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Abstract

The present paper explores the role of the social structure of subur-
ban areas on city dynamics. We focus on relative concerns in the form of
conspicuous consumption and introduce them into a standard economic
geography model a la Krugman. We show that the level of social in-
tegration within the suburban areas of cities and the level of economic
integration across cities are crucial in determining the city sizes.

An interesting case arises with moderate trade costs when relatively
small shares of income are devoted to the consumption of the differenti-
ated good: if classes of workers are segregated (as in homogenous sub-
urban areas), relative concerns tend to generate disperse, medium size,
cities; when workers of different classes socially interact, relative concerns
contribute to foster socially integrated megalopolises. This result shows
that keeping-up-with-the-Joneses motives may generate counterintuitive
results when agents are able to chose their location.
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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 flow of inputs, particularly labour. Clearly, location decisions of agents
depend on the perceived well being, and a recurrent theme here is that, in
addition to own consumption and leisure, well being appears to depend on
the consumption of others with whom agents interact and compare themselves.
The aim of the present paper is to shed some light on the role played by this
type of social interaction on city dynamics and migration decisions, and the
interplay between agglomeration and dispersion forces, eventually responsible
of the spacial imbalances. 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.

In constructing a theory of city dynamics, both the factors determining
migration and the effects of migration on these variables have to be considered.
Migration flows have traditionally been explained by models that focus on the
role of economic differences, such as that of income levels, between countries of
origin and of destination.! As surveyed by Radu (2008), there is now compelling
evidence that migration decisions are influenced “by the actual or intentional
migration choices in one’s peer group (endogenous effects) or by the group’s
specific characteristics (contextual effects)”. In particular, agents evaluate their
income not only in absolute terms but also in comparison with others and this
affects their migration decisions substantially, as shown by Stark and Taylor
(1991) and by a large subsequent literature.? The other side of the coin, is that
migration affects these variables. Firstly, it directly affects the composition of
the peer group and its characteristics. Secondly, the flow of workers affects the
size and composition of the labour force, then affecting the wage and incomes of
the agents. Departing from most of the existing body of research on migration,
we integrate the production and the demand side of the economy and look at the
general equilibrium effects of social comparisons, and are thus able to address
the full role of social interaction on city dynamics. Secondly, our work explores
the role of the finer city organization, particularly the level of segregation among
its citizen.

Main assumptions and their empirical relevance
The main structure of the model follows the "footloose entrepreneur" model
proposed by Forslid and Ottaviano (2003).> Two goods are produced and ex-

1See Borjas (1994) for a discussion on several aspects of the economics of immigration.

2For example, Quinn (2006) shows “relative deprivation” is a significative factor in domestic
migration decisions among Mexicans.

3We choose the model by Forslid and Ottaviano (2003) because of its analytical tractability
and because it turns out to be isomorphic to the core-periphery model by Krugman (1991).



changed, an agricultural good and a modern manufactured good, which is com-
posed by N different varieties. The agricultural good is produced by immobile
unskilled workers. Each of the NV of varieties of the manufactured good is pro-
duced by a monopolistically competitive firm with increasing returns to scale,
employing both unskilled and skilled workers. As in the footloose model, skilled
workers are interregionally mobile and can be thought as self-employed entre-
preneurs. Finally, the transport of goods across cities might be costly. The main
innovation of the paper is the introduction of neighborhood effects affecting the
demand of the modern good. Indeed, the model considers economies in which
cities, or regions, are composed of suburban areas in which agents socially in-
teract via relative concerns that are channelled by consumption of the modern
good.

The assumptions embedded in the supply side of the model described above
are standard in the economic geography literature and have been extensively
discussed.*Regarding the demand side, we adopt the description of the social
structure developed in Ghiglino and Goyal (2010), modified to consider the
case in which one of the goods is composed by a continuum of differentiated
varieties. This framework takes into account the influential empirical literature®
showing that relative concerns are important within "neighbours", where the
neighbourhood generating the reference group, are friends, family, colleagues,
etc...0

More specifically, the model makes three important assumptions regarding
the relative concerns: 1) agents care about the consumption of a manufactured
complex good by the agents in the “neighborhood”, or reference group; 2) this
effect is increasing in the size of the reference group, rather than solely on the
average; 3) the size of the reference group increases with the size of the city.
Although there is no unambiguous direct evidence that these properties hold,
we believe there is strong indirect evidence in support of these assumptions.

The first assumption is directly related to the existence of conspicuous con-
sumption, which is a well established fact. A significant recent paper is Kuhn
et al. (2011) that analyses the effect of lottery gains. As expected, the winners
typically increase their consumption in superior goods. The effect of an unex-
pected lottery gain of a value of eight month average household income (18500€)
is primarily on own consumption of durable consumable goods, as cars. More
important the study shows an effect on the consumption pattern of neighbours
of the winning household. This effect mainly concerns cars, see Table 6 in Kuhn

4See Fujita, Krugman and Venables (1999), Fujita and Thisse (2002) and Baldwin, Forslid,
Martin, Ottaviano and Robert-Nicoud (2003) for a literature review on new economic geog-
raphy models.

5There is also a vast theoretical literature on relative concerns. 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).

6See, for example, Blanchflower and Oswald (2004), Layard (2005), Luttmer (2005) and
Kuhn, Kooreman, Soetevent, Kapten (2011).



et al. (2011), and confirms the intuition that the good generating conspicuous
consumption has to be visible and repeatedly seen. The effect on the proba-
bility that the immediate neighbour buys a car within 6 month is above 7%,
equivalent to an estimated own effects of winning €10,000.

In another important paper, Luttmer (2005) shows that the well being of
agents depends on the well being of the reference group, mainly represented
by neighbours, friends and relatives. Interestingly, the effect depends on the
number of encounters with these “neighbours” (see Table 5 in Luttmer (2005)).
In particular, specifications 3a-3d in Table 5 show that the effect of neighbours is
stronger for those who socialise more frequently with neighbours, but this is not
true for friends, family or colleagues. In the case of neighbours, the coefficient 5
of the effect of neighbours income on own happiness in the regression, doubles
when going from those who have infrequent social contacts (less than once a
month) to those with frequent social contacts (at least once a month), that is,
from 5 = 0.161 to § = 0.335. Finally, note that specification 2 in Table 5
confirms the assumption made in the present paper that positive and negative
deviations have symmetric effects. Although this study concerns the well being,
we may assume that a similar pattern exists for conspicuous consumption, so
that the second assumption holds.

Note that both the evidence from Kuhn et al. (2011) and from Luttmer
(2005) indicate that contacts with direct neighbours are important. On the
other hand, in our model, the reference group is the city, which by the way fits
well with the notion of agglomeration in New Economic Geography. It might
be argued that because of this, the empirical evidence on neighbourhoods is not
helpful to asses the relevance of social interaction across the city. As discussed
in Section 4, the main results are scale invariant so that this is not an issue.

Finally, several recent studies show that the number of social ties increases
with the size of a city. Schlépfer et al. (2014) (see also Bettencourt (2013))
study mobile phone data for cities in Portugal and UK. The study finds an
increase in the level of social interaction with city size. In fact it finds that the
total number of mobile phone communications increases superlinearly with the
city size. More precisely, for every doubling of a city’s population the average
number of reciprocated mobile phone contacts per person grows approximately
by 12% to 25%, that is, < degree >oc N#~! with —1 = [0.12,0.25]. This means
that during the observation period (over a year) an average urban habitant in
Lisbon (500 000 h.) accumulated more than twice as many reciprocated contacts
as an average resident of Lixa (4000 h.), see fig. 1c in Schlépfer et al. (2014). As
mentioned by the authors, mobile phone communications provide a good proxy
for person-to-person interaction.” To conclude, although the result is not direct
evidence that conspicuous consumption increases with city size, it constitutes a
strong indirect support of the third assumption.

TSee Saramaki et al. (2014), Eagle et al. (2009) and Wesolowski et al. (2013).



The new forces produced by conspicuous consumption.

The primary intuition is that introducing conspicuous consumption into a
standard new economic geography model produces a new centrifugal force for
mobile agents/workers because the comparison to other’s consumption exerts a
direct negative externality that pushes them toward the less densely populated
region. In other words, the larger the population of a region is, the greater
the desire for conspicuous consumption of its inhabitants is: this gives rise to a
situation in which individuals "run" after each other in trying to increase their
consumptions with respect to others, making some agents worse off and creating
a new centrifugal force for those agents who are mobile. In the paper we show
that the presence of the conspicuous good effect also adds a new centripetal force
to the ones at work in the original model, and, as result, it may contradict the
intuition.® The reason is that when some workers move in a region, the demand
for each firm in this region increases not only because of the presence of these
workers, but also because all other neighboring workers increase their demand
according to the conspicuous good effect. This larger increase in the demand
per firm strengthens the “market size” effect in the original model producing a
larger increase in operating profits of firms located in the larger region, which
can finally translate into higher real wages attracting more workers in the region.

Which of these effects prevails depends on the trade costs between the two
regions, because this determines the degree of localization of the effects of rela-
tive concerns. Specifically, while the strength of the new centrifugal force power
is independent of the trade costs, the strength of the new centripetal force in-
creases with these. The reason is that, when trade costs are high, markets are
more segmented and the conspicuous good effect that increase the demand for
the differentiated good is stronger in the larger market, tending to destabilize
the symmetric equilibrium. On the contrary, when trade costs are low, the con-
spicuous good effects are less localized: in this case an increase in the demand
for the differentiated goods due to relative concerns spills over to the other re-
gion (as imports from this region are cheaper) and the centripetal force tends
to be weaker.

In the paper, we compare in detail two different scenarios; full social in-
tegration in each region and full segregation in each region. Finally, we let
agents choose between an integrated region and a region composed of two fully
segregated areas.

Integrated social networks.
We begin the detailed analysis by considering a simple structure, in which
the economy is composed of two integrated cities that we represent as two com-

8We recall that in Forslid and Ottaviano (2003) there are two centrifugal forces, which are
the so-called market-size effect and the cost-of-living effect, and one centrifugal force, that is
the market-crowding effect. We define these forces as the "traditional" or "original" forces.



plete "regional" regular networks.” These are endogenously determined and are
equal in the case of the symmetric equilibrium and different in partially or fully
agglomerated equilibria. Therefore, in partially or fully agglomerated equilibria,
the global equilibrium network that is composed by the two regional networks,
has a core-periphery structure. Of course, in the case of the symmetric equilib-
rium this is a regular network with each agent having the same number of links
(neighbors). We show that for medium and high trade costs, relative concerns
tend to destabilize the symmetric equilibrium and stabilize the agglomeration
equilibrium. For low trade costs, relative concerns stabilize the symmetric equi-
librium and full-agglomeration equilibrium disappears. This is in stark contrast
with the case without relative concerns in which full agglomeration is the unique
equilibrium.

Segregated social networks.

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 do not compare themselves with all other agents in that region but rather
to a subset of them. We focus on the case in which different ethnic groups, or
workers in different sectors of the economy, are associated to different segregated
networks of relationships and therefore react differently to the interpersonal
comparisons, and ultimately affect city dynamics. In this case we find that: (i)
with free trade economic activity is dispersed (as in the case of the complete
network); (ii) for intermediate trade costs, the agglomeration equilibrium can
be either favored or destabilized by relative concerns; (iii) for high trade costs,
the symmetric equilibrium is always stable.

Choosing the city.

Finally, we let agents choose between a region with a complete network
and a region composed of two fully segregated areas. An interesting pattern
emerges: although for very high trade costs interior solutions may survive, in
plausible economies there is a strong tendency to observe full agglomeration in
the integrated region. At the same time full agglomeration in the segregated
region can also coexists for intermediate trade costs.

Related literature.
This work is a contribution to the developing literature which integrates en-
dogenous social interactions in a spatial model.'’ Closely related to the present

9As it will be specified later, a regional network is complete when in each given region,
each worker compares his/her consumption with the average consumption of all the agents in
the region weighted by the measure of the comparison group. Moreover, a regional network
is regular when all agents of a given type occupy equivalent positions in the network and
therefore can be treated as identical.

10For a review on the literature on social interactions and urban economics see Ioannides
(2012, chapter 5).



paper, Helsley and Strange (2007), Mossay and Picard (2011) and Helsley and
Zenou (2014) consider a setup in which agents choose their location and in-
teract with others at a cost which is proportional to the distance they have
to go through to interact, showing that their market equilibrium outcomes are
not optimal because of social externalities.!! In particular, Helsley and Strange
(2007) consider the case in which all interactions take place at the left edge of a
strip of land and evaluate whether the equilibrium delivers the first best levels
of visit and populations density. Helsley and Zenou (2014) also consider that
all interactions take place in a geographical center. They make use of the tools
of graph theory to model the interactions within social networks and they show
that agents who are more central in the social network, or are located closer
to the geographic center of interaction, choose higher levels of interactions in
equilibrium. Finally, Mossay and Picard (2011) assume that social interactions
are global and find that a single city emerges in equilibrium when agents locate
on a line segment, while multiple equilibria with odd numbers of cities emerge
when the spatial economy extends along a circumference.

The contributions mentioned above depart from our work as they do not
explicitly consider a supply side in which consumption goods are produced and,
therefore, lack a general equilibrium analysis. Moreover, they consider closed
economies that do not exchange goods among them. Furthermore, the main
reason why agents move in these models is only that to interact with other
agents, while in our case agents move to the region in which they work and live
and, contextually, interact with others in their reference group by comparing
with them their level of consumption. Finally, also the nature of the considered
interactions is different: while in all the above mentioned works the result of
an interaction is beneficial for the interacting agents, in our work conspicuous
consumption impose a negative externality given that individuals are negatively
affected by an increase in consumption by their neighbors.

This work also makes a contribution to the strand of the literature that an-
alyzes how individual location choices can lead to segregation. In his seminal
work, Shelling (1971) shows that large differences in terms of location decision
may emerge if the preference for interacting with people from the same commu-
nity is very mild. Indeed, he finds that total segregation persists even if most
of the population is tolerant about heterogeneous neighborhood composition.
More recently, Mossay and Picard (2013) assume that intra-group interactions
are more frequent than inter-group interactions and analyze how agents choose
their land consumption and their location. Specifically, they show that integra-
tion is never a spatial equilibrium as the two populations they consider never
cluster in an integrated city. This result is due to the fact that agents have
higher returns when they interact with individuals of their own group.!? In our
work, we show that without having a preconception about the preference for
segregation and integration, the simple fact that agent may evaluate relative

' The literature includes works without location choice, such.as those by Johnson and Gilles
(2000), Galeotti et al. (2006), Carayol et al. (2008).

12Similar segregation issues that may arize due to social network are analyzed by de Marti
and Zenou (2012) in a framework that does not consider an explicit spatial framework.



concerns may push them to choice an integrated environment as this can allow
them to enjoy a higher level of welfare for a wider range of integration levels.

The paper is organized as follows. In Section 2 we introduce the new eco-
nomic geography model modified to take into account relative concerns. In
Section 3 we define our equilibrium and stability concepts. In Section 4 we
present our findings and discuss the properties of the equilibria of the model
when the network in each region is complete with linear size effects. In Section
5 we analyse the case of segregated networks. In Section 6 we consider a mixed
case in which agents choose between two regions, each with a different network.
Section 7 concludes. Most of the proofs are contained in the Appendix.

2 The general model

We consider an economy that consists of two regions indexed by r = 1,2, pop-
ulated by a mass L1 + Ly = 2L of immobile unskilled workers, and a mass
H, + Hy, = H of interregionally mobile skilled workers, each supplying inelas-
tically one unit of his/her specific type of labour. We assume that unskilled
workers are evenly distributed between the two regions, with L, = L. Skilled
workers can be thought as self-employed entrepreneurs, as in the footloose en-
trepreneur model by Forslid and Ottaviano (2003), that move freely between
the two regions, with their level in each region endogenously determined and
given by H, and H, = H — H,, with v = 1,2 and r # v. Wages perceived
by skilled and unskilled workers in region r are, respectively, given by wy,_ and
wr,..

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
across the two regions and freely exchanged between them. The price p4, of the
agriculture good in region r is chosen as the numeraire. Therefore, the unskilled
wage, wr, , is equal to 1 in both regions (wr, = pa, = 1). There is also a mass
N of varieties of a modern manufactured good: each variety is produced by
a monopolistically competitive firm with increasing returns to scale employing
both skilled and unskilled workers.

2.1 The demand side

Each individual ¢ located in region r consumes the quantity A;. of the agri-
cultural good, and a mass N of varieties of the manufactured good, with each
variety denoted by index s and consumed in quantity X;.(s). The differentiated
varieties are aggregated by a constant elasticity of substitution function in Xj,..
We assume that agents care not only about their consumption of the differenti-
ated good X;,., but also about those of their neighbours X_;, in the same region
r. We note A,.(7) the set of direct neighbours/acquaintances to agent 4 in region



r, which are also denoted by —ir. In other words, we assume that there is a
conspicuous effect of consumption and that it affects only agents that are both
geographically and socially close.

Given these assumptions, and adapting Ghiglino and Goyal (2010) to the
continuous case, we assume that workers’ preferences are represented by the
following utility function

U(Aip, ® (Xir, X iy Ar(i)) = ALH (@ (X, X i, Ar()))* with 0<p<1
(1)

where

Xoo= [ Xuds
Ar(2)

and ® : RxRxD — R, with X, denoting the consumption of the differentiated
good by individual j € A, (i) in the neighbourhood of individual ¢ in r, and
A, (1) € D is an element of the subset D of the real line. The specification of
A,.(i) will be refined when considering specific networks and the size effect.!?
For fixed set of neighbours, the function ® is increasing in X;,. and decreasing
in X_;,. Individual ¢ in region r cares about his/her consumption relative to the
average consumption in his/her neighbourhood, that is given by X_;,./ [ AGi) dy,
but this effect might be weighted by a term S(£2(A,(¢))) characterizing the size of
the neighborhood.'* We assume that S() is an arbitrary non decreasing function
taking values between 0 and Q(A. (7)), with Q(A,(¢)) denoting the Lebesgue
measure of the set of neighbours. In the paper we focus on the first polar case,
the additive specification with S(Q(A,(7))) = Q(A(¢)) when the effect of the
size of the neighborhood is linear. In the associated working paper, we also
consider the other polar specification, that is, the average specification with
S(Q(A,(i))) = 1 where only the average consumption of neighbors matters.'®
These considerations are reflected in the following general formulation, which is

valid when A,.(7) # (:16

fA,‘(i) Xjrdj
JOL

13Note that this formulation appears to be the interesting case to consider; see Frank (2007)
for a discussion on differences in social sensitiveness across goods and Kuhn et al. (2011) for
evidence that relative consumption effects are prominent with some goods but not others. It is
also natural to assume that if consumption externalities are symmetric for both goods, then the
social comparisons will simply wash out and equilibrium will be analogous to the equilibrium
in an economy with no consumption externalities (see Arrow and Dasgupta (2007)).

14 The first systematic analysis of the size effect in relative concerns was done in Ghiglino
and Goyal (2010). More recently, Liu et al. (2011) also consider this issue.

15We focus on these two polar cases because they help us clarify the types of effects at work;
however, we recognize that the intermediate specification with a small size effect may be more
realistic. In this paper we have mainly explored the role of relative concerns in location decision
and city dynamics when the size of the comparison group matters. In the working paper we
explore the somewhat more standard pure average specification and precisely show where the
change in specification affects the results. In fact, most of the results are not affected by the
change and the broad picture remains unaffected.

161f A,.(3) = 0 then obviously ®(X;r, X i) = Xir.

O (X, X_ir, Ar (7)) = X + aS(QA (7)) | Xir —




Some remarks are in order here. When the conspicuous effect is absent,
that is when a = 0, we fall back to the Forslid and Ottaviano (2003) model.!”
When « > 0, individuals are negatively affected by the consumption of their
neighbors; and « < 0 corresponds to a positive externality. We will focus on the
case o > 0, because it captures the idea that individuals are negatively affected
by an increase in consumption by neighbors.

The total mass of produced varieties IV, is the sum of the mass of varieties
produced in region 7, n,, and the mass of varieties produced in region v, 7n,.
The horizontally differentiated manufactured good consumed by individual ¢ in
region 7 is given by

o—1

X,’T: / Xir(s) 7 ds (3)
EN

where o > 1 is both the elasticity of demand of any variety and the elasticity of
substitution between any two varieties.

Let pg,(s) be the price of a manufactured good s produced in k = 1,2 and
sold in 7. Given the price for the agricultural good p4, = 1 and his/her income
w;r-, the problem of a consumer 7 in region r is to maximize the utility function
in (1) subject to the budget constraint

At [ ()X (s)ds = iy ()
seEN
In Appendix 1.A it is shown that then the individual demand in region r for
variety s produced in k is given by

r(s)77
Xor(s) = 2o g (5)
Px,

where F;, = px, X, is the individual expenditure on manufactures in region r
and px, is the local price index of manufactures in r defined as follows

f=r
DX, = / Prr(8)177ds + / Por(8)7ds (6)
eng. SEN,
From the consumer’s problem in Appendix 1.A, we also find that the con-
sumer demand for agriculture in region r is
e —OS(QA0) Jan Xjr.dj>
"1+ aS(Q(A(7))) fA,.(i) dj

Agp = (1—p) (w - (7)

and that the individual demand of manufactures in region r is

1—p aS(QA-(7))) fAr(i) Xjrdj
po 1+ aS(Q(A(3))) fAr(i)dj

1TForslid and Ottaviano (2003) assume that L, = L/2 and H = 1.

—
[0%¢)
~—

Xip = — (wir +px,
px,

10



Let us define the wage net of the conspicuous effect of individual i in region T
as follows .
o, 5@ Sa, ) Xird)
"1+ aS(Q(A(i))) fAr(i) dj
Notice that W, must be positive to ensure the positivity of the demand for the

agricultural good in (7).!'® Furthermore, the individual demand for agriculture
in region r can be rewritten as follows

9)

Wai’r' = Wir —

Air = (]- - ,Uf) Waira (]-0)

while the individual demand of manufactures in region r (8) is

; Xdj
XiT = LW&'L‘T + aS(Q(AT‘(Z))) f/\r(z) J

oV TGS @A )y )

Expressions (10) and (11) show that for given prices and wages, the demand
in both goods depend linearly on the wage net of the conspicuous consumption
effect, We-. This decomposition highlights the loss in disposable income as
agents waste part of their income only to adjust their own consumption to the
consumption of their neighbours. In particular, it shows that there is a fall in the
demand of the ordinary good. Concerning the differentiated good, we see from
(11) that the demand has an additional term that increases with «, for given
consumption of neighbours ([ A X,rdj). In fact, expression (8) shows that
when « increases, this second effect dominates that produced by the reduction
of W, and, thus, the individual demand X, increases with a.'?

To simplify the analysis we restrict our attention to the case in which the
network of interactions within cities/regions is regular in the sense that all
agents of a given type in region r occupy equivalent positions and therefore can
be treated as identical. This implies that the consumption of the differentiated
good is equal for all skilled in region r, noted then X;, = Xp . The same must
be true for the unskilled, so that X;, = X, . Consider now a skilled agent ¢
in region 7. Let A.(i) = A, (H). The term fAT(i) Xjrdj can be rewritten in this
case as

/ Xjrdj = hy, (H)Xp, + g, (H) X,
Ay (H)

where hy, (H,) is the mass of high skilled neighbours to a high skill agent in
r, Iy, (H,) is the mass of low skilled neighbours to a high skill agent in 7. The

18When performing the numerical analysis, we choose values of a sufficiently small for the
given values of the other parameters that ensure that Wy, is positive.

19Moreover, if we define Ep.(i) = px, fAr(i) Xjrdj as the total expenditure on the dif-
ferentiated good by neighbours of individual 7 in region r, we can also point out what fol-
lows: for given wages w;, and total expenditures of neighbours of individual ¢ in region r
on the differentiated good Ej, (;), an increase in conspicuous consumption effects (that is an
increase in «) reduces the share of wage used by individuals to buy the traditional good,
Air _ (1 _ _ _aS(QAr(4))) Ear()
wir = U= 1= TGS () @y Ty @
wage used to buy the manufactured good.

)7 and, consequently, increases the share of

11



mass §).(H) of neighbours for the skilled agent ¢ in r is then
Q’I‘(H> = hH,. (HT) + ZH,(H’I‘)

Note that these masses depend only on the total mass of skilled agents in region
r, because the network is regular and because the unskilled are immobile. If,
instead, 4 is an unskilled agent, the total consumption of his/her neighbours is

/ Xjrdj = hy, (Hp)Xu, + 1, (H) X5,
Ar(L)

where hy, (H,) is the mass of high skilled neighbours to a low skill agent in
region 7, 1, (H,) is the mass of low skilled neighbours to a low skill agent in
region 7, and the total mass of neighbours for the unskilled agent ¢ in r is

QT(L) =hi, (HT) +1L, (Hr)

It is important to stress that we assume that the network in each region is
exogenously given, because agents choose to which region they migrate but do
not chose on the type of network that prevails in these regions. Still, typically the
masses hy, (Hy), hr, (Hy), lg, (H,) and Iy, (H,) are endogenously determined
and depend on H,. In the sequel we simplify notation and drop the explicit
dependence on H,.

The individual demand of the differentiated good by a skilled consumer in
region r, Xy, and that by an unskilled consumer in region r, Xy, depend on
the structure of the network and the size of the neighborhood S(). In general, in
Appendix 1.B we describe how we obtain the system (40) of two equations that
can be solved for a given structure of the network and size of the neighborhood
to find Xg, and Xy, . Clearly, the quantities depend on hgy,, by, , lg, and lg,.
Finally, total demand for the differentiated good in region r, X,., is given by

X, =Xy H, + X, L, (12)

while the total demand in region r for variety s produced in region k derived
from (5) and (12) is

Xir(s) = Per(5)”7 (X H, + X1, L) (13)

—a

Px,

2.2 The supply side

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

TC.(s) = fwm, + LQr(s)
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Given the fixed input requirement, the mass of firms producing in region r
is proportional to the mass of its skilled residents with

To import one unit of a variety in each given region, 7 > 1 units have to be
shipped from the other region. Hence, profits for a firm producing variety s in
region r are given by the sum of revenues from the domestic (r) and the foreign
(v # r) region net of total cost of production

HT(S) = prr(s)X'I‘r(S) +p7‘v(s)er(s) - war - 6 [er(s) + TX’I“’U(S)] (]-5)

From the first order condition for the maximization of profits, we obtain that
the price set by the firm producing variety s for the domestic market r and the
the foreign market v are, respectively,

g

Drr(8) = %6 and  pp(s) = BT (16)

oc—1

for every r,v = 1,2 and r # v.
Using (16), (14) and H, = H — H,, the price index in (6) becomes

Px, = Jﬁfl (}‘) o [HT +(H — Hr) ¢]ﬁ (17)

where ¢ = 7177 € [0,1] is a direct measure of the freeness of trade, with its
value equal to zero when trade costs are prohibitively high (7 — o0), and equal
to 1 when markets are perfectly integrated (7 = 1). An analogous expression
holds for the price index px,, that is

Bo 1\ T+ 1
= - H-H,)+ H, 9|7~ 18
pxo= 2 (7)) 1 (15)

Wages for skilled are derived from the free entry condition, which implies
that profits in (15) are equal to zero in equilibrium: this together with (16)
implies that the wage is

Wi, = D X (5) + Xy ()] =

Ry C-1)7
where Q,(s) = X, (s) + 7X,,(s) is the total production by the firm producing
variety s in region r. Finally, we can use (13), (16), (17) and (18) to obtain that
the production of the firm producing variety s in r, Q,(s), is

@r(s) (19)

Q.(s) = fo1 { Xnp, He + X, L Xu,(H — H;) +XL1,L}

[Hr + (H - Hr) ¢]ﬁ [(H - Hr) + ]—IT¢]ﬁ
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3 Mobility decision and equilibrium

The indirect utility function for agent 4, as obtained in Appendix 1.A is

Wair
(px,)"

U(Air, ® (Xir, X_ir, Ar(i))) = 1 [1 + aS(Q(A(0)))]" (20)

where = (1 — p)' ™" p.

Taking into account that H, = H — H, and that W,p, is the value that
Wir takes for skilled workers in region r, we can use (20) to analyze the location
decision of skilled workers. Formally, we need to consider the logarithm of the
ratio of the current indirect utility levels in region r with respect to region v,

T () (LSOO W)

where Qi (H) = Q(Ax(H)) is the mass of neighbours to a skilled worker in region
k.2° From (17) and (18) we can see that the value of a does not directly influence
the price indexes in the two regions in (21). However, it can have an indirect
effect as it brings a change in the mass of skilled workers (and of firms) in the
two regions and therefore of H,. Another indirect effect may come through the
wage in (19).

In the model the notion of equilibrium is associated to the absence of mi-
gration. We then define a spatial equilibrium by H, = 0. In fact, the decision
of a worker to migrate depends on the value taken by the function V. When
0 < H. < H,if V(H,,¢,a) > 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(H,,¢,a) < 0 a worker from region r would migrate to region v. Conse-
quently, at an interior equilibrium we expect V (H,, ¢,a) = 0. When there is
full agglomeration in region r, or in region v, that is H, = H or H, = 0, the
dynamics is slightly more subtle. Formally, the process of migration is deter-
mined by an equation of motion. Expressing time with ¢, and following Forslid
and Ottaviano (2003), the migration process is summarized as follows

) V(Hr,¢,a) if0< H. < H
H.=dH,/dt = ¢ min{0,V (H,,¢,a)} if H. = H (22)
max {0,V (H,,¢,a)} it H. =0

According to the Samuelson’s principle only stable equilibria deserve interests
as they are the only one surviving an evolving environment. A spatial equi-
librium is stable if a deviation from the equilibrium, that is a deviation of H,
from its equilibrium value, generates changes in H, - described by the equa-
tion of motion in (22) - that bring the distribution of workers back to the

20 Alternatively, we could examine the location decision of skilled workers studying the
current indirect utility differential, as in Forslid and Ottaviano (2003). However, we choose to
work with the logarithm of the ratio of the current indirect utility levels because it gives an
expression that is analytically more tractable, which, in any case, identifies the same critical
values of ¢ for the sustainability of the different types of equilibria.

14



original one. Hence, an interior equilibrium (0 < H, < H) is stable only
if % (Hy,¢,0) = Vg, (Hp,¢0,0) < 0. A corner configuration (H, = 0 or
H, = H) is an equilibrium as soon as V (0,¢,a) < 0 or V (H, ¢, «) > 0. There-
fore, a corner equilibrium is generically stable.

The function V (H,, ¢, ) explicitly, but also implicitly through the wages,
depends on H, and on the conspicuous effect. Indeed, substituting (17) and
(18) into (21) we obtain that

B (H—H,)+H,¢|™7 (14 aS(Q(H)\" Wan,
v (Hr6.0) ‘1“{ Fraems)  (Trasoum) WQHU} 3)

4 The complete network

The benchmark economy we investigate is one in which in each given region, each
worker compares his/her consumption with the weighted average consumption
of all the agents in the region weighted by the measure of the comparison group.
Formally, when the region is complete (or integrated), we have that hy, (H,) =
hr,(H.) = H, and g, (H,) =l (H.) = L, and S(Q(H))) = Qr(H). The
assumption that the comparison group is the whole city is adopted for simplicity
and has no qualitative implications. Indeed, we could instead assume that the
reference neighbourhood is a fraction of the city. As the network is complete,
this small neighbourhood would have exactly the same average as the whole city
but its size would be affected. This would only scale down the weight, and the
results would be unaffected.?!

As described in Appendix 1.B, equations (7) and (8) can be used to show
that the individual demand of the differentiated good by a skilled workers in
region r is

o wh, +a(L+ Howy,) +ap(wg, —1) L

Xy, = 24
1 px, U+ ap(L+ H,) @
and that by an unskilled workers living in the same region is
1 L+ H, — —-1)H,
X = p 1+ a(l+ Hwy,) —oap(wg, —1) (25)
px, l+ap(L+H;)

Moreover, from (12)-(13), (16)-(17), (24) and (25) we find that for a firm pro-
ducing variety s in region r, the aggregate local demand is

(0 —1)(L+ Hywg,) 14 af),

Xpr(s) = m oB (n. +ny,o) 14+ auf,

(26)

210f course the numerical examples would be affected.
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while the aggregate foreign demand in region v is

(c =177 (L+ Hywp,) 1+ af,

X (s) = p B (ny + n.¢) 1+ apf,

(27)

with 7,v = 1,2 and r # v, and with the total number of neighbors in region r
and v respectively given by Q, = H,. + L and Q, = H, + L.

4.1 The new forces produced by conspicuous consump-
tion.

In a new economic geography model there are different contrasting forces that
shape the final distribution of the economic activity in the space, and those that
tend to promote geographical concentration (centripetal forces) are contrasted
by those that tend to oppose it (centrifugal forces). In the seminal paper by
Krugman (1991) and in Forslid and Ottaviano (2003), centripetal forces are
generated in the presence of mobile skilled workers by the tendency of monopo-
listic firms to locate their production in the market that has a larger dimension
(‘market size effect’) where the larger income originates an associated larger
local expenditure, and then firms export their production from this location
to the smaller market. Centripetal forces are generated also by the fact that
consumers tends to move to the region in which they are able to consume more
local varieties because goods tend to be cheaper in the region where there are
more firms as in this location consumers import a narrower range of products
avoiding more of the incidence of trade costs (‘cost of living effect’). Centrifugal
forces are, instead, generated by the fact that firms tend to locate in a country in
which there are relatively few competitors (‘market crowding effect’). We claim
that the introduction of relative concerns in this work strengthens the tradi-
tional market size effect in the original model and introduce a new centrifugal
force.

A first insight on the effect produced on centripetal forces by the introduc-
tion of relative concerns can be gained from equation (26). Indeed, taking the
derivative of X,..(s) with respect to «, we find that for a given distribution of
workers (and consequently of firms) and for given wages, the demand X,..(s)
increases with . Moreover, for fixed wages, price indexes and «, an increase in
H, and in 2, also increases the demand X,.,.(s), the strength of this effect being
increasing in «. This property is due to the fact that the migration of skilled
workers to a region induces the workers in the region to increase their demand,
larger values of a generating larger increases.?? The increase in the demand
tends to increase the operating profits of firms producing in the same region

22T have an insight of what happens, we consider the following thought experiment. For
given values of «, of the wages and of the price indexes - which imply a given value of
(nr + nv¢), we evaluate the following expression
o) =

0Xyr(s) _ ( 8Xrpr(s)
OH, OH,
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and, consequently, this tends to increase the wages received by skilled workers
employed in the region, a centripetal force. Trade costs play here an important
role. Indeed, if we consider the symmetric equilibrium for given total expendi-
tures and price indexes, we find that the extent of the increase of wgy, due to
increases in H, is larger when ¢ is low, and is reduced as ¢ increases.?> This
is due to the fact that the introduction of relative concerns, which increase the
conspicuous demand for the differentiated goods, produces effects that are more
localized when trade costs are high (low ¢), rising more sharply the demand for
local firms than that for imported goods.

Hence, relative concerns strengthen the traditional centripetal force identi-
fied as the market-size effect in Forslid and Ottaviano (2003), who observe that
in the region hosting more firms (and skilled workers) there are additional op-
erating profits and consequently additional skilled income, a fraction of which
is spent on local manufactures, increasing local expenditures and increasing de-
mand per firm for a given price index. This is also what happens in the present
paper where the increase in the mass of skilled neighbors in a region induces a
positive effect on demand per local firm, which rises skilled real wage that in
turn, in the presence of relative concerns, results in a stronger increase in the
demand per firm and thus magnifies the traditional “market size” effect in the
original core-periphery model. Hence, we can state:

Proposition 1 Relative concerns produce a new centripetal force as, at a given
price index, they magnify the increase in the demand per firm in the region
hosting more skilled workers magnifying the increase in the skilled wage in the
larger region. The strength of this force increases with trade costs.

Conspicuous consumption has also a more direct effect on individual welfare.
Indeed, comparing the expression for V (H,, ¢, «) in (23) when o > 0 with the
case a = 0, we see that the introduction of relative concerns brings in the factor

5 (o—1)(L+Hrwg, ) 14a(Hp+L) 5 (o—1)(L+Hpwg,)
R oB(nrFnud)  Itan(Hr+L) BB (nrFnu®)

H, oH,
a=0

L+2wy, Hr+Lwy, +wp, ap(L-&-HT)Z

ap(l=m (0 =1) =5 Grapt D2 (nrtong) > °

(L+Hrwh,)
H, +(H-H,)$

23Indeed, at the symmetric equilibrium (with H, = H/2 and

L+H, . . . . .
%), for given total expenditures and price indexes (that imply
T ke

owpy
OH,

given values of (L+ Hrwpy,) and H, + (H—H;)¢), the sign of with

L+Hrwp, 1+a(H,+L 1+a(H—H,+L . . .
wy, = %IJ(I,‘+(H—H7~))¢ [H—au((HM-L)) + ¢1+au((H—Hr+L))] is equal to the sign of
( 14+a(Hy+L) +é l+a(H—Hy+L) ) 2
Ttop(Hr+L) " “Thop(H-HrTL)) _ (1—p) (Hap+2Lap+2)“(1—¢) >0
OH, 4(Lap+apHr+1)2 (Hap+Lap—apH,.+1)2
which is positive when a > 0. Let us notice that the extent of this increase is larger when ¢

is low, and that it becomes smaller when ¢ increases.
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14+aQ,.(H) _ 14aQ, __ 1+a€),.
1+aQ,(H) — 1409, =~ 14+a(H—Q,.+2L)
relative concerns also modify the third factor, as it affects the wage net of

relative concerns (see equation (9)). To analyze this effect, notice that the
conspicuous effect in Wz, can be rewritten using (24) and (25). Indeed, we
can substitute the total amount of consumption by the neighbours of skilled
workers fm(H) Xjrdj = Xp, Hy + X1, L in the definition of Wyg, in (9) and
rewrite the wage of skilled workers net of the conspicuous effect. The following
expression is obtained;?

that is increasing in €2,.. Furthermore,

L+ Herr

Wa —_—
" 1+au(L+ H,)

= wH, —ap (28)

Expression (28) shows that for a given skilled wage, W, g, tends to decrease
when H, increases.?® This identifies the existence of a negative effect on W g,
produced by the increase in the mass of skilled workers in a region (i.e., H,) in
the presence of conspicuous good consumption. Thus, the presence of this nega-
tive effect tends to push skilled workers back to the region of origin. Indeed, the
increase in the mass of skilled workers in a region increases the mass of neighbors
to both types of workers. This increases the consumption in the manufacturing
goods, inducing a welfare loss on both skilled and unskilled workers, but only
for the mobile skilled agents this can induce them to relocate toward the other
region. Hence, we can state the following:

Proposition 2 Relative concerns generate a new centrifugal force for mobile
skilled agents as they can relocate towards the region hosting less skilled workers
where the welfare loss from conspicuous consumption is smaller.

We can now focus our attention on the existence and stability of equilibria
in this model.

4.2 The existence and stability of equilibria

The model can generate several types of equilibria, that is, situations in which
agents are not willing to migrate. As in the standard core-periphery model, it
can be shown that the symmetric equilibrium, with H, = H, = H/2 and all
variables assuming the same value in both regions, always exists as an interior

24 An analogous expression can be obtained for the wage of unskilled workers net of the
conspicuous effect Wer,.. Specifically, we can substitute the total amount of consumptions
by the neighbours of unskilled workers fQ ) Xjrdj = X, Hr + X1, L in the definition of
War, in (9) and obtain that

L+Hrwy,

War, =1 = ol guir,)

This expression is important to check the positivity of agricultural demand by unskilled work-
ers in (7).

25This is true when the skilled wage is above a minimum level smaller than 1, that is for
wg, > Lop/(1+ Loy).
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equilibrium. However, its stability depends on the underlying parameters.?6 In
Appendix 2.A we show that the following Proposition holds for H < 2%:27
Proposition 3 For low and high trade costs, the symmetric equilibrium is al-
ways stable while full agglomeration is never an equilibrium. On the other hand,
for intermediate values of trade costs, the full agglomeration equilibrium exists

while the symmetric equilibrium is unstable.?®

To illustrate the relationship between the strength of relative concerns («),
the openness to trade (¢) and the existence and stability of the equilibria, we
consider a numerical simulation of the model. The analysis is presented in
the Appendix (2.A). A summary of the results is presented here as bifurcation
diagrams reported in Figure 1.2

In Figure 1 the spatial equilibrium distribution of workers and firms is drawn
as a function of the freeness of trade ¢, ¢ € [0,1], and for different values of
a. The bold continuous lines represent stable equilibria (as pointed out by
the arrows), while the bold discontinuous lines represent unstable asymmetric
equilibria. Specifically: the first diagram in case a) is drawn for @« = 0 and
replicates the bifurcation diagram in Forslid and Ottaviano (2003, p. 237); the
second diagram in case b) is obtained with o = 0.02; the third graphic in case
¢) shows how the bifurcation diagram appears for &« = 0.04. As in Forslid and
Ottaviano, ¢, and ¢, respectively denote the symmetry breaking point and the
sustain point.3? Moreover, we define ¢, as the "dispersion point", given that
the symmetric equilibrium becomes stable as soon as ¢ > ¢,, and ¢, as the
"unsustain point", because full agglomeration disappears after the freeness of
trade has increased beyond this new critical level. An important regularity for
its implication, is that when « increases, all the four critical points ¢, ¢, ¢4
and ¢,, decrease progressively. The bifurcation diagrams therefore shifts on the
left as o increases.?!

From the bifurcation diagrams (and Table 1 in Appendix 2.A) we see that
when o = 0.02, ¢, < ¢, < ¢; < ¢,,. In this case the symmetric equilibrium
is stable for low and for high levels of integration ¢. Full agglomeration is an
equilibrium (and it is stable as it is a corner equilibrium) for intermediate values

26We assume that the no black hole condition, that is u < o — 1, holds. This condition
rules out the case in which the symmetric equilibrium is never stable when relative concerns
are absent.

27In Appendix 2.A we point out that H < QS(J;I:?;
the wage net of the conspicuous effect for skilled workers in r in the symmetric equilibrium,
that is Wam, (H/2) > 0.

28Note that the intervals of costs associated to full agglomeration equilibria and to unstable
symmetric equilibria may be different, as seen in the discussion below.

29This numerical analysis is performed with L =4, H =10, 0 = 2 and p = 0.11.

308pecifically, the symmetry breaking point ¢, is such that the symmetric equilibrium is
stable for ¢ € (0,¢,), and the sustain point ¢, is the critical value of ¢ such that full
agglomeration is an equilibrium for ¢ > ¢,.

31Notice that the same type of graphic in figure 1.c is obtained for other values of alpha,
that is @ = 0.06, @ = 0.08, @« = 0.10, « = 0.12, « = 0.14 and « = 0.16, with the corresponding
critical values given in Table 1 in Appendix 2.A. that are such that ¢, < ¢, < ¢q < ¢,,.

is required to have a positive value of
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of ¢ while no partial agglomeration is a stable equilibrium. When « = 0.04,
we find that ¢, < ¢, < ¢, < ¢,,. Here the symmetric equilibrium is stable for
low and for high levels of integration ¢. Full agglomeration is an equilibrium
for intermediate values of ¢ and stable partial agglomeration equilibria exist
for ¢ € (¢, ¢,). To summarize, for low trade costs, relative concerns tends to
destabilize the full agglomeration equilibrium and stabilize the symmetric equi-
librium. For medium and high trade costs, relative concerns tends to destabilize
the symmetric equilibrium and stabilize the agglomeration equilibrium.

Insert Figure 1 about here

Fig. 1 Bifurcation diagrams

We give some intuition on the forces generating the above results. When
trade costs are small, relative concerns tend to stabilize the symmetric equilib-
rium while they tend to destabilize it when trade costs are intermediate. This
is due to the fact that the new centrifugal force created by relative concerns
has a power that is independent of trade costs. On the other hand, conspic-
uous consumption strengthens forward linkages, and thus creates a centripetal
force whose power increases with trade costs. Indeed, the effects of introducing
relative concerns, which increase the conspicuous demand for the differentiated
goods, are more localized when trade costs are high (low ¢), rising more sharply
the interior demand. This force destabilizes the symmetric equilibrium as it
increases the new centripetal market size effect in the standard model. On the
contrary, when trade costs are low, the increase in the demand for differentiated
goods spills over to the other region and the dispersion forces again dominate.

Figure 1 also shows an interesting property: when o« > 0.04, stable asymmet-
ric equilibria are possible and there exists a pitchfork pattern 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.
Indeed, these models exhibit catastrophic agglomeration and locational hys-
teresis with a tomahawk pattern, as can be seen from the bifurcation diagram
obtained with o = 0. In these models, once trade freeness has increased be-
yond the "break point", ¢, all the mobile manufacturing sector catastrophically
fully agglomerates in one region. If then trade costs increase again, they do not
restore the symmetric equilibrium until ¢ falls below the "sustain point", ¢
which lies at a strictly lower level of trade freeness than the break point ¢y.

Hence, the presence of the conspicuous good effect is responsible of a location
pattern which is new, and sometimes replaces, the original tomahawk diagram
identified by the literature on the core-periphery model as the new centrifugal
force created by conspicuous consumption is able to stabilize the symmetric
equilibrium for low trade costs and to avoid the catastrophic agglomeration in
the original core-periphery model allowing for a gradual agglomeration of the
manufacturing sector once trade freeness increases beyond the break point.>?

R

32For other models in which catastrophic agglomeration is replaced with gradual and partial
agglomeration processes, see for e.g. Helpman (1998), Tabuchi (1998), Ludema and Wooton
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5 Segregated social networks

So far we assumed that the comparison group was the entire population in
the region of residence. However, it might be argued that more realistically
interactions occur within a smaller group. For the sake of tractability we analyze
the case in which skilled workers are affected only by the consumption of other
skilled workers and unskilled workers only by that of other unskilled workers.
In Appendix 2.B we prove the following result.

Proposition 4 In the case of segregated networks full agglomeration is an equi-
librium only for intermediate values of openness to trade ¢.

Unfortunately, further results for the symmetric equilibrium can only be
obtained numerically and are reported in Appendix 2.B. The analysis shows the
effects in the case of the complete and the segregated network differ when p,
that is, the share of income devoted to differentiated good consumption net of
the conspicuous effect, is large. Specifically, we observe that:33

1. For low trade costs (large ¢), relative concerns stabilize the symmetric
equilibrium in both types of networks.

2. In the segregated network, for medium and high trade costs (intermediate
and small ¢).

(a) When the expenditure on the differentiated good is relatively large,
that is p large, conspicuous consumption tends to destabilize the
symmetric equilibrium.

(b) When p is relatively small, the resulting force is centrifugal, stabiliz-
ing the symmetric equilibrium. Indeed, the centrifugal force is large
because skilled workers only compare with other skilled workers while
the centripetal market size effect is less important because the un-
skilled are unaffected by changes in the consumption of skilled in the
region.

Finally, comparing these results with those presented in Section 4, we obtain
the interesting following result

Property 5 Suppose that trade costs are moderate. When relatively small
shares of income are devoted to the consumption of the differentiated good: if
classes of workers are segregated (as in homogenous suburban areas), relative
concerns tend to generate disperse, medium size, cities; when workers of dif-
ferent classes socially interact as described by the case of complete networks,
relative concerns contribute to foster socially integrated megalopolises.

(1999), Ottaviano et al. (2002), Tabuchi and Thisse (2002), Murata (2003), Pfliiger (2004),
Nocco (2009), Berliant and Kung (2009), Pfliiger and Suedekum (2011) and Ottaviano (2012).

33Not surprisingly, the masses H and L are both relevant for the stability of equilibria in
the case of the complete network, while only H is relevant for the segregated network. Note
that they are not relevant in the model with no relative concerns of Forslid and Ottaviano

(2003).
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6 Choosing the right city

So far we have given no choice to the workers on the type of social network they
can integrate. We now focus on the case in which skilled workers can choose
between two regions: one characterized by an integrated, or complete, network
and the other by two segregated networks. Let r be the region with an integrated
network and v the region with two segregated networks, one composed only of
skilled workers and the other one composed only of unskilled workers.

In Appendix 2.C we compute the log of the indirect utility levels in the mixed
case, noted V™ (H,., ¢,a). Not surprisingly, we find that V™ (H/2, ¢, ) is
different than 0 provided a > 0, so that the symmetric configuration is not an
equilibrium with relative concerns. Interior equilibria with partial agglomeration
may however exist. We have performed a numerical analysis for various values
of the parameters of the model. The analysis shows that two configurations
may arise. These are illustrated in Figure 2.a and 2.b, which are obtained for
a=008 0c=2 H=10, L =4 and p = 0.11 [Fig. 2.a] and for L = 20 and
p = 0.4 [Fig. 2.b].3*

Insert Figure 2 about here
Fig. 2 Choosing the right city

Fig. 2.b illustrates the pattern followed by population density as a function
of the level of freeness of trade. Starting from high trade costs (i.e., low values of
@), as these decrease, the population density in the integrated region r increases,
and full aggregation is reached in fact for a relatively high value of the costs.
The intuition is as follows. First, there is a strong market size force pushing
the skilled workers toward the integrated region and this tendency is reinforced
by the direct comparison with the low average consumption of the neighbours
(indeed, the unskilled wage is lower than the skilled wage). On the other hand, in
the segregated region the direct comparison does not produce any utility benefit
to the agents as these are homogeneous (the skilled compare their consumption
with the skilled). Surprisingly, for intermediate trade costs another equilibrium
may coexist in which all workers move toward the segregated city. Indeed, a
very populated segregated city might be initially more attractive than a deserted
integrated city, because of the very small size of the market in the integrated city.
Clearly, this may only happen for intermediate trade costs, as otherwise either
the market size effect is too small (with small trade costs) or the attraction of
the integrated city too strong.

In Fig. 2.a the effect is reversed. In this case, as a response to the scarcity of
the unskilled population, the unskilled wage is larger than the skilled wage. Con-
sequently, the conspicuous consumption of the unskilled may be large, pushing
up the average consumption of the manufactured good in the integrated net-
work. This mechanisms strengthens the centrifugal force acting on the mobile

34We notice that for the two cases represented in Figure 2.a and 2.b the condition H <
2 (14 La)
a(c—1)’

which is assumed in Proposition 3, holds.
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skilled workers. The role played by the share of expenditure in the differentiated
good is also highlighted by this example, as here the reduction in pu weakens the
centripetal market size effect. To conclude, the skilled prefer the move to a
segregated city, a type of deprived but happy Chelsea borough.

In light of the above analysis, we conjecture that in general, when agents
can choose between migrating to regions with different networks of interper-
sonal comparisons, there exists an interval of values of trade costs such that
there exists an asymmetric interior equilibrium and intervals for which the full
agglomeration equilibrium exists and is stable. This interesting results shows
that full agglomeration tends to occur in the city with integrated social net-
works, at least in our model in which skilled workers are more mobile than
unskilled. However, even in this case a stable equilibrium with full agglomer-
ation in the segregated region can exist. Note that for high trade costs, there
exists an asymmetric interior equilibrium, which can be in one of the two regions
depending on the parameters of the model.

To summarise, we can state the following.

Property 6 When unskilled workers are sufficiently abundant and a sizable
part of the income is devoted to the consumption of the differentiated good, for
high trade costs, there exists an asymmetric interior equilibrium, which eventu-
ally becomes full agglomeration in the integrated region as trade costs decrease
to intermediate and low levels. Furthermore, for an open interval of the trade
cost, there also exists a stable full agglomeration equilibrium in the segregated
region.

7 Conclusion

The goal of the paper is to explore the role of relative concerns in location de-
cision and city dynamics. In core-periphery models of economic geography, full
agglomeration is typically the outcome when trade costs vanish. We have shown
that relative concerns generates a powerful centrifugal force that can stop this
process. However, the notion of trade costs should not be defined too narrowly
and they merely represent a wide variety of obstacles to economic integration.
As a result, these trade costs are difficult to evaluate but surely exceed the phys-
ical transportation costs and import tariffs. We therefore analyse the model also
with intermediate trade costs. Surprisingly, when trade costs are intermediate,
relative concerns also generate a new centripetal force favoring full agglomer-
ation. The driving force is the market size effect, that is, a centripetal force
produced by the increase in per firm domestic demand of the conspicuous good,
which rises profits and wages. The direction of the resultant force is however
highly sensitive to the network structure.
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In particular, for a given value of trade costs, relative concerns might be
such that full agglomeration emerges when agents in the city are fully integrated
while a stable symmetric equilibrium emerges when the cities are segregated in
homogeneous but separated areas. In general, it appears that the centrifugal
force of relative concern is stronger in segregated organisations.

An interesting pattern emerges when agents can choose between regions
with different organisations. Although for some costs, interior solutions may
survive, there is a strong tendency to observe full agglomeration in the integrated
region, at least when the endowment of unskilled workers is relatively large.
Indeed, in this case skilled workers prefer to compare their consumption level
with the average consumption of neighbours in the integrated region because it
is smaller than the average consumption of neighbours in the segregated region.
To sum up, for intermediate shipping costs and relative concerns, workers tends
to migrate to regions in which the different types of agents affect each others
behavior.

The previous analysis has interesting policy implications. Indeed, the plan-
ner can, by favoring one type of city organisation rather than another, affect
the migration patterns and the type of agglomeration arising in equilibrium.
However, the optimal type of city structure will depends on the exact welfare
function of the planner, an exercise which is rarely consensual.

A related recent development of new economic geography has seen the in-
troduction of urban structure. In this literature workers that choose to live in
a certain region becomes urban residents and consume land, while firms do not
consume land. Workers commute to a regional central business district (CBD)
in which jobs and varieties of the differentiated good are available.?® These mod-
els bridge the gap between the two polar cases considered in the literature by
the traditional new economic geography models, which ignore urban structure
altogether, and the literature on the system-of-cities developed by Henderson
(1974), which considers commuting costs and housing space consumption. As-
suming that commuting costs are negligible and that urban residents do not
consume land, we simplify the analysis and focus our attention on the effects of
conspicuous consumption on the spatial distribution of workers between differ-
ent cities. However, we recognize that it would be interesting to investigate the
interaction of conspicuous consumption effects on the urban structure of cities
when urban costs are considered. We leave this for future research.

358ee, for instance, Tabuchi (1998), Tabuchi and Thisse (2006) and Gaigné and Thisse
(2014). Basically, the urban structure of these models disappears when commuting costs are
equal to zero.
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APPENDIX 1.

1.A. Demand side and price index

In this Appendix we compute the consumer’s demand for the differentiated
good X, and for the agricultural good A;, in region r, the indirect utility func-
tion U (A, @ (X4, X—_irr, A (7)), the individual demand in region r for variety
v (Xir(v)) and we define the price index px,..

Each individual 7 in region r solves the program

Maz a,, x, U(Air, ® (Xir, X i, Ar(9)) = AfH (@ (X, Xy A (0)))"
s.t. A + / pr(8) Xir(8)ds = wy,
seN
with

P (Xir, Xoir, Ar (i) = Xir + aS(Q(A (7)) lXir -

a

o—1
As fAT(i) dj = Q(A-(7)) and X;. = ( Ik X,-T(s)”o_lds> , the Lagrangean
sEN
function is

L

o—1 o fAT y Xjrd]

= A;“u+aamm@m1t/xmgﬁw8 — aS(Q(A, (1))

EN

+Awf%f/m@m@®

seEN

with the first order conditions with respect to A;,., the consumption of variety
s, Xir(s), and of variety v, X;.(v), and of X, respectively given by

(1= p) A, = A (29)
AR L+ aS(QA0))] ()77 Xip(s) T = Api(s)  (30)
AL EH T 14 aS(Q(A ()] (2) 7T Xip(0) T 1 = Ap,(v) (31)

wir = Aiy + / pr(8)Xir(s)ds (32)
sEN
withz = [ X; (s)“ ds. Considering the ratio of (30) and (31), we obtain:
seEN
Xin(s)"7  pr
Z7"(5) — = p (S) (33)
Xi'r(v)_; pT(U)



Let us notice that from (33) we obtain that

X (s) = (pr(v)>UXir('U)

pr(s)

=T
which can be substituted into the definition of X, = < | Xir(s) o ds)
SEN
to get

Xir(’U) = pr(v)_a =3 Xir (34)

(ors)

From (29), (31) and (34) we get that

- . oy Xjrdj
1+ aSE@A )] X - oS0 57 (- s,
Air - - 35
H I+ S, W)) o
where px, = | [ (p-(s))'79ds is the price index of manufactured vari-

SEN
eties. Then we substitute (35) into (32) and we use also (34) to obtain the
consumer’s demand for the differentiated good in region r

o L—p aSQAG)  Ja,o Xirdi
B (w”px" st @) o )

Previous expression can be substituted into (35) to obtain the consumer’s de-
mand for the agricultural good in region r, that is

aS( QA1) Sai Xjrdj>

Ay =(1—p) (w PN T AS(QA () QAL () i

Then, substituting (36) and (37) into
U(Ai'm q) (Xi'm X*’L"l‘) Ar(l))) = Azlvju ((I) (Xir7 X*ira AT(Z)))H
we obtain the indirect utility function:

(L= """ (14 aS(QUA()))"

U(Aira o (Xi’!'? X_irs AI(Z))) - (pX ),u

Wi — aS(Q(Ar(Z))) fAT(i)Xjrdj)
TP TGS (1) (M)

Expression (34) can be used to derive an expression for the expenditure in
manufacturing, F;., that is

seN

26



This expression can be substituted into (34) to get the individual demand in

region r for variety v
ag

Xir (’U) = %Eir
Px,

1.B. Individual demand of the differentiated good by workers in
region r.

In this appendix we show how we derive the individual demand by the skilled
and by the unskilled consumers in region r. As fAT(i) dj = Q(A(7)), the de-
mands for each skilled individual 7 in region r as given by (7) and (8) can be
rewritten as

o T h ’V‘X r l 7‘X T
Ap, = (1= p) [wn, - px, 2Gelll XX | (39)
_ 1=y aS(Q(H) (hm, Xa,+lm, X0,)] .
Xy, = i[wHT,—&-PX,-T“ 1+a(5(sz(r(1){)) = o }7

while for each unskilled individual ¢ in region r the demands are

S(Q.(L hp, Xg,+lr,. XL,
Ap, = (1-p) [wLT - PX, 1ia.(S’(Q(,.()L))) (e ?L.(L? 2 )} ) (39)
_ K 1—p aS(Q-(L) (he,Xwu,+lr,.X1,)
X, = P [U/LT +ox, ey e ] :

Considering the second equations in (38) and in (39), we obtain a system of two
equations in the two unknowns Xy, and X _ given by

Xn, = wn, gl + SEa Ty
X =t e WSO, () (e Xy, Kp) (40)
L = p T TTTas@, (D)) (L)

where we used the fact that wy,, = 1 and where Q,.(H) = hy, + g, , Q-(L) =
hLT + lL,‘-
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APPENDIX 2.

In the case of the additive specification, we know that S(Q(A,.(7))) = QA (7).
Hence, with Q,.(H) = hy, + g, and Q,(L) = hy, + 11, the system in (40) be-
comes

) 1(¢La(hf?+)lm)(l | T PX,. lJEa(hf)fﬁlHr) (41)
talhr, +ln,)—a(l—p)i, _ a(l—p
T+athL, HL,) XLT + hLTXHT

{ 1+a(hyg, +Hlug,)—a(l—p)hy, XH = wy ") + a(l—pup) ZH XL
T pX, 1+a(hr,.+lL,.)

This system is solved to obtain the individual demands of the differentiated
good by the skilled workers and by the unskilled workers in region r, i.e., Xg,
and X, .

2.A. Complete networks

Let us now consider the complete network and derive the expression for
skilled wages as a function of H,. Substituting X,,(s) and X,,(s) from (26)
and (27) into (19) and making use of (14), the wage paid to skilled workers in
region r must satisfy the following equation

1 (L+ Hywg,) 1+af, (L+ Hywp,) 14 af,

Wi = o (H = B o1+ apsy, T =) + Hyo 1+ aps2,

(42)

and an analogous expression holds for wy,. Hence, we get a system of two linear
equations in wy, and wg, that can be solved to obtain the two regional wages
for skilled workers as an explicit function of a given distribution of workers, H,
and H,, between the two regions, and we find that the wage paid in region r to
skilled workers is

cA(Hy+¢H,)+¢0B(Hr+¢H,)+HypBA($—1)(¢41)

wp, = pL G2 (HZ+H2)—gpo(AHZ+ BH2)—H, H, |jioc(A+B)—02(¢2+1)+ 12 BA(p—1) (¢+1)]
(43)
where A = 22+l 4nq B = 2%tl 36 Thig expression shows that the wage

apfdyr+1 apd,+1°
depends on the value of o, and A and B represent a measure of the effects

produced by the proximity of neighbors, respectively, in r (where the number of
neighbours is given by Q, = H,. 4+ L) and in v (where the number of neighbours
is given by Q, = H, + L).

The wage of skilled workers in (43) evaluated in the case in which they are
evenly distributed in the two regions is given by the following expression

2uL afls +1
H o—p+ pafds (o —1)

WH/2 =

where Qs = (H/2 + L) is the number of neighbours in each region at the sym-
metric equilibrium.?” Tt can be readily shown that the wage (wpg, ) increases

36 An analogous expression to (43) holds for wp, .

37Specifically, we observe that A (H, = H, = H/2)=B (H, = H, = H/2)= ;;gﬁl.
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in the symmetric equilibrium with «. Finally, evaluating the wage of skilled
workers in (43) when they are all in region r we get that

_ pL2+ o(H+2L) (u+1) +20°uL(H + L)
" H (paL+1)[o—p+au(H+ L) (0 —1)]

WH

In what follows we show that Proposition 3 in Section 4.2 holds.
Proof of Proposition 3. First, consider the derivative of V (H.,., ¢, «) evalu-
ated at the symmetric equilibrium. It can be shown using the expressions for
skilled wages derived for the symmetric equilibrium in this Appendix that

VHT (H/27 (z)a a) (44)
B 4 (f20° + fro + fo) . (45)
 H(p+1) (0 —1)[a(H+2L)+2/{2+ 2L — H(c — 1)]}
1

{2lc —p+o(o+u]+pa(H+2L)[o -1+ (0 +1)]}

where the coefficients fy, f1 and fo are functions of u, o, L, H and a. We
know that all factors in the denominator are positive, given that ¢ > 1 > p
and that the term {2+ «[2L — H(c — 1)]} is positive when W, g, evaluated
at H, = H/2 is positive.?® Thus, the sign of Vg, (H/2,¢,«) depends on the
sign of the expression F' = f2¢? + fié + fo in the numerator, and the sym-
metric equilibrium is stable when F' < 0 and unstable when F' > 0. However,
we know that when a = 0, F = ayg = 8(1 — ¢)(2¢ou — ud — ¢o + ¢po* +
p2d — p? + o — o2 +20u — p). In this case, ag is the relevant term in deter-
mining the sign of Vi, (H/2,¢,«), and, as in Forslid and Ottaviano (2003),

the symmetry breaking point ¢p © = % < 1 is such that the sym-

metric equilibrium is stable only for ¢ € (0, 50).39 Note that for ¢ = 1,
F =ap =0. As a becomes positive and rises, F' becomes negative, that is F' =
dpHoo(o—1)(1—p)(2L+H) {a[H (0 — 1) — 2L] — 2} < 0,%° and the symmet-
ric equilibrium remains stable for ¢ = 1. By continuity the result holds for high
levels of integration (i.e., large ¢) and the symmetric equilibrium is always stable
for low trade costs. Moreover, for prohibitively high trade costs, when ¢ = 0,
F = fy that is negative for o = 0 as in this case fy = 8(u+1—0))(c—pu) = F < 0;
by continuity the result holds for positive and sufficiently small values of «, with
fo=8(u+1-0))(oc—p)+ara+aa®+aza® = F < 0 where the coefficients a1,
as and ag are functions of u, o, L and H. This proves the results in Proposition
3 on the symmetric equilibrium.

We now focus our attention on equilibria in which all skilled workers move to
one region. Note that, provided these full agglomeration equilibria exist, they

38 This requires that the relative mass of skilled workers with respect to the mass of unskilled
is not relatively too high, that is, H < 28&;5‘;;.

39We assume that the no black hole condition, that is 1 < o — 1, holds. This condition rules
out the case in which the symmetric equilibrium is never stable.

40We recall that we assume H < 2% to have Wo g, (H/2) > 0.
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are stable, and in what follows we show that the final part of Proposition 3
holds.

The value of V (H,., ¢, «) when all skilled workers are located in region r is
given by

Jg{2+a2L-H(o-1)]}¢' 7T
V(H,¢,a) =1In { 1?1+ dyo +do } (46)
where
dy = [14+a(H+L)|[paL(c+1)+0+pu > 0;
di = —Haolpa(H+L)(c—1)+0— ] <O0;
do = (I4+al)jpa(H+L)(c—1)+0c—pu|>0

When « = 0, expression (46) becomes

w&@=m< 2041 ) (47)

(14 ¢°) — p(1 — ¢%)

Equation (47) generates the sustain point ¢, i.e., the value of ¢ such that
full agglomeration is an equilibrium for ¢ > ¢,, as in Forslid and Ottaviano
(2003).%! When « is positive, we know that go > 1 and that expression q/)Hﬁ
is increasing in ¢ € [0,1] from 0 (if ¢ = 0) to 1 (if ¢ = 1).*2 Given the
sign of the parameters ds, di and dy, expression dod? + di1¢ + dy in the de-
nominator of (46) is an upward opening parabola in ¢ with positive value dg
when ¢ = 0.3 Moreover, we know that, when workers are all agglomerated
in 7, expression {2+ «[2L — H(o — 1)]} in the numerator must be positive to
have W,p, > 0.4* Finally, the parabola in the denominator (d2¢2 + di1é + dp)
must be positive in order to have W,g, > 0. Figure 3 presents the two
possible scenarios for this parabola by means of the two continuous curves
when « is positive and sufficiently small. In Figure 3 the numerator N =
g0 {2+ a[2L — H(c — 1)]} ¢' 777 is represented by the dotted line, which char-
acterizes an increasing function in ¢ taking the value 0 when ¢ = 0 and
go{2+a2L—H(c—1)]} > 0 when ¢ = 1. The lower parabola can be
excluded with a > 0 as it implies that with ¢ = 1 the full agglomeration is an

41Gee expression (25) at page 236 in Forslid and Ottaviano (2003).

42We recall that we assume the no black hole condition corresponding to the case of a =0
holds, that is p < o — 1.

43 Moreover, its minimum value is attained at ¢ = 72%712 > 0 when a > 0 (and at ¢ = 0
when a = 0), so that the parabola has a negative slope in ¢ = 0 only if « is positive.

44This requires that H < 22(';5(;;‘

45When o = 0: the numerator is still an increasing function in ¢ taking the value 0 when
¢ = 0 but it is smaller for any other value of ¢; the parabola is always increasing for ¢ € [0, 1],
it intersects the vertical axis at a lower value of dp, that is o —pu, and it is equal to the numerator
(20) when ¢ = 1.
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equilibrium, which contradicts direct computation.*® The only relevant case is
then the other parabola D = d2q§2 +dy¢+dp (that intersect the dotted curve in
two critical points ¢, and ¢,).*” In this case, full agglomeration in region r is
an equilibrium only for intermediate values of ¢ (when the higher parabola lies
below the dotted curve) for ¢ € (¢, ¢,,) as V(H, ¢, a) is positive. This proves
the results in Proposition 3 on full agglomeration equilibria.

QED

Insert Figure 3 about here

Fig. 3 Full agglomeration equilibrium

A general overview: the bifurcation diagram.

To explore further the relationship between the strength of relative concerns
(), the openness to trade (¢) and the existence and stability of the equilibria
we need to focus on numerical simulations of the model. First, let us perform
the numerical analysis on a model in which L =20, H =10, 0 =2 and p = 0.4
(Figure 4.a) or = 0.11 (Figure 4.b).*® We know that the sign of Vi, (H/2, ¢, )
in (44) depends on the sign of the expression F' = f20* + f1¢ + fo, and the
symmetric equilibrium is stable when F' < 0 and unstable when F' > 0. The
solid curves represent F' = ag as a function of ¢ when o = 0, as in Forslid and
Ottaviano (2003). They show that in this case the symmetric equilibrium is
stable only if F' < 0, that is, only if ¢ < qbfo. Assume now the existence of
relative concerns, a > 0. Figure 4.a and Figure 4.b represents the function F'

46Indeed, we know that when ¢ = 1 the denominator is
do¢? +di¢d+do = o (Hap + Lap + 1) (Ha + 2La — Hao + 2)
while the numerator is

go{2+al2L— Ho - D]}¢' 77T =0 (1+aul) [2EEN o1 a 2L — H(o — 1)]}

Hence when ¢ = 1, the argument of the logarithm in (46) is given by
[a(H+L)+l}“ (14aupl)
al+1 (Hap+Lap+1)’
a(H+L)+1]” (1+apl)
alL+1 (Hap+Lap+1)

which is equal to 1 when a = 0. With a positive value of

«, we can show that [ < 1 and, thus, agglomeration is never an

equilibrium when ¢ = 1.
a(H+L)+11H (1+apl)
Proof. [ alL+1 ] (Hap+Lap+1

I
know that these two expressions, defined respectively as LHS = [O‘(Z]fif_i“} and RHS =
Hop+Lop+1

n
) < 1 requires that [Q(H+L)+1] < HopdlLoptl = yye

alL+1 1+apl

, are both equal to 1 when p = 0, and that they both increase in the range

1+apl
1 € [0,1] and assume the same value % when p = 1. However, since Vu € (0,1) the
o%LH

Tzs > 0 and aiﬁ% < 0, the LHS is convex in p and the RHS is concave in p, which
implies that LHS < RHS. Q.E.D.

47The two critical points ¢, and ¢,, in Figure 3 correspond to those obtained in Table 1 for
a =0.16 when L =4, H =10, 0 =2 and p = 0.11.

48The values of the parameters for which curves in Figure 4.a — b are drawn are equal to
those used to derive Figure 5.a — b.
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for a = 0.02, 0.04, 0.06, 0.08. They show that with relative concerns, as ¢ rises
the symmetric equilibrium becomes stable as soon as ¢ > ¢,, where ¢, is the
"dispersion point" (so-called as the symmetric equilibrium is stable for ¢ > ¢,).
Hence, the symmetric equilibrium is stable both for small values of the freeness
of trade ¢, such that ¢ < ¢, and for high levels of integration, such that ¢ is
above the new critical level ¢,.

Then, we can use expression (46) to find the other two critical points ¢, and
¢,, for the equilibrium with full agglomeration. Full agglomeration in region r is
an equilibrium only for ¢ € (¢, ¢,). As ¢ rises from 0 and reaches the sustain
point, ¢,, full agglomeration becomes a stable equilibrium for ¢ > ¢,, as in
the case @« = 0. However, this equilibrium again disappears with a > 0 after
trade costs have decreased beyond a new critical level, that we name "unsustain
point", ¢,,.

Insert Figure 4 about here

Fig.4 Stability of the symmetric equilibrium for the complete network: the plot of F

Table 1 shows the values of ¢, ¢, ¢, and ¢, obtained numerically for the
model with L = 4, H = 10, 0 = 2 and g = 0.11.* The analysis in Table 1 is
summarized by the bifurcation diagrams reported in Figure 1 in the text of the
paper.

TABLE 1.

CRITICAL POINTS FOR DIFFERENT VALUES OF a.

¢s ¢b ¢d (rbu
a=0 07167 < 0.7181 / /
a=0.02 06347 < 0.6350 0.9891 < 0.9892
a=0.04 0.5850 0.5845 09731 < 0.9736
a=0.06 05504 > 0.5495 0.9589 < 0.9599
a=0.08 05245 > 0.5235 0.9475 < 0.9489
a=01 05043 > 0.5032 0.9386 < 0.9403
a=012 04877 > 0.4867 0.9317 < 0.9338
a=014 04739 > 04731 0.9265 < 0.9289
a=0.16 04622 > 0.4616 0.9227 < 0.9254

2.B. Segregated networks
In the case of the segregated network the system in (41) becomes

1+aH,—a(l—p)H, _ “
I+aH, Xy, = wH, Pxn (48)
1+aLfoz(17,u)LX _u

14+alL Ly PX,

49The choice of a smaller value of L and px = 0.11 allows for the asymmetric stable equilibria
when o > 0.04.
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which can be solved for Xy and Xp,. to find respectively that

wy. 1+ aH,
X = L d 49
H, upr,l—s—auHr al (49)
1 1+al
X, = p———r0.
px, 1+aul

Making use of these solutions, we can rewrite the total demand in region r for
variety s produced in region k in (13) as follows

(s)~° 1 H, 1 L
Prr(5) ( + aH, 5 +a L)

Py’ WH T apH, " 1+ apl

Xir(s) = p (50)

where the price indices and the prices are respectively given by (17), (18) and
(16). Making use of (50), the wage in (19) can be rewritten as follows

B [ (Arwp, + Ar) N ¢ (Aywp, +AL)}
o |H.+(H-H.)¢ (H—-H)+H.¢

W,

— 1+aH, — 1to(H-H,) _ — 1+alL
where A, = 1+ocuHT»HT’ A, = Tran(T—H.) (H—-H,) and Ap = 1+(WLL. Pre-
vious expression can be considered together with the analogous expression ob-
tained for wy, to get a system of two equations in two unknowns wy, and wy,,

that can be solved to find the two skilled regional wages given by

_ AL [200H, +oH, (1+ %) — Ay (1= 6) (6 +1)]

: b a

WH

and
 pAg [200H, +oH, (¢ +1) = Ap(1— ¢) (¢ +1)]
v Ds
with the denominator of both wages given by D, = 0% (H, + ¢H,) (H, + ¢H,)
— Ajou(Hy + ¢H,) — opA, (H, + ¢H,) + p? (1 — @) (1 + ¢) A, A,.
Then, W, in (9) can be written for skilled workers in region r as

whH
Wop, = —r
L apH,
while for unskilled it is given by
1
Waor, = ———
L1y Lop

Hence, we can rewrite (23) as follows

WH,

B w
(H—HT)+HT¢]1U{ 1+ aH, ] e }

VHT? 70{ :h'l w
(Hr, ¢,0) {{HW(HHTM L+o(H - Hy) | anr=my

(53)

33



where the two regional wages for skilled workers wy, and wy, can be substituted
respectively from (51) and (52).

We first focus on the equilibrium with full agglomeration and we show that
what stated in Proposition 4 in Section 5 for segregated networks holds.

Proof of Proposition 4 Expression (53) evaluated when all skilled workers
are located in region r (i.e., H, = H and H, = 0) is

14+ 722
VS(H,¢7a)=ln{ 20 (1+ aH)" ¢ }

pH [0 =146 (o + D] a+ [0 — p+ 6" (0 + )]

The value of V*(H, ¢, @) in this case does not depend on L. On the one hand,
when ¢ — 0 (that is, in autarky), V* (H,0,a) — —oco and full agglomeration
is not an equilibrium. On the other hand, with complete integration, ¢ = 1,
we find that V* (H, ¢, ) = In 8B which is negative, provided o > 0,

( p (I+Hoy)”
o( QtaH
because (1572““)) = —paH? g;ﬁi % < 0 and full agglomeration is not

an equilibrium either with complete integration. Moreover, when « is positive
and sufficiently small full agglomeration is an equilibrium only for intermediate
values of openness to trade as the numerator, which is a concave function in
¢ that increases from 0 when ¢ = 0 to 20 (1 + «H)" when ¢ = 1, and the
denominator, which is a convex parabola in ¢ that increases from its minimum
value uH (0 — 1)a+ 0 — p > 0 when ¢ = 0 to 20 (1 + Hau) when ¢ = 1,
intersect twice in ¢, and ¢,,, both in the range (0,1).>° QED

We now consider the symmetric equilibrium and we show that we can derive
the results of the numerical analysis mentioned in the final part of Section 5 for
the symmetric equilibrium. The derivative of V' (H,., ¢, «) in (53) with respect
to H, evaluated at the symmetric equilibrium is given by the expression

4 (ko9 + k16 + ko)
(1+¢) (o —1)(2+ aH) (hid + ho)

where the coefficients ks, k1, ko, h1 and hg are functions of u, o, H and « and
they do not depend on L' As the denominator of Vi (H/2,¢,a) is positive,

Vi, (H/2,6,0) = —

50 This result can be compared with the case in which o = 0 that implies that: the numerator
is still an increasing function in ¢ taking the value 0 when ¢ = 0 but it is smaller for any other
value of ¢ € [0, 1]; the parabola is always increasing for ¢ € [0, 1], it intersects the vertical
axis at a lower value, that is o — p, and it is equal to the numerator (20) when ¢ = 1.

5189pecifically,

ke = o?H?>p(o+1)[o(u—2)+2(1—p)]—2aH[o(0c+opu—1)+3u(c+p—1)]
—4(oc+p—1)(c+pn);

ki = 2a°H*[0(0—1)+ 1] +4aH [0 (1+p) (0 — 1) +2p%] + 8 [0 (0 — 1) + p?] > 0;

ko = o®H?u(o—1)[op—2(c—1)]—2aH [p(p+3)+0%(p+1)—0o(5u+1)]
—4(c—p—=1)(c —p);

hi = 2(c+up)+pa(c+1)H >0;

ho = 2(c—p)+po(c—1)H >0.
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the sign of V7 (H/2, ¢, a) depends on that of the parabola G = kod? +k1o+ ko,
with the symmetric equilibrium stable (vs unstable) only when G is negative
(vs positive). We focus our analysis on the simulated model with H = 10 and
o = 2. Figure 5.a (on the left) represents the value of G as a function of ¢ in
the case of a = 0 (solid curve), a = 0.02 (dash dot), o = 0.04 (dash), o = 0.06
(dot) and o = 0.08 (long dash) when p = 0.4.

Insert Figure 5 about here

Fig.5 Stability of the symmetric equilibrium for the segregated network: the plot of G

Figure 5.b (on the right) represents G for the same values except that now
1t = 0.11, where p is proportional to the share of income, net of the conspicuous
effect, devoted to acquire the differentiated good.?> The numerical analysis
shows that, the introduction of weak relative concerns tends to stabilize the
symmetric equilibrium for high levels of integration ¢. Stability always holds for
¢ =1 as then G = 4a?H?uo (o —1)(u — 1) < 0. The size of the interval of ¢ on
which stability holds is increasing in o and decreasing with p. Figure 5.a also
shows that for intermediate levels of integration ¢ the symmetric equilibrium
is destabilized when when g is large. Indeed, in this case the agglomerative
effect they produce is stronger than the dispersion effect. On the other hand,
Figure 5.0 shows that when p is relatively low the symmetric equilibrium can be
stabilized for low and intermediate values of economic integration ¢ provided «
is sufficiently large.

2.C. The mixed case

Let us consider the case of the additive specification. Then when region r
has a complete (integrated) network, we know that the aggregate demand in r
of variety s produced in r, X,-(s), is given by (26), while the aggregate demand
in r of variety s produced in v can be obtained from (27) and it is given by

(c—-1)77° (L+ Hywpy,)(La+aH,+1)

Xl = g 1tan(L+H)

On the other hand, given that region v has two segregated networks, we know
that the aggregate demands in v of variety s produced respectively in v and in
r can be obtained from (50). Hence, the wage in (19) in region 7 in the mixed
case can be rewritten as follows

M [(L + Hywg,)

(wHUA,U + AL)
(H, + H,9)

AT O T He)

WH, = ;

52Specifically, from  (4), (9) and  (10), we  know  that p =

__aS@Ar)  Iapa) Xird
PX, (X” THaSOUARD)  Ja, (1) &
WaiT
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while that obtained in region v is given by
v (vaAv + Ap) o] (L + HTer)

YT A ) T (H+ H)
We use these last two equations to find the wages of skilled workers in the two

regions, which are respectively

0¢? A Hy—ALuA,+ALoHy+0pAL H.+ALu¢>A,+ALopH,

WH, = N ooH], H, To?¢H2+ 02 g H2+ Ap2 Ay Hy+02 02 Hy Hy —opiAy Hy—opd Ay, Hy— AcudH2 — Ap2 g2 A, H, — AcpH, H,

and
cALH, —ApArLH,+op AL Hy+ALocdp*H,+Apnd* AL H,.+ALodH,

WH, = M orH, H, 402 H2+ 02 H2+ Ap A, H, 10267 H, H, —opA, H,—opdA, H,— AcpgH2— Aj2 $? A, H, — Ao, H,
where the two denominators in the two equations are equal.

Then, we find that with W, g, for skilled workers in the integrated region r
given by

L+ HerT

ap

Lap+ apH, +1
and Wy m, for skilled workers in the segregated region v

Weaonr = WH, —

wy
Wory = ——4—
aHv aMHv + 1 3
the log of the indirect utility levels V (H,., ¢, «) in the mixed case is given by
mix pxn \M (1+a(LrH,) \* Wi, —anprpenititey
v () (i) ] o

Evaluating V™ (H,., ¢,a) in (54) when all skilled workers are located in
the integrated region r we obtain the following expression®?

mizx 1+apl){2+a[2L—H(c—1 ao(H+L)+1*o 1_%

4 (H,¢,a) =In {[Lau(;+ﬁ)fu-)i-g]j[;-i-[a(H+£)]}¢%]4]:[(L(a-:l)[LJ;(]U—(lﬁ)(H-ﬁ-L)-&-a—u]
From the inspection of V™ (H, ¢, o) we know that agglomeration in r can be
an equilibrium only for high or intermediate ¢. When ¢ = 1, the argument of
the logarithm in V™ (H, 1, ) is equal to 1 when a = 0. With a positive value
of a, we can show that the argument of the logarithm in V™ (H, 1, o) is smaller
than 1 and, thus, agglomeration is an equilibrium when ¢ = 1, only for relatively
large value of p provided that the number of unskilled workers is relatively large
with respect to that of skilled workers, that is H < 2L/(c—1).5* More generally,

53Where 2+« [2L — H(o — 1)] in the numerator has to be positive to have a positive value
of W g when Hr. = H. All the other factors in the numerator and denominator are positive.
54Proof.  The argument of the logarithm in V™ (H,1,a) is smaller than 1 if
Ha+2La+2+op(H+2L+2L2a+2H Lo
[ (1+a,u,L){25—a[2L—H(a—1)]} )l < [a(H + L)+ 1]*. We know that these two expres-

2
o i s LIS — 22205220 UL 20 100 s — o +1) 417

are respectively equal to % > 1 and to 1 when g = 0, and that they both
Ha+La+1

increase in the range p € [0,1] and assume respectively the value 2 fatsia-fasts and
Ho + Lo+ 1 when p = 1. If H > 2L/(0 — 1) we find always that LHS > RHS for
1 € [0,1] and therefore full agglomeration in r with ¢ = 1 is never an equilibrium. However,
if H < 2L/(0 — 1) full agglomeration in r» with ¢ = 1 is an equilibrium for relatively large
value of p that ensure that LHS < RHS. Q.E.D.
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we know that in this last case full agglomeration in r is an equilibrium also for
all values of ¢ € (¢4, 1).

Instead, evaluating V™ (H,., ¢,«) in (54) when all skilled workers are lo-
cated in the segregated region v, we find that

Ve (0, ¢, a)
n {(La+1)[Hau(a+1)+o+u]¢2—Hoa[(a—1)auH+a—p]¢+(La+1)[Hoeu(a—l)—&-o—,u}}
20(La+1)1*“(aH+1)“¢17%

From the inspection of V" (0, ¢, &) we know that agglomeration in v can be
an equilibrium only for high or intermediate ¢. When ¢ = 1, the argument of
the logarithm in V™% (0, 1, «) is equal to 1 when o = 0.

References

[1] Abel, A.: Asset Prices under habit formation and catching up with
Jonesses. American Economic Review, 80 (2), 38-42 (1990)

[2] Arrow, K., Dasgupta, P.: Conspicuous consumption; inconspicuous leisure.
Mimeo, Stanford University and Cambridge University (2007)

[3] Baldwin R., Forslid, R., Martin, P., Ottaviano, G., Robert-Nicoud, F.:
Economic Geography and Public Policy. Princeton University Press (2003)

[4] Berliant, M., Kung, F.-C.: Bifurcations in Regional Migration Dynamics.
Regional Science and Urban Economics, 39, 714-720 (2009)

[5] Bettencourt, L. M. A.: The Origins of Scaling in Cities. Science, 340 (6139),
1438-1441 (21 June 2013). [DOI:10.1126/science.1235823]

[6] Blanchflower, D., Oswald, A.: Well-Being Over Time in Britain and the
USA. Journal of Public Economics, 88, 1359-1386 (2004)

[7] Borjas, G. J.: Self-Selection and the Earnings of Immigrants. American
Economic Review, 77, 531-553 (1987)

[8] Borjas, G. J.: The Economics of Immigration. Journal of Economic Liter-
ature, 32, 1667-1717 (1994)

[9] Carayol, N., Roux, P. , Yildizo Glu, M.: Inefficiencies in a model of spa-
tial networks formation with positive externalities. Journal of Economic
Behavior & Organization, 67, 495-511 (2008)

[10] De Marti, J., Zenou, Y.: Identity and Social Distance in Friendship For-
mation. Research Papers in Economics, Stockholm University, Department
of Economics (2012)

37



[11]

Duranton, G.: Spatial Economics. In: Durlauf, S. N,
Blume, L. E. (eds.) The New Palgrave Dictionary of Eco-
nomics, Second Edition (2008). The New Palgrave Dictionary
of Economics Online. Palgrave Macmillan. 21 October 2010
<http://www.dictionaryofeconomics.com/article?id=pde2008 S000195>
doi:10.1057/9780230226203.1583

Dussenbery, J.: Income, savings and the theory of consumer behavior.
Harvard University Press, Cambridge Mass (1949)

Eagle, N., Pentland, A., Lazer, D.: Inferring friendship structure by using
mobile phone data. Proc. Natl Acad. Sci. 106, 15274-15278 (2009)

Fasterlin, R. A.: Does Economic Growth Improve the Human Lot?. In:
David, P. A., Reder, M. W., (eds.) Nations and Households in Economic
Growth: Essays in Honor of Moses Abramovitz, pp. 89-125. New York:
Academic Press, Inc. (1974)

Forslid, R., Ottaviano, G. I. P.: An Analytically Solvable Core-Periphery
Model. Journal of Economic Geography, 3, 229-240 (2003)

Frank, R.: Choosing the right pond. Oxford University Press. Oxford
(1985)

Frey, B., Stutzer, A.: What can economists learn from happiness research?.
Journal of Economic Literature, XL, 402-435 (2002)

Fujita, M., Krugman P., Venables, A. J.: The spatial economy: cities,
regions and international trade. The MIT Press, Cambridge, Massachusetts
(1999)

Fujita, M., Thisse, J.-F.: Economics of Agglomeration. Cities, Industrial
Location, and Regional Growth. Cambridge University Press, Cambridge
(2002)

Gaigné, C., Thisse, J.-F.: New Economic Geography: Past and Future.
In: Fischer, M. M., Nijkamp, P. (eds.) Handbook of Regional Science, pp.
539-568. Springer-Verlag, Berlin Heidelberg (2014)

Galeotti, A., Goyal, S., Kamphorst, J.: Network formation with heteroge-
neous players. Games and Economic Behavior, 54, 353-372 (2006)

Ghiglino, C., Goyal, S.: Keeping up with the neighbors: social interaction
in a market economy. Journal of the European Economic Association, 8,
90-119 (2010)

Ghiglino, C., Nocco, A.: When Veblen meets Krugman. University of Essex
Discussion Paper Series No 708 (2012)

38



[24]

[25]

[26]

[27]

[28]

[29]

Helpman, E.: The Size of Regions. In: Pines, D., Sadka, E., Zilcha, I.
(eds.), Topics in Public Economics. Theoretical and Empirical Analysis,
pp- 33-54. Cambridge University Press (1998)

Henderson, J. V.: The sizes and types of cities. American Economic Review,
64, 640-656 (1974)

Hopkins, E., Kornienko, T.: Running to keep in the same place: consumer
choice as a game of status. American Economic Review, 94, 4, 1085-1107
(2004)

Helsley, R. W., Strange, W. C.: Urban interactions and spatial structure.
Journal of Economic Geography, 7, 119-138 (2007)

Helsley, R. W., Zenou, Y.: Social networks and interactions in cities. Jour-
nal of Economic Theory, 150, 426— 466 (2014)

Ioannides, Y.: From Neighborhoods to Nations. The Economics of Social
Interactions. Princeton University Press, Princeton (2013)

Johnson, C., Gilles, R. P.: Spatial social networks. Review of Economic
Design, 5, 273-299 (2000)

Kuhn, P, Kooreman, P., Soetevent, A., Kapteyn, A.: The Effects of Lottery
Prizes on Winners and Their Neighbors: Evidence from the Dutch Postcode
Lottery. American Economic Review, 101 (5), 2226-47 (2011)

Krugman, P.R.: Increasing returns and economic geography. Journal of
Political Economy, 99, 483— 499 (1991)

Layard, R.: Happiness: lessons from a new science. Penguin Books. London
(2005)

Liu, X., Patacchini, E., Zenou, Y.: Peer Effects in Education, Sport, and
Screen Activities: Local Aggregate or Local Average?. CEPR Discussion
Paper No. 8477 (2011)

Ludema, R., Wooton, I.: Regional Integration, Trade and Migration: Are
Demand Linkages Relevant in Europe?. In: Faini, R., De Melo, J., Zim-
mermann, K.F., (eds.) Migration. The Controversies and the Evidence, pp.
51-75. CEPR and Cambridge University Press (1999)

Luttmer, E. F. P.: Neighbors as Negatives: Relative Earnings and Well-
Being. Quarterly Journal of Economics, 120 (3), 963-1002 (2005)

Mossay, P., Picard, P. M.: On spatial equilibria in a social interaction
model. Journal of Economic Theory, 146, 2455-2477 (2011)

Mossay, P., Picard, P. M.: Spatial segregation and urban structure. RIETI
Discussion Paper Series 13-E-056 (2013)

39



[39]

[50]

[51]

[52]

[53]

[54]

Murata, Y.: Product Diversity, Taste Heterogeneity, and Geographic Dis-
tribution of Economic Activities: Market vs. Non-Market Interactions.
Journal of Urban Economics, 53, 126-144 (2003)

Nocco, A.: Preference Heterogeneity and Economic Geography. Journal of
Regional Science, 49, 33-56 (2009)

Ottaviano, G. I. P., Tabuchi, T., Thisse, J.-F.: Agglomeration and Trade
Revisited. International Economic Review, 43, 409-435 (2002)

Ottaviano, G. I. P.: Agglomeration, trade and selection. Regional Science
and Urban Economics, 42, 987-997 (2012)

Pfliiger, M.: A Simple, Analytically Solvable, Chamberlinian Agglomera-
tion Model. Regional Science and Urban Economics, 34, 565-573 (2004)

Pfliiger, M., Suedekum, J.: On Pitchforks and Tomahawks. Journal of
Regional Science, 51, 292-298 (2011)

Quinn, M. A.: Relative Deprivation, Wage Differentials and Mexican Mi-
gration. Review of Development Economics, 10, 135-153 (2006)

Radu, D.: Social Interactions in Economic Models of Migration: A Review
and Appraisal. Journal of Ethnic and Migration Studies, 34, 531-548 (2008)

Saramaki J., Leicht E. A., Lopez E., Roberts S.G.B., Reed-Tsochas F.,
Dunbar, R.I.M.: Persistence of social signatures in human communication.
Proc. Natl Acad. Sci. 111, 942-947 (2014)

Schelling, T.C.: Dynamic models of segregation. Journal of Mathematical
Sociology, 1, 143-186 (1971)

Schlapfer, M., Bettencourt, L. M. A., Grauwin, S., Raschke, M., Claxton,
R., Smoreda, Z., West, G. B., Ratti, C.: The scaling of human interactions
with city size. J. R. Soc. Interface, September 2014, Volume 11, Issue 98
DOLI: 10.1098/rsif.2013.0789

Stark, O., Taylor, J.E.: Migration Incentives, Migration Types: the Role
of Relative Deprivation. Economic Journal, 101, 1163-1178 (1991)

Tabuchi, T.: Urban Agglomeration and Dispersion: A Synthesis of Alonso
and Krugman. Journal of Urban Economics, 44, 333-351 (1998)

Tabuchi, T., Thisse, J.-F.: Taste Heterogeneity, Labor Mobility and Eco-
nomic Geography. Journal of Development Economics, 69, 155-177 (2002)

Tabuchi, T., Thisse, J.-F.: Regional specialization, urban hierarchy, and
commuting costs. International Economic Review, 47, 1295-1317 (2006)

Veblen, T.: The Theory of the Leisure Class. Macmillan (1899)

40



[65] Wesolowski A., Eagle N., Noor A. M., Snow R.W., Buckee, C.O.: The
impact of biases in mobile phone ownership on estimates of human mobility.
J. R. Soc. Interface 10, (2013) DOI: 10.1098/rsif.2012.0986

[56] World Bank: World development report 2009: reshaping economic geogra-
phy. Washington D.C. - The Worldbank (2008)

41



H/2 ; H/2

0 d)s d)b 1 0 ¢s d)b d)d d)u 1

a) a=0 b) a=0.02

H/2
0 ¢b ¢s d)d d)u 1
¢
c)a=0.04

Fig. 1



H H
A
H, H,
H/2 l H/2
v - l- -
b, =0.3106 o) bs 01293 Pg-03949 Py-07376 P
a) b)

Fig. 2



N, D 3

]
1




60

40+ 0

-104

-0l 0 15
604"
~2¢04
o=0.08 """ 0=0.06 — — o=0.04 =~ 0=0.02 o=0.08 """ 0=0.06 — — o=0.04 — " — o=0.02
— o=0 o=0

Fig. 4



o=0.08 """ 0=0.06 — — o=0.04 —"— o=0.02 o=0.0§ """ o=0.06 —— o=0.04 = = o=0.02

a) b)

Fig. 5



