economic integration and state what follows

15Let us consider y = �d2�2 � d1� � d0. If we substitute � = � d1
2d2

, which identi�es the

minimum value of the parabola, into y we get that y = 1
4

d21
d2
�d0 which is positive if d0 < 1

4

d21
d2
.

Making use of the de�nition of d0, d1 and d2, we get that this is true if:

�(�L+ 1)(�L� �+ 1)g0 < 1
4

(H(�(L�1)+1)��g0)2
�(�L+1)[�(H+L�1)+1][��(L�1)(�+1)+�+�] ;

1 > 1
4
H2�2�2(�(L�1)+1)(��(H+L�1)(��1)+���)
(�L+1)2[�(H+L�1)+1][��(L�1)(�+1)+�+�] .

Which is true for relatively small values of �.

18



Proposition 2 For low positive values of �, agglomeration is stable either in
the case of intermediate or of high levels of openness to trade.

10.750.50.250

40

30
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0
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Figure 2

Let us observe that when � = 0, expression (32) becomes

V (H;�) = ln

�
2��

1+
�

1��

�(1+�2)��(1��2)

�
(34)

which identi�es the same sustain point �s as in Forslid and Ottaviano (2003).
16

Finally, evaluating the wage of skilled workers in (29) when they are all in
region r we get that

wHr
= 2�

L

H

1+�(H2 +L�1)(�+1)+�
2�(L�1)�Ar

[��(L�1)+1][���+���Ar (��1)]

where �Ar � (H + L� 1) is the number of neighbours in region r where all
skilled workers are located.17

In the following Section we turn our attention to simulations and show how
the conspicuous good e¤ect can a¤ect the equilibria in the model.

5 Stability and asymmetric equilibria

In this Section we investigate further how conspicuous consumption e¤ects mod-
ify the stability properties of the traditional equilibria of the model and whether
relative concerns are able to generate new equilibria, which would not exist in
their absence. Furthermore, we assess the role of the level of economic integra-
tion in the nature, agglomerative or dispersive, of the conspicuous consumption
e¤ect.
16See expression (25) at page 236 in Forslid and Ottaviano (2003).
17Speci�cally, when Hr = H and Hv = 0 we �nd that A (Hr = H) =

�(H+L�1)+1
��(H+L�1)+1 and

B (Hr = H) =
�(L�1)+1
��(L�1)+1 .
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Speci�cally, simulations of V (Hr; �; �) in (23) allow us to evaluate how the
equilibria and the nature of the same are a¤ected by � di¤erent from 0. In
Figure 3, we plot V (Hr; �; �) and this �gure shows that by assuming � = 1
(the red curve) we �nd di¤erent equilibria from those obtained in the case in
which � = 0 (the black curve).18 In particular, while with � = 0 we would
have a stable symmetric equilibrium with Hr = Hv, with � = 1 we �nd two
equilibria of full agglomeration. Hence, in this case the conspicuous good e¤ect
acts as an agglomeration force destabilising the symmetric equilibrium that is,
instead, stable when � = 0.

107.552.50
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Figure 3. V (Hr;�;�): the red curve is drawn for �=1 and the black curve for �=0

The opposite results are obtained in Figure 4, where the plots of V (Hr; �; �)
show that the conspicuous consumption e¤ect act as a dispersion force given that
the two fully agglomerated equilibria obtained with � = 0 are destabilized when
� = 0:16 and the new equilibrium is the symmetric one. This is due to changes
in the other parameters which in Figure 4 are: L = 1, H = 10, � = 0:92,
� = 0:04 and � = 1:5.
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Figure 4. V (Hr;�;�): the red curve is drawn for �=0:16 and the black curve for �=0

18The values of the other parameters in Figure 3 are: L = 10, H = 10, � = 0:57, � = 0:3
and � = 3.
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Moreover, simulation in Figure 5 plots V (Hr; �; �) and shows that with �
di¤erent from zero we can also have two equilibria with partial (stable) agglom-
eration either in region r or in region v. Hence, this shows that while with
� = 0 we would have two equilibria with full agglomeration, in our case (with
� = 0:16) we �nd stable partial agglomeration: therefore, the conspicuous good
e¤ect acts in this case as a dispersion force.19 Indeed, we have the possibility
to �nd asymmetric stable equilibria, which is never the case in Forslid and
Ottaviano (2003), that on the contrary displays hysteresis in location, as shown
by their bifurcation diagram in Figure 1 at page 237.

109876543210

H_r

V

H_r

V

Figure 5. V (Hr;�;�): the black curve is drawn for �=0 and the red curve is drawn for �=0:16

Finally, in Figure 6 we plot V (Hr; �; �), with the black curves drawn for
� = 0 and the red curves for � = 0:16, and we show that while for a small
value of the freeness of trade � (� = 0:4) a positive value of � makes unstable
the symmetric equilibrium (acting as an agglomeration force, Figure 6.a), for a
larger value of �, that is a higher level of economic integration (� = 0:88), a
larger value of � makes stable the symmetric equilibrium (acting in this case
as a dispersion force, Figure 6.b).20 This is in accordance to what written in
Section 3.1.
19The values of the other parameters in Figure 5 are: L = 1, H = 10, � = 0:88, � = 0:04

and � = 1:5.
20The values of the other parameters are given by: L = 1, H = 10, � = 0:04 and � = 1:5.
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Figure 6.a. Simulations of V (Hr;�;�) with �=0:4
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Figure 6.b. Simulations of V (Hr;�) with �=0:88

Finally, Figure 7 shows the bifurcation diagrams that allow us to compare
the spatial distribution of workers and �rms in equilibrium obtained when � > 0
for given value of the freeness of trade � 2 [0; 1] with the equilibria obtained in
the traditional model by Forslid and Ottaviano (2003) when � = 0. The bold
continuous lines represent stable equilibria, while the bold discontinuous lines
represent unstable asymmetric equilibria. More precisely, we start from � = 0
and increase its value by 0.02 units up to the value of � = 0:16 �nding the
four cases that are represented in Figure 7.21 Speci�cally: the �rst diagram is
drawn for � = 0 and replicates the bifurcation diagram in Forslid and Ottaviano
(2003, p. 237); the second diagram is obtained with � = 0:02; the third graphic
shows how the bifurcation diagram appears for � = 0:04 and � = 0:06; �nally,
the fourth graphic presents the shape of the bifurcation diagram for 0:08 �
� � 0:016. This example shows that the conspicuous good e¤ects can act as an
agglomeration force which destabilizes the symmetric equilibrium when the level

21The values of the other parameters for which the graphics are drawn are given by: L = 1,
H = 10, � = 0:11 and � = 2.
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of integration is low, while, on the contrary, it can act as a dispersion force which
stabilizes the symmetric equilibrium when the level of economic integration is
high. Again this is in accordance with our �ndings in Section 3.1.
Simple intuition would suggest that the relative concerns generate a disper-

sion force. This intuition �nds a formal con�rmation in the static model of
Ghiglino and Goyal (2010). Surprisingly, in the present model when trade is
moderately costly, relative concerns tends to destabilise the symmetric equilib-
rium and generate a stable fully or partially agglomerated economy. On the
other hand, when the cost of trade becomes very small (e.g. high � in Fig-
ures 1 and 7), relative concerns destabilizes the full agglomeration equilibrium.
Therefore, the initial intuition only holds when the costs of trade are very small.
What generates these results is the �degree of localization� of the e¤ects

produced by relative concerns. When trade costs are high, the two markets
are strongly segmented and, therefore, in this case the introduction of conspic-
uous good e¤ects (which increases the demand for di¤erentiated goods) act in
a stronger way in the larger market (i.e. the strength of the conspicuous good
e¤ects is directly related to the size of the local market) therefore producing
more agglomeration (i.e. the impact is stronger on the wages of skilled work-
ers and on the utility level in the larger market). However, when trade costs
decrease, market segmentation decreases and the conspicuous good e¤ects are
less localized (i.e. an increase in the demand for di¤erentiated goods due to rel-
ative concerns spills over to the other region, because imports from this region
become cheaper) and, therefore, acts as a dispersion force.
Moreover, the example given in Figure 7 shows that stable asymmetric equi-

libria can arise when � > 0, and that we can have a pitchfork pattern (when
� � 0:04) with a continuous and easily reversible transition from symmetry to
agglomeration. This is not a traditional property either of the seminal core-
periphery model by Krugman (1991) or of the Forslid and Ottaviano (2003)
footloose entrepreneur model, which, instead, exhibits catastrophic agglomera-
tion and locational hysteresis with a tomahawk pattern (see the graphic drawn
with � = 0). This pattern arises in the basic core-periphery and in the footloose
entrepreneur models with two regions where the only stable equilibrium for low
levels of trade freeness is the symmetric equilibrium and, once the level of inte-
gration has increased above a critical level, the so-called �break point�, �b, all
the mobile manufacturing sector catastrophically and fully agglomerates in one
region. In this case, a reduction in the level of economic integration needs not
restore symmetry because the core-periphery pattern is stable up to a �sustain
point�, �s, which lies at a strictly lower level of trade freeness than the break
point.
In our case, when � > 0, we �nd that once full agglomeration becomes

stable after the level of economic integration has risen above the break point,
�b, it does not always remain stable for larger values of �. Indeed, it becomes
unstable after integration has increased above a new critical level that we name
�unsustain point�, �u. Moreover, while the symmetric equilibrium is stable for
smaller values of the freeness of trade �, as in the traditional model, it becomes
stable also for high levels of integration once � is above the new critical level
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de�ned as the �dispersion point�, �d. The four graphics in Figure 7, and the
values computed in our example for �s, �b, �u and �d (reported in Table 1)
show that when � increases all the four critical points progressively decrease
(and, consequently, shift on the left in the bifurcation diagrams) and we move
sequentially along the four di¤erent cases depicted by Figure 7, which have
the following properties: (i) when � = 0, we �nd that �s < �b (with full
agglomeration stable for high levels of integration and the symmetric equilibrium
stable for low levels of integration); (ii) when � = 0:02 we �nd that �s < �b <
�d < �u (with the symmetric equilibrium stable not only for low but also for
high levels of integration; full agglomeration stable for intermediate values of �,
and with no stable partial agglomeration); (iii) when � = 0:04 and � = 0:06 we
�nd that �b < �s < �d < �u (with the symmetric equilibrium stable for low
and high levels of integration; full agglomeration stable for intermediate values
of �, and stable partial agglomeration for � 2 (�b; �s)); (iv) when � � 0:08 we
�nd that �b < �s < �u < �d (with the symmetric equilibrium stable for low
and high levels of integration; full agglomeration stable for intermediate values
of �, and stable partial agglomeration not only for � 2 (�b; �s) but also for
� 2 (�u; �d)). Thus, we can conclude that we discover another cause, that is
the presence of the conspicuous good e¤ect, among those responsible of di¤erent
location patterns than that of the original tomahawk diagram in the seminal
core-periphery model which include: Helpman (1998), Tabuchi (1998), Ludema
and Wooton (1999), Ottaviano et al. (2002), Tabuchi and Thisse (2002), Murata
(2003), P�üger (2004), Nocco (2009), Berliant and Kung (2009) and P�üger and
Suedekum (2010). The following proposition summarizes the results described
in these last paragraphs:

Proposition 3 For su¢ ciently large values of �, stable asymmetric equilibria
can arise and a pitchfork pattern can emerge with a continuous and easily re-
versible transition from symmetry to agglomeration when the openness to trade
increases.

Insert Figure 7 at the end of the manuscript about here

�s �b �d �u
� = 0 0:716 < 0:718 = =
� = 0:02 0:6315 < 0:6317 0:9914 < 0:9916
� = 0:04 0:574 > 0:5733 0:9734 < 0:9739
� = 0:06 0:5326 > 0:5315 0:9518 < 0:9521
� = 0:08 0:5018 > 0:5005 0:9294 > 0:9284
� = 0:1 0:4782 > 0:4767 0:9076 > 0:9037
� = 0:12 0:4600 > 0:4579 0:8872 > 0:8786
� = 0:14 0:4458 > 0:4428 0:8685 > 0:8534
� = 0:16 0:4348 > 0:4303 0:8517 > 0:8283

Table 1: Critical points for di¤erent values of �.
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6 Asymmetric networks

If we depart from the convenient assumption of complete networks in each re-
gion, many special cases can be investigated. In this Section we analyze and
compare the properties of two other networks as summarized in the following
table.

hHr
lHr

hLr lLr
Complete Hr � 1 L Hr L� 1
Star 0 1 Hr=L 0
Segreg. Complete Hr � 1 0 0 L� 1

Table 2: Various types of networks

Figure 8 gives a representation of the three types of network that we consider in
both the case in which skilled workers are fully agglomerated in a region and the
case in which they are symmetrically dispersed in the two regions with orange
and blue points, respectively, representing skilled and unskilled workers.

Insert Figure 8 at the end of the manuscript about here

6.1 The star

Consider �rst the case in which skilled do not see each another, unskilled do
not see each another, each skilled see one unskilled but each unskilled may see
many skilled. In other word we have several segregated stars with an unskilled
in the center.
Then, in the case of the star network, we show in Appendix IV that V (Hr; �; �)

in (23) is given by

V � (Hr; �; �) = ln

(h
(H�Hr)+Hr�
Hr+(H�Hr)�

i �
1��

h
wHr���

L+�Hr+Hr�wHr
(1��)

L+�(L+Hr)+Hr��2(2��)

i
h
wHv���

L+�(H�Hr)+(H�Hr)�wHv (1��)
L+�(L+H�Hr)+(H�Hr)��2(2��)

i
)
(35)

where the two regional wages for skilled workers, wHr
and wHv

, are given by
the expressions in (67) and (68), and we can see that V � (Hr; �; �) is a function
that explicitly and implicitly through the wages depends on Hr and on �.

6.1.1 Full agglomeration in the case of the star

If we evaluate V � (Hr; �; �) in (35) when all skilled workers are located in region
r we obtain the following expression

V �(H;�; �) = ln

(
H2�(1+�)

n
�[(��1)+ L

H (�+1)]�
2+ L

H [2
L
H+(3��)]�+2(

L
H )

2
o
�
1� �

��1

z2�2+z1�+z0

)

where the coe¢ cients z0, z1 and z2 are functions of �, �, L, H and �, and the
parabola in the denominator is upward opening given that z2 > 0.
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Then, since for su¢ ciently low values of � and/or large value of L=H the
numerator is positive, we can apply the analysis conducted on Figure 2 for the
complete network also in this case (provided that the denominator is positive
to ensure that both W�Hr

and W�Hv
are positive).22 Hence, we can state the

following Proposition:

Proposition 4 For low positive values of �, or relatively large values of L
H ,

agglomeration is stable either in the case of intermediate or of high levels of
openness to trade.

6.1.2 Symmetric equilibrium in the case of the star

The derivative of V � (Hr; �; �) in (35) with respect to Hr evaluated at the
symmetric equilibrium in the case of the star network is given by the following
expression

V �Hr
(H=2; �; �) =

4(n�2�
2+n�1�+n

�
0)

H(�+1)(��1)(�H+2L)[�H(��1)�2L(�+1)](d�1�+d�0)

where the coe¢ cients n�2, n
�
1, n

�
0, d

�
2 and d

�
0 are all functions of �, �, H, � and

L.
The following Figure 9 compares the value of V �Hr

(H=2; �; �) as a function
of � in the case of � = 0 (black curve), � = 0:02 (red curve), � = 0:04 (blue
curve), � = 0:06 (green curve) and � = 0:08 (yellow curve) when H = 10,
� = 2, � = 0:11 and L = 1. These simulations show that, for small values of
�, the introduction of the conspicuous e¤ects in the star network stabilize the
symmetric equilibrium for high values of economic integration, �, while they
destabilize it in the case of low values of �.

Insert Figure 9 at the end of the manuscript about here

6.2 The segregated network

Let us consider now the case in which skilled do not see each another, unskilled
do not see each another, skilled are a¤ected by all skilled and the same for
unskilled. In the case of the segregated network we show in Appendix IV that
we can write V (Hr; �; �) in (23) as follows

V (Hr; �; �) = ln

(�
(H �Hr) +Hr�
Hr + (H �Hr)�

� �
1�� h

1+�(Hr�1)
1+�(H�Hr�1)

i� wHr
��(Hr�1)+1

wHv
��(H�Hr�1)+1

)
(36)

where the two regional wages for skilled workers wHr and wHv can be substituted
from (72) and (73).

22More precisely, Figure 2 can be applied in the case in which z0 > 0, with the numerator
represented by the dotted curve and the denominator by one of the parabola.
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6.2.1 Symmetric equilibrium in the segregated network

Then, we �nd that the derivative of V (Hr; �; �) in (36) with respect to Hr
evaluated at the symmetric equilibrium is given by the following expression

V sHr
(H=2; �; �) =

4(k2�2+k1�+k0)
H(�+1)(��1)[�(H�2)+2](h1�+h0)

where the coe¢ cients k0, k1, k2, h1 = 2 (� + �) + �� (H � 2) (� + 1) and h0 =
2 (� � �) + �� (H � 2) (� � 1) are functions of �, �, H and � and they do not
depend on L. Thus, we �nd that V sHr

(H=2; �; �) does not depend on L. If we
consider H > 2, the denominator of V sHr

(H=2; �; �) is positive and the sign of
V sHr

(H=2; �; �) depends on that of the parabola G � k2�2 + k1�+ k0, with the
symmetric equilibrium stable when the G is negative.
The following Figure 10 compares the value of G as a function of � in the case

of � = 0 (black curve), � = 0:02 (red curve), � = 0:04 (blue curve), � = 0:06
(green curve) and � = 0:08 (yellow curve) when H = 10, � = 2 and � = 0:11.
These simulations show that, for small values of �, the introduction of the
conspicuous e¤ects in the segregated network tends to stabilize the symmetric
equilibrium for a larger range of values of � and that the symmetric equilibrium
becomes stable also in the case of high values of economic integration, �, while
in the case of � = 0 the symmetric equilibrium was stable only for low values
of �. Moreover, if � is su¢ ciently large, the symmetric equilibrium is stable for
all values of �. In other words, we can state the following Proposition:

Proposition 5 When H > 2, simulations show that positive values of � tend
to stabilize the symmetric equilibrium for a larger range of �. In this case, the
symmetric equilibrium is stable not only when the openness to trade is low (as in
the case of � = 0) but also when it is high. Moreover, when � is su¢ ciently large,
the symmetric equilibrium becomes stable for all level of economic integration.

Insert Figure 10 at the end of the manuscript about here

6.2.2 Full agglomeration in the segregated network

In Appendix IV we show that V (Hr; �; �) in (21) in the case of the segregated
network when all skilled workers are located in region r (i.e. Hr = H and
Hv = 0) can be written as follows

V s(H;�; �) = ln

8>><>>:�
�

1�� (1+�(H�1))
�

��(H�1)+1

2
�
��

�H��+1
��H���+1

�
�

�
1
�

�
�2 + 1

�
+ 1+�(H�1)

1+��(H�1)
2�

�
��

�H��+1
��H���+1

�
9>>=>>;

Let us notice that, as it happens for the symmetric equilibrium, the value of
V s(H;�; �) computed in the case of full agglomeration does not depend on
L.23 When � ! 0 (that is in autarky), we �nd that V s (H; 0; �) ! �1 and
23Let us notice that when � = 0 we fall back in the following case:

V s (H;�; 0) = ln

�
2� �

1+
�

1��
���+��2+��2

�
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full agglomeration in r is never sustainable. Moreover, in the case of com-
plete integration of the two regions with � = 1, we �nd that V s (H;�; �) =
ln [(H�1)�+1]

�

(H�1)��+1 , which is equal to 0 when no conspicuous e¤ect is present (that is

when � = 0), while it is always negative when � > 0 because
@
�
[(H�1)�+1]�
(H�1)��+1

�
@� =

���(H�1)2(1��)
H���+1

(H���+1)�
(H�����+1)2 < 0. Hence, in the case of two regions perfectly

integrated full agglomeration in r is never sustainable when conspicuous e¤ects
are those described by the segregated network. In other words, we can state the
following proposition:

Proposition 6 In the case of the segregated network, agglomeration can be
sustainable only for intermediate values of �.

6.2.3 The role of the network for di¤erent levels of economic inte-
gration

In summary, in this Section we have shown that also in the case of asymmetric
network the interplay of agglomeration and dispersion forces is a¤ected by the
conspicuous e¤ect and that the resulting force is very sensitive to the topology
of the network of �conspicuous� links in each region and the level of economic
integration. We have found that while H and L are not relevant in determining
the stability properties of equilibria in Forslid and Ottaviano (2003), they be-
come both relevant in the case of the star and of the complete network, while
only H is relevant for the stability properties of equilibria in the case of the
segregated network. Moreover, from our simulations, and especially from those
in Figures 1, 9, and 10, we can deduce that the complete network and the star
exhibit similar patterns for the e¤ects produced by conspicuous consumptions
(with di¤erent strength), which di¤er from those produced in the case of the
segregated network. Speci�cally, we can observe that:

I. the conspicuous e¤ect in the segregated network tends to stabilize the
symmetric equilibrium more than in the two other networks (notice that
when � increases the symmetric equilibrium for the star and the complete
network tends to become unstable for larger ranges of �, while for the
segregated network the symmetric equilibrium tends to become stable for
larger ranges of �).

II. Even if in all cases the symmetric equilibrium becomes stable for high
levels of economic integration (�) when � is positive (while it is not stable
when � = 0), the strength of this e¤ect is di¤erent in the three networks.
We can say that we observe the strongest e¤ect in the case of the segre-
gated network and the mildest e¤ect in the case of the star.

III. Moreover, we observe that, when � is relatively low, for the complete net-
work and the star the conspicuous consumption e¤ect tends to destabilize

which identi�es the same sustain point �s as in Forslid and Ottaviano (2003).
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the symmetric equilibrium. On the contrary, for the segregated network
the overall e¤ect of conspicuous consumption is to tend to stabilize the
symmetric equilibrium for smaller values of �.

These results derive from the fact that the introduction of relative concerns
in the core-periphery model produces both direct and indirect e¤ects on individ-
ual welfare. On the one hand, the direct e¤ect materializes because the increase
in the number of skilled neighbors in a region, or the increase in their manufac-
turing consumption, induces a welfare loss on both skilled and unskilled workers
resulting in a centrifugal force on the skilled.24 On the other hand, the indirect
e¤ect of relative concerns is due to the fact that the subsequent increases in de-
mand tend to strengthen the "market size" e¤ect in the Krugman model, since
increases in local expenditures rise the demand per �rm and, in turn, the real
wage producing a centripetal force. Which of the two direct and indirect e¤ects
prevail when skilled workers move toward a region depends both on the network
structure and on the level of economic integration between the two regions.25

Indeed, with high economic integration (that is, with low transportation
costs), goods can be shipped anywhere, so the increase in local income does
not increase local demand proportionally. As the market-size e¤ect vanishes the
direct conspicuous centrifugal e¤ect dominates and its strength depends on the
type of network, as the direct welfare e¤ect depends on others consumptions and
pattern of connections. Speci�cally, while with the segregated network only the
centrifugal conspicuous e¤ects materialize producing the stronger e¤ect on the
dispersion forces, with the star the unskilled rise their conspicuous consump-
tion as a response to a denser region generating a fall in the direct centripetal
force on skilled, therefore acting as a weak centrifugal force. In the case of the
complete network, relative concerns produce a centrifugal force whose strength
is intermediate because the centrifugal force generated by skilled seeing skilled
is o¤set by the centripetal force deriving from skilled seeing unskilled.
Let us now turn our attention to the role of the network structure when

transportation costs are medium/high. In this case, the rise in local demand
produced by conspicuous e¤ects imply a rise in local production, increasing the
demand for skilled labor because the indirect market-size e¤ect strengthen cen-
tripetal forces. Moreover, the overall e¤ect of relative concerns depends on the
topology of the network of �conspicuous�links in each region. Particularly, the
overall e¤ect results in a centrifugal force in the case of the segregated network
as the centrifugal force generated by relative concerns dominates the centripetal
24Moreover, an increase in the number of unskilled neighbors induces a welfare gain for the

skilled but not for the unskilled.
25We show that both the structure of the network and the level of trade costs are relevant

in determining the choices of locations of agents and �rms. Helsley and Zenou (2011), instead,
show that it is the position of agents in the network that determines their geographical loca-
tions in a model with no production and with an exogenous center of interactions to which
agents have to travel, sustaining a transport cost, to interact with others. Moreover, Helsley
and Zenou (2011) show that there is a tendency for individuals that are more central in the
social network to locate closer to the interaction center (leading to a form of endogenous ge-
ographic separation based on social distance) and that a decrease in marginal transport cost
leads to more spatial concentration of agents in the center.
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force created by the rise in demand. It results in a moderate centripetal force in
the case of the complete network as increases in demand generate market-size
e¤ect (leading to higher wages) that are reduced by medium negative overall
individual welfare e¤ects. Finally, it results in a moderate centripetal e¤ect in
the case of the star as the small increase in demand (leading to higher wages)
is not reduced by any direct centrifugal conspicuous consumption.

7 A di¤erent speci�cation for the conspicuous
good e¤ect

In the speci�cation used for expression � (Xir; X�ir) in previous Sections, every
neighbour entered additively the utility function (19) of each individual. This
should imply that when the number of neighbours increases, the larger is the
impact of the conspicuous good e¤ect. However, given that a more popular
speci�cation seems to suggest that the agent cares about the average of his/her
neighbours, in this Section we check how our previous results are a¤ected when
we modify the expression of � (Xir; X�ir) in order to take into account this
observation. Thus, we substitute (2) with the following expression

� (Xir; X�ir) = Xir + �
0

24Xir � 1

�(i)

X
j2�(i)

(Xjr)

35 (37)

where we use �0 instead of � to distinguish the particular case in which the
agent cares about the average of his/her neighbours�consumption that, making
use of �(i) = Hr + Lr � 1 � 1, can be rewritten as follows

� (Xir; X�ir) = (1 + �
0)Xir �

�0

�r

X
j2�(i)

(Xjr)

Speci�cally, making use of this new speci�cation, we �nd that solving con-
sumer�s problem given the budget constraint (4) with the same de�nition of
the composite good (3), the expression for the individual demand in region r
for variety s produced in k (5) does not change, while consumer demand for
agriculture in region r becomes

Air = (1� �)

0@wir � �0

(�0 + 1)�r
pXr

X
j2�(i)

(Xjr)

1A ; (38)

and the individual demand of manufactures in region r is now given by

Xir =
�

pXr

0@wir + (1� �)
�

pXr

�0

(1 + �0) �r

X
j2�(i)

(Xjr)

1A (39)
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Again, we have to impose the condition that the demand for agriculture Air for
both skilled and unskilled workers�has to be positive. This requires that the
second factor in expression (38), that is wir � �0

(�0+1)�r
pXr

P
j2�(i) (Xjr) must

be positive for both skilled and unskilled workers. The price index is still given
by (6).
The system of two equations and two unknowns (84) obtained from (38)

and (39) in Appendix V can be solved to �nd the individual demand of the
di¤erentiated good by a skilled consumer in region r

XiHr =
�
pXr

�0+1
��0+1

�0Lr�wHr���
0Lr+HrwHr+LrwHr���

0wHr+�
0HrwHr+��

0LrwHr
(Hr+Lr)(�0+1)�1���0

(40)
and that by an unskilled consumer in the same region

XiLr =
�

pXr

�0+1
��0+1

�0Lr�1���0+Lr+Hr+��
0Hr+�

0HrwHr���
0HrwHr

(Hr+Lr)(�0+1)�1���0 (41)

Expressions from (9) to (18) apply also in this speci�c case. However, to
compute Xrr(s) and Xrv(s) we need to substitute (40) and (41) - instead of
(24) and (25) - into (10), and we �nd that

Xrr(s) = �
(��1)(Lr+HrwHr )

��(nr+nv�)
�0+1
��0+1 (42)

and
Xrv(s) = �

(��1)���(Lv+HvwHv )
��(nv+nr�)

�0+1
��0+1 (43)

Substituting Xrr(s) and Xrv(s) from (42) and (43) into (18) and making use
of (11), the wage paid to skilled workers in region r must satisfy the following
equation

wHr
=

1
(Hr+(H�Hr)�) (Lr+HrwHr )+

�
((H�Hr)+Hr�) (Lv+HvwHv )

� � �0+1
��0+1

An analogous expression holds for wHv
. Hence, also in this case we get a system

of two linear equations in wHr
and wHv

that can be solved to obtain the two
regional wages for skilled workers as an explicit function of a given distribution
of workers, Hr and Hv, between the two regions. The wage paid in region r to
skilled workers is

wHr = L�
�0+1

���+�0�(��1)
Hv[�(�2+1)(��0+1)+�(��1)(�+1)(�0+1)]+2Hr��(��0+1)

HvHr[�(�2+1)(��0+1)+�(��1)(�+1)(�0+1)]+��(H2
r+H

2
v)(��

0+1)

Let us observe that also in this case when the conspicuous e¤ect is absent,
that is when �0 = 0, we fall back to the Forslid and Ottaviano (2003) model.
Substituting (38) and (39) into (1) with (37), we get in this case the following

indirect utility function

U(wir;Hr; pXr
; X�ir) =

�(1+�0)
�

264wir� �0
(�0+1)�r

pXr

X
j2�(i)

(Xjr)

375
(pXr )

� (44)
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Let us de�ne, in expression (44), the wage net of the conspicuous e¤ect of
individual i in region r in this case as follows

W�0ir � wir � �0

(�0+1)�r
pXr

X
j2�(i)

(Xjr) > 0 (45)

Hence, taking into account that Hv = H�Hr, (44) and (45), whereW�0Hr
is

W�0ir evaluated for skilled workers in region r, we analyze the location decision
of skilled workers studying the logarithm of the ratio of the current indirect
utility levels, that is

V (Hr; �; �
0) � ln

264 �(1+�0)
�
W�0Hr

p�Xr
�(1+�0)�W�0Hv

p�Xv

375 (46)

where we have to substitute the price indexes pXr
and pXv

from (16) and (17).
Making use of (40) and (41), we can substitute the total amount of consump-

tions by the neighbours of skilled workers
X
j2�(i)

Xjr = [XiHr (Hr � 1) +XiLrLr]

in the de�nition of W�0Hr
and, thus, rewrite the wage of skilled workers net of

the conspicuous e¤ect in this case as follows

W�0Hr = wHr � � �0

��0+1

(Lr+HrwHr )(�
0+1)�wHr (��

0+1)
(Hr+Lr)(�0+1)�(��0+1)

Finally, we can get an analogous expression to the previous one for the
wage of unskilled workers net of the conspicuous e¤ect. Speci�cally, we can
substitute the total amount of consumptions by the neighbours of unskilled
workers

X
j2�(i)

Xjr = [XiHrHr +XiLr (Lr � 1)] in the de�nition of W�0Lr from

(45) and obtain that26

W�0Lr � 1� � �0

��0+1

(Lr+HrwHr )(�
0+1)�(��0+1)

(Hr+Lr)(�0+1)�(��0+1) (47)

The discussion on this expression is conducted in Appendix VI.
Also in this case we can evaluate how our new e¤ect modi�es the equilibria

in Forslid and Ottaviano by means of simulations of V (Hr; �; �0) in (46) when
�0 di¤ers from 0. Again, from now onward we simplify our analysis by assuming
that Lr = Lv = L.
We �nd that also in this case the properties of the equilibria in the model

when � is di¤erent from zero are altered and that we can have equilibria of
partial stable agglomeration. Figure 11, for instance, plots the simulations of
V (Hr; �; �

0) with L = 1, H = 4, � = 0:9, � = 0:9 and � = 1:3. Speci�cally, the
red curve is drawn for �0 = 0:5 and the black curve for �0 = 0. In the next two
26This expression is relevant to check the positivity of agricultural demand by unskilled

workers.
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Subsection we focus our attention on the properties of the symmetric and fully
agglomerated equilibria.

43210
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Figure 11. V (Hr;�;�0): black curve drawn for �0=0 and red curve drawn for �0=0:5

7.1 The symmetric equilibrium

It can be readily shown that the symmetric equilibrium, with all variables as-
suming the same value in both regions, is one of the interior equilibria for the
model. We recall that the symmetric equilibrium, as an interior equilibrium,
is not always stable and in order to be stable it requires that the derivative of
V (Hr; �; �

0) with respect to Hr evaluated at the symmetric equilibrium, that
is VHr

(H=2; �; �0), must be negative. We show that

VHr (H=2; �; �
0) = g2�

2+g1�+g0
H(�+1)(��1)f�0[H(��1)�2L]�(H+2(L�1))g � (48)

1
f[���+�(�+�)]+�0�[��1+�(�+1)]gf�0[H+2(L��)]+[H+2(L�1)]g

where the parameters g0, g1 and g2 are functions of �, �, L, H and �0.27

Let us observe that of the three terms in curly brackets in the denominator
only the �rst one can be either negative or positive, while the last two are
positive. Thus, the sign of VHr (H=2; �; �

0) depends on that of the expression
g2�

2+g1�+g0
f�0[H(��1)�2L]�(H+2(L�1))g . Hence, if �

0 > 1=(� � 1) and the relative number
of skilled workers with respect to unskilled, H=L, is relatively high (that is if
H
L >

2(1� 1
L )+2�

0

[�0(��1)�1] ), the denominator of this expression is positive and we can

have that the symmetric equilibrium is stable when g2�
2 + g1� + g0 < 0, or

unstable when the opposite sign holds. Viceversa, when H=L is relatively low.
The analysis is then similar to that conducted in Section 3.1 for the additive
speci�cation.

27 In Appendix V, we show an alternative way to rewrite expression (48).
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7.2 Full agglomeration

Let us now turn to the case of full agglomeration in region r, and recall that it
is always stable when it is an equilibrium. The value of V (Hr; �; �0) when all
skilled workers are located in region r can be written as follows:

V (H;�; �0) = ln

�
�

(�0+1)L�(1+�0�)
(�0+1)(L+H)�(1+�0�)�

1� �
��1

l2(�0)
2
+l1�

0�2(H+L�1)
t2�2+t1�+t0

�
(49)

where the coe¢ cients l2 and l1 do not depend on � and are only functions of �,
�, �, L and H, and where28

t2 = �[L (�0 + 1)� 1][�0� (� + 1) + � + �] < 0;
t1 = H�0�[�0� (� � 1) + � � �] > 0;
t0 = �[L (�0 + 1)� 1][�0� (� � 1) + � � �] < 0

Given the sign of the parameters t2, t1 and t0 speci�ed above, expression t2�
2+

t1� + t0 in the denominator is a downward opening parabola with negative
value d0 when � = 0. Moreover, the expression is always negative given that its
maximum value at � = � t1

2t2
= H�0�

2[L(�0+1)�1] > 0 is always negative.29 Hence,

we rewrite
l2(�0)

2
+l1�

0�2(H+L�1)
t2�2+t1�+t0

in (49) as follows

V (H;�; �0) = ln

8<:�
(�0+1)L�(1+�0�)

(�0+1)(L+H)�(1+�0�)
h
�l2(�0)

2�l1�0+2(H+L�1)
i
�
1+

�
1��

�t2�2�t1��t0

9=;
(50)

where �t2�2 � t1� � t0, in the denominator of the argument of the logarithm,
is a positive upward opening parabola in � 2 [0; 1]. Given that this parabola is
always positive, we know that, in order to have

W�0Hr
W�0Hv

> 0, expression�l2 (�0)2�
l1�

0 + 2 (H + L� 1) must be positive. Then we observe that the numerator of
the argument of the logarithm can be represented by an increasing function in
� which takes value 0 when � = 0; and it is represented by the dotted curve
in the same �gure 2 used above to analyze the symmetric equilibrium stability
properties in the speci�cation with the additive conspicuous e¤ect. Hence, by
using the same Figure 2 to compare the numerator and the denominator in
the logarithm of (50), we can conclude that (excluding the case represented
by the higher parabola which says that full agglomeration is never stable for
any value of �) we can have either the case in which full agglomeration is
stable for intermediate values of � (when the second higher parabola is smaller
than the dotted curve) or full agglomeration is stable for high level of economic
integration (compare the lowest parabola with the dotted curve). In general,
we can say that full agglomeration is never stable for low levels of economic
integration.

28 In Appendix V, we show an alternative way to rewrite expression (49).
29Speci�cally, its maximum value is ��(�+1)(H��)2+[L(�+1)�1]2[��(��1)+���]

L(�+1)�1 < 0.
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Let us observe that when �0 = 0, we have that expression (50) becomes

V (H;�) = ln

�
2��

1+
�

1��

�(1+�2)��(1��2)

�
which is obviously equal to (34) and which identi�es the same sustain point �s
as in Forslid and Ottaviano (2003). Hence, also in this case we can conclude
that the analysis is similar to that conducted in Section 3.2 for the additive
speci�cation.

8 Conclusions

The primary intuition is that introducing conspicuous consumption should strengthen
the centrifugal force. In the paper we show that the presence of the conspicuous
good e¤ect also tends to strengthen the two centripetal forces at work in the
original model by Forslid and Ottaviano (2003), and, as result may contradict
the intuition. In particular, we �nd that when a worker moves in a region, the
demand for each �rm in this region (determined for a given wage and price in-
dex) increases not only because of the presence of the same worker, as in Forslid
and Ottaviano (2003), but also because all other workers increase their demand
according to the conspicuous good e¤ect. This larger increase in the demand
per �rm strengthens the �market size�e¤ect, produces a larger increase in op-
erating pro�ts of �rms, and �nally translates in higher real wages that attract
more workers. Moreover, given that when workers move in a region the number
of �rms producing in that region increases, and the local price index decreases,
this greater number of migrants may result in a larger reduction of the local
price index. Consequently, because of the larger increase in the local real wage,
the �cost-of-living�e¤ect attracts in the region even more workers than in the
traditional case.
In line with the intuition, consumption relative concerns tend also to rein-

force the traditional �market crowding�e¤ect. Indeed, when a worker moves in
a region also the number of �rms increases in the same region and, as explained
by Forslid and Ottaviano (2003), this tends to depress the local price index
inducing a fall in the local per �rm demand or, given their proportionality, per
worker demand. Hence, because of the conspicuous good e¤ect, this initial re-
duction in the per worker demand is strengthened by the reduction in all other
workers demand that follows that of their neighbors. Lower demand leads to
lower operating pro�ts for �rms and, therefore, lower skilled wages.
Which of these e¤ects prevails depends on the level of economic integration

between the two regions because this determines the degree of localization of the
e¤ects of relative concerns. Speci�cally, the introduction of conspicuous good
e¤ects, which increase the demand for di¤erentiated goods, acts in a stronger
way in the larger market when trade costs are high tending to destabilize the
symmetric equilibrium. On the contrary, when trade costs are low the conspic-
uous good e¤ects are less localized: in this case an increase in the demand for
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di¤erentiated goods due to relative concerns spills over to the other region, be-
cause imports from this region become cheaper and, therefore, tends to reinforce
dispersion forces.
In the analysis in Sections 2-5 and 7 we consider a very simple network

structure. Indeed, the economy is composed of two complete �regional�regular
networks. These are endogenously determined and are equal in the case of the
symmetric equilibrium and di¤erent in partially or fully agglomerated equilibria.
Except for the symmetric equilibrium, the global equilibrium network, composed
by the two regional networks, has a core-periphery structure. Of course, in the
case of the symmetric equilibrium this is a regular network with each agent
having the same number of links (neighbors).
We pursue further our analysis and depart from complete regional networks,

obtaining new interesting results. Indeed, it is plausible that workers in a given
region don�t compare themselves with all other agents in that region but rather
to a subset of them. The details of the network of comparisons may play here an
important role. For example, di¤erent ethnic groups or workers in di¤erent sec-
tors of the economy, may be associated to di¤erent networks of relationships and
therefore react di¤erently in to the interpersonal comparisons, and ultimately
a¤ect city dynamics. Thus, in Section 6, we consider the case of asymmetric
networks and we �nd that: (i) with free trade (full integration) economic activ-
ity is dispersed (as in the case of the complete network); (ii) for intermediate
trade costs, the agglomeration equilibrium is favored by relative concerns in
the case of the star and complete networks, while it is destabilized by relative
concerns in the case of the segregated network; (iii) for high trade costs, the
symmetric equilibrium is always stable. By investigating the economic incen-
tives to migrate of workers with relative concerns, this paper constitutes a �rst
step toward the explanation of the shape of the endogenous network formed in
equilibrium.
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Appendix I

Consumer�s demand for the two goods and indirect utility
In this �rst part of the Appendix we �nd consumer�s demand for the dif-

ferentiated good and the agricultural good in region r and the indirect utility
function U(Air;� (Xir; X�ir)).
Let us solve the upper level step of the consumer�s problem to �nd the

consumer demand for agriculture and di¤erentiated good in region r when the
conspicuous e¤ect enters additively the utility function given that

� (Xir; X�ir) = Xir + �
X
j2�(i)

(Xir �Xjr)

In this case, each individual i in region r

MaxAir;Xir
U(Air;� (Xir; X�ir))

s:t:Air + pXr
Xir = wir

and the Lagrangean function is

L = A1��ir

0@Xir + � X
j2�(i)

(Xir �Xjr)

1A�

+ � (wir �Air � pXr
Xir)
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with the �rst order conditions respectively given by

(1� �)A��ir

0@Xir + � X
j2�(i)

(Xir �Xjr)

1A�

� � = 0; (51)

�A1��ir

0@Xir + � X
j2�(i)

(Xir �Xjr)

1A��1

(1 + ��i)� �pXr = 0 (52)

and
wir �Air � pXrXir = 0 (53)

From (51) and (52) we get that

Air =

(1� �) pXr

0@Xir + � X
j2�(i)

(Xir �Xjr)

1A
� (1 + ��i)

(54)

which can be substituted into (53) to get consumer�s demand for the di¤erenti-
ated good in region r

Xir =
�

pXr

0@wir + 1� �
�

�

1 + ��i
pXr

X
j2�(i)

Xjr

1A (55)

Previous expression can be substituted into (54) to obtain the consumer�s de-
mand for the agricultural good in region r, that is

Air = (1� �)

0@wir � �

1 + ��i
pXr

X
j2�(i)

Xjr

1A (56)

Then, substituting (55) and (56) into U(Air;� (Xir; X�ir)) = A
1��
ir (� (Xir; X�ir))

�

we get the indirect utility function:

U(Air;� (Xir; X�ir)) =
(1� �)1�� �� [1 + ��i]�

(pXr
)
�

0@wir � �

1 + ��i
pXr

X
j2�(i)

Xjr

1A
Individual demand in region r for variety s and the price index

pXr

In this second part of the Appendix we show that the individual demand in
region r for variety s is given by

Xir(s) =
pr(s)

��

p1��Xr

Eir (57)
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and de�ne the price index pXr
by

0@ Z
s2N

(pr(s))
1��

ds

1A 1
1��

.

Making use of the de�nition Xir �

0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1

, the problem

faced by the consumer i in region r becomes

Max U(Air;� (Xir; X�ir)) = A
1��
ir

0@Xir + � X
j2�(i)

(Xir �Xjr)

1A�

=

= A1��ir

8><>:
0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1

+ �
X
j2�(i)

264
0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1

�

0@ Z
s2N

Xjr(s)
��1
� ds

1A �
��1
375
9>=>;
�

s.t. Air +
Z
s2N

pr(s)Xir(s)ds = wir.

The lagrangean function is

L = A1��ir

8><>:
0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1

+ �
X
j2�(i)

264
0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1

�

0@ Z
s2N

Xjr(s)
��1
� ds

1A �
��1
375
9>=>;
�

+�

0@wir �Air � Z
s2N

pr(s)Xir(s)ds

1A
The �rst order condition (FOC) with respect to the consumption of variety s,
Xir(s), is:

�A1��
ir

8>><>>: �
��1

0BB@
Z
s2N

Xir(s)
��1
� ds

1CCA
�

��1�1

��1
� Xir(s)

��1
�

�1+� �
��1

X
j2�(i)

2664
0BB@
Z
s2N

Xir(s)
��1
� ds

1CCA
�

��1�1

��1
� Xir(s)

��1
�

�1

3775
9>>=>>;264Xir+�

X
j2�(i)

(Xir�Xjr)

375
1�� =

= �pr(s)

while that written with respect to the consumption of variety v, Xir(v), is:

�A1��
ir

8>><>>: �
��1

0BB@
Z
s2N

Xir(s)
��1
� ds

1CCA
�

��1�1

��1
� Xir(v)

��1
�

�1+� �
��1

X
j2�(i)

2664
0BB@
Z
s2N

Xir(s)
��1
� ds

1CCA
�

��1�1

��1
� Xir(v)

��1
�

�1

3775
9>>=>>;264Xir+�

X
j2�(i)

(Xir�Xjr)

375
1�� =
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= �pr(v)

Taking the ratio of the two previous �rst order conditions, we get:

Xir(s)
� 1
�

Xir(v)�
1
�

=
pr(s)

pr(v)
(58)

Let us substitute � from (54) into the �rst order condition with respect to
variety s, Xir(s), to get

�

Air

0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1�1

Xir(s)
��1
� �1

8<:Xir + � X
j2�(i)

[Xir �Xjr]

9=;
(1 + � (�i)) = (1� �) pr(s) (59)

where
X
j2�(i)

1 = �i is the number of neighbours of agent i.

Moreover, from (54) we know that

Air0@Xir + � X
j2�(i)

(Xir �Xjr)

1A =
(1� �) pXr

� (1 + ��i)
(60)

which can be substituted into (59) to obtain

pXr

0@ Z
s2N

Xir(s)
��1
� ds

1A 1
��1

Xir(s)
��1
� �1 = pr(s) (61)

Then, we can rewrite (61) as follows:

pXr

0@ Z
s2N

Xir(s)
��1
� ds

1A 1
��1

Xir(s)
��1
� = pr(s)Xir(s)

and integrate this expression with respect to variety s, recalling that the in-

dividual expenditure on manufactures in region r is Eir =
Z
s2N

pr(s)Xir(s)ds.

Hence, we get:

pXr

0@ Z
v2N

Xir(v)
��1
� dv

1A 1
��1 Z

s2N

Xir(s)
��1
� ds =

Z
s2N

pr(s)Xir(s)ds;

pXr

0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1

= Eir
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From previous expression we �nd that
Z
s2N

Xir(s)
��1
� ds =

�
Eir
pXr

���1
�

that can

be substituted into (61), to obtain the individual demand in region r for variety
s

Xir(s) =
pr(s)

��

p1��Xr

Eir

Let us notice that from (58) we can derive that

Xir(s) =

�
pr(v)

pr(s)

��
Xir(v)

which can be substituted into the de�nition Xir �

0@ Z
s2N

Xir(s)
��1
� ds

1A �
��1

to

get

Xir(v) =
pr(v)

��0@ Z
s2N

(pr(s))
1��

ds

1A �
��1

Xir

Moreover, we derive the expression for the (minimum) expenditure of attaining

Xir substituting Xir(v) from previous expression into Eir =
Z
v2N

pr(v)Xir(v)dv

to get

Eir =

0@ Z
s2N

(pr(s))
1��

ds

1A 1
1��

Xir

where, de�ned the price index pXr
�

0@ Z
s2N

(pr(s))
1��

ds

1A 1
1��

, we can rewrite

the expenditure on manufactures as follows Eir = pXr
Xir:

Appendix II

In this Appendix we show how to get the individual demand of the di¤erentiated
good by a skilled consumer in region r, XiHr

, and that by an unskilled worker,
XiLr . We assume that XiHr

= XHr
and XiLr = XLr that is the network is

regular in the sense that in a given region all agents of the same type face are
identical also in their position in the network. It is important to remember that
we assume the network inside each region as exogenous, agents choose to which
region to migrate but not the type of network in the regions. Therefore, hHr

,
hLr , lHr

and lLr are exogenously given and not a choice variable for the agents.
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First of all, we rewrite (7) and (8) for each skilled individual i in region r as
follows

AHr = (1� �)
n
wHr �

�pXr [hHrXHr+lHrXLr ]
1+�(hHr+lHr )

o
; (62)

XHr =
�

pXr

n
wHr +

1��
�

�pXr [hHrXHr+lHrXLr ]
1+�(hHr+lHr )

o
;

while for each unskilled individual i in region r they can be rewritten in the
following way

ALr = (1� �)
n
wLr �

�pXr [hLrXHr+lLrXLr ]
1+�(hLr+lLr )

o
; (63)

XLr =
�

pXr

n
wLr +

1��
�

�pXr [hLrXHr+lLrXLr ]
1+�(hLr+lLr )

o
;

Then, considering the second expressions in (62) and in (63), we get a system
of two equations and two unknowns, XHr

and XLr , that with wLr = 1 is given
by (

1+�(hHr+lHr )��(1��)hHr
1+�(hHr+lHr )

XHr
= wHr

�
pXr

+ �(1��)
1+�(hHr+lHr )

lHr
XLr

1+�(hLr+lLr )��(1��)lLr
1+�(hLr+lLr )

XLr =
�
pXr

+ �(1��)
1+�(hLr+lLr )

hLrXHr

(64)

Appendix III

Expression (31) used in Section 3.1 to evaluate the stability of the symmetric
equilibrium can also be rewritten as follows

VHr (H=2; �; �) =

=
4(a0+a1�+a2�2+a3�3+a4�4)

H(�+1)(��1)f�[H(��1)�2L]�2gf2[���+�(�+�)]+��[H+2(L�1)][��1+�(�+1)]g

� 1
f�[H+2(L��)]+2gf�[H+2(L�1)]+2g

where a0 = 16(�� 1)(2���� ��� �� + ��2 + �2�� �2 + � � �2 + 2��� �) �
which is the relevant term in determining the sign of VHr

(H=2; �) when � = 0
and identi�es the same symmetry breaking point, that is �FOb = (��1��)(���)

(�+�)(�+��1) ,
as in Forslid and Ottaviano (2003) �and

a1 = 8 (�� 1) (a11�+ a10)
a2 = a22�

2 + a21�+ a20

a3 = a32�
2 + a31�+ a30

a4 = 2�(
H

2
+ L� 1)

�
a42�

2 + a41�+ a40
�

with parameters a11, a10, a22, a21, a20, a32, a31, a30, a42, a41, a40 that are
functions of �, �, L and H.
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Moreover, expression (31) used in Section 3.2 to evaluate the sustainability
of full agglomeration can also be rewritten as follows

V (H;�; �) = ln

��
�(H+L�1)+1

�
1

��1 [1+�(L�1)]

��
(1+�L���)��
1+�L+�H���

b3�
3+b2�

2+b1��2
c3�3+c2�2+c1�+c0

�
(65)

where the parameters b3, b2, b1, c3, c2 and c1 are functions of �, �, �, L and H;
and c0 = �(1 � �2) � �(1 + �2). More precisely, the parameters b3, b2 and b1
are only functions of �, �, L and H, while c3, c2 and c1 are also function of �.

Appendix IV

Star network

In the case of the star the system in (64) becomes(
(1 + �)XHr � � (1� �)XLr = (1 + �)wHr

�
pXr

� �
pXr

�
1 + �Hr

L

�
= �

�
1 + �Hr

L

�
XLr + � (1� �)XHr

Hr

L

which can be solved to �nd XHr and XLr , whose values are respectively given
by

XHr =
�

pXr

� (1� �) + wHr
(1 + �)

L+ � (L+Hr) +Hr��2 (2� �)
(L+ �Hr)

and

XLr =
�

pXr

(�+ 1)
L+ �Hr +Hr�wHr

(1� �)
L+ � (L+Hr) +Hr��2 (2� �)

Making use of these solutions, we can rewrite expression (10) in the text as
follows

Xkr(s) = �
pkr(s)

��f[�(1��)+wHr (1+�)](L+�Hr)Hr+(�+1)[L+�Hr+Hr�wHr (1��)]Lg
p1��Xr

[L+�(L+Hr)+Hr��2(2��)]
(66)

with the price indices given by (16) and (17), and the prices given by (13) and
(14). Expression (66) is then used to rewrite the wage in (18) as follows

wHr =
�

�
(ar + brwHr + �av + �bvwHv )

where

ar = (L+�Hr)(L+L�+�Hr���Hr)
[Hr+(H�Hr)�][L+�(L+Hr)+Hr��2(2��)] ;

av = [L+�(H�Hr)][L+L�+�(H�Hr)���(H�Hr)]
(H�Hr+Hr�)fL+�[L+(H�Hr)]+(H�Hr)��2(2��)g ;

br = (L+L��L��+�Hr)(�+1)Hr

[Hr+(H�Hr)�][L+�(L+Hr)+Hr��2(2��)] and

bv = (L+L��L��+�(H�Hr))(H�Hr)(�+1)
(H�Hr+Hr�)fL+�[L+(H�Hr)]+(H�Hr)��2(2��)g :
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Writing an analogous expression for wHv , we can solve the system of two equa-
tions in two unknowns wHr and wHv , to �nd that:

wHr
= �2arbv����av���ar��2�2arbv

��br+��bv��2��2brbv+�2�2brbv (67)

and
wHv =

�2brav����ar���av��2�2brav
��br+��bv��2��2brbv+�2�2brbv (68)

Hence, in the speci�c case of the star, W�ir in (20) can be written for skilled
and unskilled workers in region r, respectively, as

W�Hr
= wHr

� �� L+�Hr+Hr�wHr (1��)
L+�(L+Hr)+Hr��2(2��)

and
W�Lr = 1� ��Hr

�(1��)+wHr (1+�)
L+�(L+Hr)+Hr��2(2��)

and these two expressions are used to evaluate V (Hr; �; �) in (23) in the speci�c
case of the star to obtain expression (35).

Segregated network

In the case of the segregated network the system in (64) becomes(
1+�(Hr�1)��(1��)(Hr�1)

1+�(Hr�1) XHr
= wHr

�
pXr

1+�(L�1)��(1��)(L�1)
1+�(L�1) XLr =

�
pXr

(69)

which can be solved for XHr and XLr to �nd respectively that

XHr
= �

wHr

pXr

� (Hr � 1) + 1
�� (Hr � 1) + 1

; (70)

XLr =
�

pXr

� (L� 1) + 1
�� (L� 1) + 1

Making use of these solutions, we can rewrite the total demand in region r for
variety s produced in region k in (10) as follows

Xkr(s) = �
pkr(s)

��

p1��Xr

h
wHr

�(Hr�1)+1
��(Hr�1)+1Hr +

�(L�1)+1
��(L�1)+1L

i
(71)

where the price indices and the prices are respectively given by (16), (17), (13)
and (14). Making use of (71), the wage in (18) can be rewritten as follows

wHr
=
�

�

n
wHrArHr+ALL
Hr+(H�Hr)�

+
�[wHvAv(H�Hr)+ALL]

(H�Hr)+Hr�

o
where Ar � �(Hr�1)+1

��(Hr�1)+1 , Av �
�(H�Hr)��+1
��(H�Hr)���+1 and AL �

�(L�1)+1
��(L�1)+1 . Previous

expression can be considered together with an analogous expression for wHv
to
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get a system of two equations in two unknowns wHr and wHv , that can be solved
to �nd the two skilled regional wages given by

wHr =
L�ALf�[(H�Hr)+2�Hr+�

2(H�Hr)]+(�+1)(��1)�(H�Hr)Avg
Ds

(72)

and
wHv =

L�ALf�[Hr+2�(H�Hr)+�
2Hr]+(�+1)(��1)�HrArg

Ds
(73)

with the denominator of both wages given by Ds � �2[Hr + �(H �Hr)](H �
Hr+�Hr)���HrAr(H �Hr+�Hr)+��Av[�(H �Hr)+Hr](Hr�H)+ (�+
1)(1� �)Hr(H �Hr)ArAv�2.
Then, W�ir in (20) can be written for skilled workers in region r as

W�Hr =
wHr

�� (Hr � 1) + 1

which is positive for �� (Hr � 1) + 1 > 1, while for unskilled it is given by

W�Lr =
1

�� (L� 1) + 1 > 0

which is always positive for L � 1. Hence, we can rewrite (23) as follows

V (Hr; �; �) = ln

(�
(H �Hr) +Hr�
Hr + (H �Hr)�

� �
1�� h

1+�(Hr�1)
1+�(H�Hr�1)

i� wHr
��(Hr�1)+1

wHv
��(H�Hr�1)+1

)
(74)

where the two regional wages for skilled workers wHr and wHv can be substituted
from (72) and (73).30

Full agglomeration in the segregated network

Let us now evaluate V (Hr; �; �) in (21) in the case of the segregated network
when all skilled workers are located in region r (i.e. Hr = H and Hv = 0)
to obtain V s(H;�; �). In this case, XHv

represents the "potential" demand
of skilled workers in region v if they were allowed to be in v. Hence, while
to evaluate the stability of full agglomeration in region r (with Hr = H and
Hv = 0) the values of XHr

and XLr in region r can be computed by making use
of (70), the values of XLv and XHv in region v have to be computed rewriting
the system in (64) with: hHv = 0 (since there are no neighbours for skilled
workers in v); lHv

= 0; hLv = 0 and lLv = L� 1. Hence, in this case the system
in (64) becomes (

XHv
= wHv

�
pXv

1+�(L�1)��(1��)(L�1)
1+�(L�1) XLv =

�
pXv

30Let us notice that we can use all the expressions so far computed in this Appendix only
when Hr 2 [1; H�1] because, only in this range, the number of neighbours for skilled workers
is always non negative. Hence, if we use these expressions to draw the graphic for V as a
function of H we have to restrict our analysis in the range Hr 2 [1; H � 1]).
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and the solutions for XHv and XLv are respectively given by

XHv
= wHv

�

pXv

(75)

XLv =
�

pXv

1 + �(L� 1)
1 + �� (L� 1)

Expression (75) can be used to obtain the total demand in region v for variety
s produced in region k when Hv = 0 and Hr = H, that is

Xkv(s) =
pkv(s)

��

p��Xv

(XHv
Hv +XLvLv) = (76)

= �
pkv(s)

��

p1��Xv

1 + �(L� 1)
1 + �� (L� 1)L

with the price index in v obtained from (17) and given by

pXv
=

��

� � 1

�
1

f

� 1
1��

(H�)
1

1��

Let us recall from (70) that when Hr = H, XHr and XLr are respectively
given by

XHr
= �

wHr

pXr

� (H � 1) + 1
�� (H � 1) + 1 (77)

XLr =
�

pXr

� (L� 1) + 1
�� (L� 1) + 1

with �� (H � 1) + 1 � 0 required for a non negative value of XHr
.

Hence, making use of (77), we obtain that the total demand in region r for
variety s produced in region k in (10) is

Xkr(s) = �
pkr(s)

��

p1��Xr

�
wHr

�H � �+ 1
��H � ��+ 1H +

L�� �+ 1
L��� ��+ 1L

�
(78)

where the price index, obtained from (16) when Hr = H and Hv = 0, is

pXr
=

��

� � 1

�
1

f

� 1
1��

H
1

1��

Making use of (76) and (78), the wage in (18) can be rewritten as follows

wHr =
�

�H

�
wHr

� (H � 1) + 1
�� (H � 1) + 1H + 2

1 + �(L� 1)
1 + �� (L� 1)L

�
and previous expression can be solved to �nd

wHr
= 2

1+�(L�1)
1+��(L�1)

�
� �

�H��+1
��H���+1

L

H
(79)
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Finally, the wage of skilled workers in region v when Hr = H can be obtained
from (18) and is equal to the following expression

wHv
=

�

�H

�
L

�

�
�2 + 1

� 1 + �(L� 1)
1 + �� (L� 1) + �

1 + � (H � 1)
1 + �� (H � 1)wHr

H

�
Then, substituting in previous expression the value for wHr given in (79) we get
that

wHv
=
�L

�H

1 + �(L� 1)
1 + �� (L� 1)

"
1

�

�
�2 + 1

�
+
1 + � (H � 1)
1 + �� (H � 1)

2�
�
� �

�H��+1
��H���+1

#
(80)

Then, W�ir in (20) in the speci�c case of the segregated network with full
agglomeration in region r can be written for skilled workers in r as

W�Hr
=

wHr

�� (H � 1) + 1
and for skilled workers in region v as

W�Hv
� wHv

� �
1+��v

pXv

X
j2�(i)

Xjv = wHv
� �pXr

XHr
� 0 = wHv

Hence, we can now rewrite expression V in (21) when Hr = H as follows

V s (H;�; �) = ln

8>><>>:�
�

1�� (1+�(H�1))
�

��(H�1)+1

2
�
��

�H��+1
��H���+1

�
�

�
1
�

�
�2 + 1

�
+ 1+�(H�1)

1+��(H�1)
2�

�
��

�H��+1
��H���+1

�
9>>=>>;

(81)

Appendix V

In the �rst part of this Appendix we show how to derive the individual demand
of the di¤erentiated good by a skilled consumer in region r, XiHr , and that by
an unskilled worker, XiLr , in the case of the second speci�cation adopted for
the utility function. In this case, we can rewrite (38) and (39) for each skilled
individual i in region r as follows

AiHr = (1� �)
n
wHr � �0

(�0+1)
pXr [XiHr (Hr�1)+XiLrLr]

(Hr+Lr�1)

o
; (82)

XiHr
=

�

pXr

n
wHr

+ �0

(1+�0)
(1��)
�

pXr [XiHr (Hr�1)+XiLrLr]
Hr+Lr�1

o
;

while for each unskilled individual i in region r they can be rewritten in the
following way

AiLr = (1� �)
n
1� �0

(�0+1)
pXr [XiHrHr+XiLr (Lr�1)]

(Hr+Lr�1)

o
; (83)

XiLr =
�

pXr

n
1 + �0

(1+�0)
(1��)
�

pXr [XiHrHr+XiLr (Lr�1)]
Hr+Lr�1

o
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Then, considering the second expressions in (82) and in (83), we get a system
of two equations and two unknowns, XiHr and XiLr , that is8<: pXr

XiHr
= �

h
wHr

+ (1��)
�(1+�0)pXr

�0

Hr+Lr�1 (XiHr
(Hr � 1) +XiLrLr)

i
pXr

XiLr = �
h
1 + (1��)

�(1+�0)pXr

�0

Hr+Lr�1 (XiHr
Hr +XiLr (Lr � 1))

i
(84)

The system of two equations and two unknowns (84) can be solved to �nd the
individual demands of the di¤erentiated good by skilled and unskilled consumers
in region r, which are given by expressions (40) and (41) in Section 5.
Moreover, in this second part of the Appendix we notice that, analogously

to what written in the case of the additive speci�cation, also in the case of
the average speci�cation we can rewrite expression (48) used to evaluate the
stability of the symmetric equilibrium in Section 5.1 as follows

VHr
(H=2; �; �0)

=
s0+s1�

0+s2(�0)
2
+s3(�0)

3

H(�+1)(��1)f�0[H(��1)�2L]�(H+2(L�1))g �
1

f[���+�(�+�)]+�0�[��1+�(�+1)]gf�0[H+2(L��)]+[H+2(L�1)]g

where s0 = 4(��1)(2���������+��2+�2���2��2+���+2��)(H+2L�2)2
�which is the relevant term in determining the sign of VHr

(H=2; �; �0) when
�0 = 0 and identi�es the same symmetry breaking point �s as in Forslid and
Ottaviano (2003) �and

s1 = s12�
2 + s11�+ s10

s2 = s22�
2 + s21�+ s20

s3 = s32�
2 + s31�+ s30

with coe¢ cients s12, s11, s10, s22, s21, s20, s32, s31 and s30 that are functions
of �, �, L and H.
Finally, expression (49) used in Section 5.2 to evaluate the sustainability of

full agglomeration can also be rewritten as follows

V (H;�; �0) = ln

�
�1�

�
��1 (�0L+L��0��1)�

�0H+H+�0L+L��0��1
l2(�0)

2
+l1�

0�2(H+L�1)
m2(�0)

2+m1�0+m0

�
(85)

where the parameters l2 = �[H (� � 1) � 2L], l1 = H� � �H � 2�L + 2� �
2H�2L, m2 and m1 are functions of �, �, �, L and H; and m0 = [�

�
1� �2

�
�

�
�
�2 + 1

�
](L� 1).

Appendix VI

Let us notice that we need the following positivity condition on W�0Lr in (47)
to have positive agricultural demand by unskilled in the average speci�cation.
More precisely, W�0Lr > 0 if

W�0Lr � 1� � �0

��0+1

Er(�0+1)�(��0+1)
(Hr+Lr)(�0+1)�(��0+1) > 0 (86)
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where we have substituted Er = Lr+HrwHr which has a minimum value equal
to Er = Lr � 1 when Hr = 0. We know that the numerator Er (�0 + 1) �
(��0 + 1) and the denominator (Hr + Lr) (�0 + 1)� (��0 + 1) are always posi-
tive. Thus, the inequality in (86) holds when:

� <
1

(�0+1)
(Hr+Lr+�0Hr+�0Lr�1)�

0Er � �0

Moreover, we show that W�0Lr , and therefore the consumption of the agri-
cultural good, decreases with �0. Indeed:

@

�
� �0

��0+1

Er(�0+1)�(��0+1)
(Hr+Lr)(�0+1)�(��0+1)

�
@�0

=
�
n
Er
h
(2�0+1)(Hr+Lr�1)+(�0)

2
(Hr�2�+Lr+�2)

i
�(�0�+1)

2
(Lr+Hr�1)

o
(�0�+1)2(Hr��0�+Lr+�0Hr+�0Lr�1)2

and the sign of the derivative is positive when

(Hr + Lr � 1)
h
Er (2�

0 + 1)� (�0�+ 1)2
i
> �Er (�0)2 [Hr + Lr � � (2� �)]

where the right hand side of the inequality is always negative for � 2 [0; 1].

Hence, previous inequality is true when (�0�+1)
2

(2�0+1) < 1 (which is always true
except when � is relatively large - as shown in the following graphics where we

plot in the 3D space (
�0�+1)

2

(2�0+1) and 1).
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Figure 1: Stability symmetric equilibrium for the complete network  (Notice that this is the plot of – F ) 

(parameters equal to those in Figure 7: μ=0.11, σ=2, H=10, L=1) 



                              

 

 

                                    

Figure 7 
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Figure 8: Networks, agglomeration and dispersion



 

 

Figure 9: Stability symmetric equilibrium for the star network  

(parameters equal to those in Figure 7: μ=0.11, σ=2, H=10, L=1) 



 

 

 

 

 

Figure 10: Stability symmetric equilibrium for the segregated network  

(parameters equal to those in Figure 7: μ=0.11, σ=2, H=10, L=1) 


