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Abstract

We develop a model in which ethnic minorities can either assimilate to the ma-
jority’s norm or reject it by trading off higher productivity and wages with a greater
social distance to their culture of origin. We show that “oppositional” minorities
reside in more segregated areas, have worse outcomes (in terms of income) but are
not necessary worse off in terms of welfare than assimilated minorities who live in
less segregated areas. We find that a policy that reduces transportation cost de-
creases rather than increases assimilation in cities. We also find that when there
are more productivity spillovers between the two groups, ethnic minorities are more
likely not to assimilate and to reject the majority’s norm. Finally, we show that

ethnic minorities tend to assimilate more in bigger and more expensive cities.
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1 Introduction

In 2017, in Michigan, an Indian-American emergency-room doctor who belongs to the
Dawoodi Bohra community, a Shiite Muslim sect, was charged with performing female
genital mutilation on several young girls. In Minnesota, a black police officer, the first
Somali-American cop in his precinct, shot an unarmed Australian woman. Both incidents
were immediately seized upon by the far right as examples of the inability — or refusal —
of Muslims to assimilate. Assimilation of immigrants is indeed a hot debate in the United
States but also in Europe. For some, assimilation is based on pragmatic considerations,
like achieving some fluency in the dominant language or some educational or economic
success. For others, it involves relinquishing all ties to the old country. For yet others, the
whole idea of assimilation is wrongheaded, and integration is seen as the better model.

Since, both in the United States and in Europe, ethnic minorities live disproportion-
ately in cities, assimilation or the lack of it can only be understood within a spatial
framework. What are the costs and benefits of assimilation? Does residential location
affect the assimilation process of ethnic minorities? Do people who assimilate to the ma-
jority’s norm tend to reside in the same areas as the majority group? Is segregation good
or bad? Are ethnic minorities better off by assimilating to the majority’s values?

In this paper, we investigate these issues by studying how ethnic minorities assimilate
or reject the majority’s norm and how this impacts on their residential location, housing
prices and the size of the city. Surprisingly, at least from a theoretical viewpoint, there
is very little research on the relationship between the urban space and the assimilation
choices of ethnic minorities.

We develop a model in which ethnic minorities can either assimilate to the major-
ity’s norm or reject it. If they assimilate, their productivity and thus their wage will be
“pooled” with that of the majority group and they will therefore obtain a higher income
than “oppositional” minorities who reject the majority’s norm. This, in particular, implies
that their economic status (their relative income with respect to that of the society) will
be higher. There is also a social cost of assimilation since they need to distance themselves
from their culture of origin. However, the higher is the fraction of minorities who assimi-
late, the lower is the cost of the perceived distance between assimilation and values from

the minority group. This means that there are complementarities in assimilation choices



since the higher is the fraction of assimilated minorities, the greater are the benefits from
assimilation. We assume that all individuals are ex ante heterogenous in terms of the
weight a they put on the importance of income in their utility function. This implies that
individuals will very high o will tend to assimilate to the majority’s norm while, those
with very low a will tend to reject the majority’s norm.

We show that three types of equilibria may emerge: An Assimilation Social Identity
Equilibrium (ASIE), in which all minority individuals choose to totally assimilate to
the majority group, an Oppositional Social Identity Equilibrium (OSIE), in which all
minority individuals totally reject the social norm of the majority group, and a Mixed
Social Identity Equilibrium (MSIE), in which a fraction of minority individuals assimilate
while the other fraction choose to be “oppositional”. We give the exact conditions under
which each equilibrium is unique and stable but also when there are multiple equilibria.
We show, in particular, that the fraction of ethnic minorities in the population has to be
large enough while the productivity spillover effect has to be low enough for a MSIE to
emerge.

In the second part of the paper, we explicitly model the city and, therefore, the
location choices of all individuals. The city is assumed to be monocentric and landlords are
absentee. Each individual consume a non-spatial good and decide the size of their housing,
the price to pay for it and her location in the city. To keep the model tractable, we now
assume that all individuals are ex ante identical in terms of a, the weight they put on the
importance of income in their utility function. As a result, a MSIE cannot emerge anymore
because it is not stable. We establish under which conditions either an Assimilation
Social Identity Urban Equilibrium (ASIUE) or an Oppositional Social Identity Urban
Equilibrium (OSIUE) emerges or when both can coexist (multiple equilibria). We show
that, in the former equilibrium, all ethnic minorities assimilate and live together with the
majority group while, in the latter, all ethnic minorities reject the majority’s norm and
segregate themselves at the vicinity of the CBD while the majority individuals reside at
the periphery of the city. We find that “oppositional” minorities reside in more segregated
areas, have worse outcomes (in terms of income) but are not necessary worse off (in terms
of welfare) than assimilated minorities who live in less segregated areas.

Moreover, we find that a policy that reduces commuting costs or increases the supply

of land makes the Oppositional Social Identity Urban Equilibrium (OSIUE) more likely



to emerge. In other words, these two policies decrease assimilation in cities. We also find
that more productivity spillovers between the majority and minority groups makes ethnic
minorities more likely to reject the majority’s norm while an increase in the fraction of
minorities in the population makes multiple more likely to emerge. Finally, we show that
ethnic minorities tend to assimilate more in bigger and more expensive cities.

There is a growing literature trying to understand the process of assimilation of ethnic
minorities. Different studies have shown distinct significant influences on the assimilation
process for immigrants: the quality of immigrant cohorts (Borjas, 1985), country of origin
(e.g. Beenstock et al., 2010; Borjas, 1987, 1992; Chiswick and Miller, 2011), ethnic con-
centration (e.g. Edin et al., 2003; Lazear, 1999) and personal English skill (e.g. Chiswick
and Miller, 1995, 1996; Dustmann and Fabbri, 2003; McManus et al., 1983).

There is also an important literature that studies the concept of oppositional cultures
among ethnic minorities. In this literature, as in our model, ethnic groups may “choose”
to adopt what are termed “oppositional” identities, that is, some actively reject the dom-
inant ethnic (e.g., white) behavioral norms (they are oppositional) while others totally
assimilate to it (see, in particular, Ainsworth-Darnell and Downey, 1998).|H From a the-
oretical perspective, researchers have put forward the role of cultural identity (Akerlof
and Kranton, 2010) in the assimilation patterns of ethnic minorities (see, e.g. Bisin et
al., 2011a,b, 2016; Panebianco, 2014; Verdier and Zenou, 2017, 2018) and show how op-
positional identities can emerge as an equilibrium outcome (Akerlof, 1997; Austen-Smith
and Fryer, 2005; Selod and Zenou, 2006; Battu et al., 2007; Bisin et al., 2011a; De Marti
and Zenou, 2017, Eguia, 2017).E] Finally, some recent papers have highlighted the role
of cultural leaders and/or social networks as an important aspect of the identity choices
and integration of ethnic minorities in Europe and the United States (Hauk and Mueller,
2015; Carvalho and Koyama, 2016; Prummer and Siedlarek, 2017; Verdier and Zenou,
2017, 2018).

!Studies in the United States (but also in Europe for ethnic minorities) have found, for example,
that African American students in poor areas may be ambivalent about learning standard English and
performing well at school because this may be regarded as “acting white” and adopting mainstream
identities (Fordham and Ogbu, 1986; Wilson, 1987; Delpit, 1995; Ogbu, 1997; Battu and Zenou, 2010;
Fryer and Torelli, 2010; Bisin et al., 2011b; Patacchini and Zenou, 2016).

2In a series of papers, Zimmermann et al. (2007), Constant and Zimmermann (2008), Constant et al.
(2009) have proposed a new measure of the ethnic identity of migrants by modeling its determinants and
explores its explanatory power for various types of their economic performance. They have proposed the
ethnosizer, a measure of the intensity of a person’s ethnic identity, which is constructed from information
on language, culture, societal interaction, history of migration, and ethnic self-identification.



Compared to this literature, our contribution is to put forward the role of the urban
structure on the assimilation choices of ethnic minorities. In particular, we are able to
show why segregation is detrimental in terms of economic outcomes for minorities, how
bigger and more expensive cities affect the assimilation choices of minorities and how a
transportation policy pushes them not to assimilate.

The rest of the paper unfolds as follows. In the next section, we develop the baseline
model and provide the conditions under which each equilibrium emerges. In Section [3| we
introduce the city structure and show how space affects the assimilation choices of ethnic
minorities. Finally, Section [4] concludes. All proofs can be found in Appendix [A] while,
in Appendix [B] we determine the equilibrium values of the endogenous variables in any

urban equilibrium.

2 Baseline model

2.1 Social groups

Consider a city with a continuum of individuals of size 1] Among them a percentage
1 are members of group m and a percentage 1 — u are members of group c. We assume
that pu < 1/2, implying that the group m is the minority group and the group c is the
majority group. If we think of ethnicity, then the group m is the ethnic minority group
while group ¢ corresponds to the native group.

Thus, there are two social groups, m and ¢, which are “categories” that individuals
learn to recognize while growing up. Each individual is inherently a member of group
m or ¢. These groups are given and we focus on the assimilation decision (identification
process) of the ethnic minority group m, i.e., whether or not they want to assimilate to
the majority group c. Quite naturally, we assume that the majority group c is sufficiently
large so that they always identify with their own group and we do not deal with their
identification decision. In contrast, each minority individual can either choose to identify
with her own group m (i.e., rejection of the majority’s norm) or to the majority group c
(i.e., assimilation). In equilibrium, two different groups of ethnic minorities will emerge:

those who choose to assimilate to the majority group’s identity, referred to as assimilated

3We explicitly model the city and the location choices of all agents in Section



ethnic minorities, and those who choose to reject the majority group’s identity, referred

to as oppositional ethnic minorities.

2.2 Production and wages

In the city, the numéraire good is produced by only using labor. The production of
this good exhibits constant returns to scale at the firm level but involves agglomeration
economies at the city level. Agglomeration economies are positive external effects of
population concentration that arise from various factors such as spillovers among people
and firms, labor pooling, and love of variety in consumption and production (see Duranton
and Puga, 2004, for an overview). Much of them require intensive communication among
individuals in the city. When urbanites identify themselves with different social groups,
then agglomeration economies are relatively weak since individuals from a certain group
do not fully socialize with individuals belonging to other social groups. Hence, the effects
of agglomeration economies would be weaker with the lack of interaction of people from
different social groups.

To capture this idea, we assume that the productivity of a minority individual identi-

fying herself with groups m (oppositional) and ¢ (assimilated) is respectively given by:

Y A) = (1= p+ePpu+1—p), (1)

yelN) =fOpu+1—p+e(l =N p),

where y; represents the output of a minority individual when she identifies with group
J (J = m,c), A is the (endogenous) share of minority individuals identifying with the
majority group, i.e., the ones who choose to assimilate to the majority’s norm (group c)
and € € [0,1] is a constant. Because the majority individuals always identify themselves
with the majority group, the total mass of people identifying with the majority group is
given by Ay + 1 — p, while the total mass of people identifying with the minority group
m (thus rejecting the majority’s norm) is given by (1 — \)u. We assume that f(-) is twice
continuously differentiable, f/'(-) > 0, and f”(:) < 0.

The general idea behind is that it is easier for assimilated ethnic minorities to

interact and communicate with individuals from the majority group than oppositional



ethnic minorities and this is reflected in terms of their productivity and wages. Indeed,
by interacting less with the majority group, oppositional minorities may have difficulties
in inter-ethnic relationships due to language barriers (see e.g. Lazear, 1999; De Marti and
Zenou, 2017) or more generally to different social norms and cultures.ﬂ

In particular, in , € can be interpreted as the degree of agglomeration economies due
to the interaction of individuals from different social groups or the inter-group productivity
spillover effects. 1If ¢ = 0, agglomeration economies hardly spread to different social groups
and the production of each individual is only affected by the population she identifies with.
In that case, y,,(A) = f((1 = M) p) and y.(A) = f(Au+1—p) and, because p < 1/2,
Ym(N) < ye(A), YA € [0,1]. If ¢ = 1, agglomeration economies are equally effective across
different social groups and y,,,(A) = y.(A). When 0 < € < 1, independently of the value of
g, Ym(A) < ye(A), VA € [0,1]. Moreover, the higher is ¢, the lower is the wage difference
Ye(A) = ym(A)F] We have the following result:

Lemma 1

(1) The income of the majority group is always higher than that of the minority group,
i.e. Ye(A) > ym(AMVA € [0,1] and Ve € [0,1] Suppose € # 1 Then, when \, the
fraction of ethnic minorities identifying with the majority group, increases, ye(\)
increases and is concave in A while y,,(\) decreases and is concave in \. Moreover,

the income ratio y.(\)/ym(N)increases with .

(ii) When €, the degree of agglomeration effect, increases, both y.(\) and y,,(\) increase

and are concave in €. Moreover, the income ratio y.(\)/ym () decreases with .

This lemma is important because it provides us with some important properties of the
incomes, which will be useful for the equilibrium characterization. First, in (7), we look
at the effect of an increase of A (an endogenous variable) on the incomes of both groups.
Figure 1(a) depicts the shape of these three curves. When more ethnic minorities choose to

assimilate, the income of group ¢ (which includes both the majority group and assimilated

4For example, Meng (2005) shows that intermarried (i.e., more assimilated) immigrants earn signif-
icantly higher incomes than endogamously married immigrants, even after human capital endowments
and endogeneity of intermarriage are taken into account. Similarly, Biavaschi et al. (2017) find that
migrants who Americanized their names, which embodies an intention to assimilate among low-skilled
migrants, experienced larger occupational upgrading than those who did not.

®Indeed, since f'(-) >0, f”(-) < 0 and pu < 1/2, it is easily verified that O [y.(\) — ym()\)] /0e < 0.



minorities) increases while the income of the oppositional ethnic minorities decreases. This
implies that the income ratio between these two groups increases with A\. This captures the
fact that there are positive (negative) externalities in production so that the higher is the
fraction of assimilated minorities, the higher (lower) is the productivity of an assimilated
(oppositional) minority. In other words, there are increasing (decreasing) returns to scale
in production of the assimilation (oppositional) process of ethnic minorities.

Second, in (i7), we analyze the effect of € on incomes. Figure 1(b) depicts the shape
of these three curves. When ¢ increases, there are more productive interactions between
group ¢ (majority and assimilated minorities) and group m (oppositional minorities).
However, since pu, the fraction of ethnic minorities in the population, is less than 1/2,
Ym(A) < ye(A) because the agglomeration effects are always stronger for the majority
group. Interestingly, Lemma [I] shows that both groups benefit from an increase in e
because there are more interactions between the two groups and, therefore, their produc-
tivity increases. In other words, more interaction is always better and translates here by
an increase in income of both groups. Finally, an increase in € reduces y./y,, because the
productivity spillover effects benefit more the “oppositional” group m than the assimilated

group c. In the following, we focus on the case when 0 < e < 1.

[Insert Figures 1(a) and 1(b) here]

Each individual is assumed to be endowed with one unit of labor, which she supplies
inelastically. Hence, when identifying with group J, an individual receives a wage income
of y;, which constitutes the first part of her utility function. The other parts, which we

describe now, are defined in terms of social identity.

2.3 Social identity

Following Shayo (2009) and Sambanis and Shayo (2013), we assume that three main
factors affect the social identity and thus the socialization process in terms of assimilation
and rejection of each ethnic minority. First, each individual is aware of the different
social groups or categories (i.e., groups m and c¢) that exist in the society. Second, each
individual 7 has an attribute or a quality ¢; and she wants to minimize the perceived

distance between ¢; and that of each social group. Third, each individual cares about the



relative status of each social group so that higher status implies higher utility.

2.3.1 Perceived distance

The concept of perceived distance and its adoption to the process of identification
originated in the literature of categorization in cognitive psychology (Nosofsky, 1986;
Turner et al., 1987). It has also been modeled by economists where the perceived distance
is between the action of each agent and that of her social norm and usually negatively
affects her utility (Akerlof, 1997; Shayo, 2009; Patacchini and Zenou, 2012; Sambanis and
Shayo, 2013; Liu et al., 2014; Boucher, 2016; Ushchev and Zenou, 2018).

Each individual ¢ is born with an attribute or a quality ¢;, which depends on the group
i she is associated to (i = m,c¢). Ethnic minorities are born with ¢,, and the individuals
from the majority group are born with ¢.. Since we focus on the choice of the minority
group, we write all the attributes as a single binary variable: ¢, = 1 and ¢. = 0. The
soctal norm of each group J = m, ¢ is determined by the “typical” attribute of the group
J, which is given by g, the average attribute of the group. Since g; is a binary variable,
q,, is equal to 1 while g, is determined by the share of minority individuals who choose

to identify themselves with group ¢, that is:

B 1 it J=m
a5 = A . .
v — if J=c

where Ap/(Ap+ 1 — ) is the fraction of ethnic minorities among all individuals choosing
to identify themselves with group ¢, i.e., those who assimilate to the majority group’s
identity. The perceived distance between each minority individual’s attribute and the
social norm of group J is then given by: D;(\) = d (|¢m — G,|), where d(-) is an increasing
function of |g,, — @,|. We also assume that: d(0) = 1, d(1) = d > 1, and d’(1) = 0, which,
in particular, implies that there is a maximum perceived distance at d. Figure 2 depicts
such a function for J = ¢ff

[Insert Figure 2 here]

6In Figure 2, the perceived distance function is equal to: d(x) = 3 — 2(z — 1), which satisfies all our
assumptions, i.e., d(0) =1, d(1) =d =3, and d'(1) = 0.



Hence, D;(\) can be written as

d0)=1 ifJ=m @
d(l‘—“) ifJ=c¢

Ap+l—p

D;(\) =

This formulation thus assumes that, if an ethnic minority chooses to reject the majority’s
norm and thus lives in accordance to her own culture, her perceived distance is the lowest
and equal to d(0) = 1. On the contrary, if an ethnic minority chooses to assimilate to the
majority’s norm, there is a perceived distance between her norm and that of her group,
which is always greater than d(0) = 1 and which is increasing with (1 — p) / (A + 1 — p),
the fraction of individuals from the majority group among all individuals adopting the
social norm of the majority group. In particular, the higher is p, the fraction of ethnic
minorities in the population, the higher is D.()), the perceived distance for assimilated

ethnic minorities.

2.3.2 Group status

The last part of the utility function includes a component related to the status of
the identified group as well as the perceptions of similarity to other group members.
The status of the group is determined through comparisons to other groups (Tajfel and
Turner, 1986). In our framework, the utility obtained from the group status is determined
by the difference between 7 ;(\) := y;(\), the average income of group J and gy(\) :=
(1 — Npym(N) + A+ 1= p)ye(N), the average income of the population. Thus, an
individual obtains a higher utility as her group members obtain higher incomes compared

to the population (city) average level.

2.4 Utility function

Let us put the three parts of the utility function together. The utility function of an
individual belonging to group m and identifying herself with group J is then equal to:

U =« 7, (A
7(A) In ys () dIn Dy + o ln .\ (3)
Y ?J()‘)
individual income perceived distance ——

relative status of group J

10



The first term of represents the utility from own income, the second term captures
the disutility from deviating from the social norm of the group (the perceived distance
between each individual and the identified group) and the last term is the payoff from
the relative status of the identified group. Moreover, a represents the weight put by each
individual on her own income. We assume that « differs among minority individuals and
is distributed over [a, @]; its cumulative distribution function (cdf) by G(«) and its density
function is given by g(«). Thus, when an ethnic minority m considers to assimilate to the
majority’s norm, she will trade off a higher income, a higher perceived distance, which
negatively affects her utility, and a higher status since 7,(\) > 7,,(A). This choice will
also be affected by her a, i.e., the weight she put on her income in her utility function.

Clearly, ethnic minorities with low (high) « will be less (more) likely to assimilate.

2.5 Equilibrium

Let us determine the equilibrium, which is referred here to as a Social Identity Equi-

librium. Different equilibria can emerge.
Definition 1

(i) An Assimilation Social Identity Equilibrium (ASIE) is when all minority individuals
choose to totally assimilate to the majority group, i.e., all choose the identity of group

cand \ = 1.

(13) An Oppositional Social Identity Equilibrium (OSIE) is when all minority individuals
totally reject the social norm of the majority group, i.e., all choose the identity of

group m and A = 0.

(i1i) A Mized Social Identity Equilibrium (MSIE) is when a fraction of minority indi-
viduals choose to identify themselves to group m while the other fraction choose to

identify themselves to group c, i.e., 0 < A < 1.

We are looking here at a (pure-strategy) Nash equilibrium where the strategy of each
player is her identity choice. Hence, it is sufficient to check whether each individual
decision is consistent with the social environment. In other words, an ethnic minority

identifies herself with group c, i.e., assimilates to the majority’s norm, if and only if
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U.(A) > U,,(A) and with group m, i.e., rejects the majority’s norm, if and only if U,,(\) >
U.(A). From (3), the condition U.(A) > U,,(\) can be written as{]

Ye(N) = STn

(a+0)ln =y Do () (4)

We see here clearly the trade off she faces: by assimilating, she improves her relative in-
come (Ye(A)/ym(A) > 1) but also increases her relative (cultural) distance (D.(\)/D,,(N\) >
1). Because the left-hand side (LHS) of (4]) is increasing in « while its right-hand side
(RHS) is independent of «, any minority individual with a larger « is more likely to

assimilate to the majority group than the one with a smaller o ff| Define I'(\; o) as

YeN) 51y Deld)

(X a) =(a+0)n ey Do (V) (5)

Proposition 1 For a given X\, a minority individual will choose to identify herself with
the group ¢ and thus assimilates to the majority group if and only if T'(A\; ) > 0, and will
wdentify herself with her own group, i.e., reject the majority’s social identity, if and only

if (N a) <0

In order to characterize the different possible equilibria, we need to determine the
unique endogenous variable of this model, that is A. For that, we differentiate I'(\; «)

with respect to .

Lemma 2 The higher is X\, the fraction of ethnic minorities choosing to assimilate to the
magjority’s norm, the higher is I'(\; o), i.e. O'(A; ) /OX > 0. Moreover, lim,,_,o OI'(\; ) /OX =
0.

The first result implies that the higher is A, the fraction of ethnic minorities who
choose to assimilate to the majority’s norm, the more likely ethnic minorities will assim-
ilate to the majority’s norm. In other words, there are complementarities in assimilation
choices since someone is more likely to assimilate the higher is the fraction of individuals
in the population that assimilate. This is because, when A, the fraction of ethnic minori-

ties who assimilate, increases, the relative income of assimilation, y.(\)/ym, (), increases

TObserve that, in (), 7()\), the average income of the population, disappears because it appears of
both sides on the inequality.

8All our results would be qualitatively the same if, instead of «, the heterogeneity of the ethnic
minorities would have been in terms of ¢ or o.
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and D.(\) = d(|gm — G.|), the perceived distance between minority and majority groups
decreases. The second result, lim,_,o OI'(A\; a)/OX = 0, means that A has no impact on
the decision to assimilate when the fraction of ethnic minorities becomes zero. This result
hinges on the assumption that d'(1) = 0, i.e., the perceived distance reaches its lowest
value when the perceived distance of assimilating is maximal.

This result is related to the cultural transmission literature (Bisin and Verdier, 2000,
2001), which shows that the higher is the fraction of children adopting a certain trait, the
higher is the effort of their parents in transmitting this trait. Here, we have something
that has the same flavor since the higher is A, the fraction of individuals adopting the
c—trait, the higher is the fraction of individuals adopting the c—trait. In the cultural
transmission literature, this is referred to as cultural complementarity. Empirically, Bisin
et al. (2016) have confirmed this positive relationship between A and I'(\; «).

Because we readily know that OI'(\; «)/Oa > 0, Proposition [1| implies that for a given
A, there exists a threshold value of a, denoted by «, such that a minority individual with
a larger (smaller) than & chooses to assimilate (not to assimilate) to the majority’s norm.

Figure 3 represents the assimilation decision.

[Insert Figure 3 here]

Hence, the share of minority individuals who assimilate to the majority’s norm is given

by 1 — G(&), which, in turn, determines A. From (f]), we have:

e = (0% o) n f(l_lu_‘_glu) — Il_
) = et g a0
) f()
F(l,OJ) = (Oz—i—a)lnm—élnd(l—u)

We can therefore summarize the equilibrium conditions as follows:
Definition 2

(i) An Assimilation Social Identity Equilibrium (ASIE) is a 3-tuple (a*, \*,T") that sat-
isfies o = a, \* =1, and ['(1; ) > 0.

(13) An Oppositional Social Identity Equilibrium (OSIE) is a 3-tuple (o, \*,T") that sat-
isfies o =a, \* =0, and I'(0;@) < 0.

13



(1ii) A Mized Social Identity Equilibrium (MSIE) is a 3-tuple (o, \*,T") that satisfies
A =1-G(a*) and T (A %) = 0.

Moreover, we impose a stability condition in the sense that a small perturbation
yields incentives that restore the economy to the original equilibrium. From the above
definitions, the ASIE and OSIE are stable. However, in order for a MSIE to be stable, we
need another condition. Because we readily know that both I'(A\; @) =0 and A = 1 - G(a)
are downward sloping in the A—a plane and I'(\; &) = 0 determines « for a given A whereas
A =1 — G(«@) determines A once « is given, MSIE is stable if and only if A = 1 — G(«)
is steeper than I'(A;&@) = 0 at the intersection of these two curves. Moreover, such an

intersection is unique if A = 1 — G(@) is globally steeper than I'(\; @) = 0, that is

1 _ OT(\; @) /O
g(a) T (\; @) /oa’

V(A a) €[0,1] x [a,al, (6)

where the left-hand side is the slope of A = 1 — G(«@) while the right-hand side is the
slope of T'(A\;@) = 0 in the A — & plane. Note here that if the two curves have multiple
intersections, there exist multiple (stable) equilibria.

Given this result, in Figure 4, we are now able to describe all the possible equilibria.
Figure 4(a) displays the case where condition (@ holds true so that there always exists
a unique stable equilibrium. The two solid downward sloping curves are ['(\; &) = 0 and
A =1-G(a) when I'(1; ) <0 < T'(0;@), where the steeper one represents A = 1 — G(a).
We have positive I'(\; @) in a region above I'(\; @) = 0 and negative I'(\; @) in a region
below I'(A\; @) = 0. The intersection of the two curves, (A\*, a*) is a MSIE.

Now suppose the economy is hit by a shock and A changes from \* to X' (or ).
Then, this leads to the fact that a is determined by I'(A\; @) = 0, which, in turn, pins
down A via A = 1 — G(a@). Such movements are represented by arrows in Figure 4(a). We
can confirm that a perturbation induces changes that restore the original equilibrium. In
Figure 4(a), we also describe the two other equilibria, ASIE and OSIE. The upper dashed
curve represents the case of I'(0;@) < 0, which results in an OSIE whereas the lower
dashed line describes the case of I'(1; ) > 0, which yields a ASIE.

Figure 4(b) depicts the case where condition () does not hold. Again, the two solid
downward sloping curves are I'(A\;a) = 0 and A = 1 — G(a) when I'(0;a) < 0 < I'(1;@).

The upper dashed-line curve represents the case when I'(1;@) < 0, which results in an
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OSIE, whereas the lower dashed-line curve depicts the case when I'(0; a) > 0, which yields
a ASIE. If I'(0;a) < 0 < I'(1;@), there might exist multiple (stable) equilibria. In the
figure, (\*, *) and ASIE are (stable) equilibria.

[Insert Figure 4 here]

The following proposition summarizes these findings.
Proposition 2
(¢) Suppose (6]) holds true.

(ia) IfT'(1;a) > 0, there exists a unique stable Assimilation Social Identity Equilib-
rium (ASIE) where all minority individuals totally assimilate to the majority
group.

(eb) IfT(0;@) < 0, there exists a unique stable Oppositional Social Identity Fquilib-
rium (OSIE) where all minority individuals identify themselves with their own

group and reject the majority’s norm.

(ic) If I'(1;a) < 0 < I'(0;@), there exists a unique stable Mized Social Identity
Equilibrium (MSIE) in which the ethnic minorities with o > « assimilate to
the magority group’s norm whereas the ethnic minorities with o < a adopt the

identity norm of their own group.
(ii) Suppose () does not hold true.

(1ia) IfT'(0; ) > 0, there exists a unique stable Assimilation Social Identity Equilib-
rium (ASIE) where all minority individuals totally assimilate to the majority
group.

(13b) If'(1;@) < 0, there exists a unique stable Oppositional Social Identity Equilib-
rium (OSIE) where all minority individuals identify themselves with their own

group and reject the majority’s norm.

(iic) If T'(0;a) < 0 <TI'(1;@), there exist multiple equilibria.
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This proposition provides the conditions under which each possible equilibrium can
arise. In particular, we show under which conditions oppositional cullures among ethnic
minorities can emerge, i.e., they may “choose” to adopt “oppositional” identities, that is,
some actively reject the dominant majority behavioral norms while others totally assimi-
late to it. The novel aspect of this proposition is that these conditions crucially depend
on five key parameters: «, o, 6, u and €. In the next proposition, we focus on the impact

of i and € on the emergence of each of these equilibria.
Proposition 3

(1) When p, the fraction of ethnic minorities in the population, is sufficiently small,
only an Oppositional Social Identity Equilibrium (OSIE) or an Assimilation So-
cial Identity Equilibrium can (ASIE) emerge. As u becomes larger, a Mized Social
Identity Equilibrium (MSIE) can also arise.

(ii) When ¢, the productivity spillover effect, is sufficiently small, all types of equilib-
rium can emerge. As e increases, a unique Oppositional Social Identity Equilibrium

(OSIE) is more likely to exist.

The first result shows the importance of the size of the minority group (u) on the
assimilation process of ethnic minorities. When p is very small, then either all minorities
assimilate or they reject the majority’s norm. However, as p increases, more individ-
uals assimilate (higher \) and because there are positive spillovers between A and the
productivity of group ¢, a mixed equilibrium is more likely to emerge.

To understand the second result about ¢, remember that when deciding their identity
choice, ethnic minorities trade off the income gain of assimilation against its cultural
cost in terms of perceived distance. When ¢ is very small, there is no much interaction
between the two groups, but there is an important income gain of assimilation since
Ye(e = 0) >y, (e = 0) but still a cost in terms of cultural distance. As a result, the ethnic
minorities assimilate or reject the majority’s norm depending on the income gains from
assimilation and their «. When ¢ increases, this is not anymore true since the income
ratio y./ym, decreases (see Lemma [I| and Figure 1(b)) but the perceived distance remains
constant as it is not affected by €. As a result, the ethnic minorities are more likely not to

assimilate and thus to reject the majority’s norm. At the limit, when € — 1, the income
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between the two groups becomes the same, i.e., ¥, = vy., and, thus, there is no benefit
from assimilating to the majority’s norm and, as a result, all ethnic minorities become

“oppositional”.

3 City structure and identity choices

3.1 The city

So far, we referred to the “city” in an abstract way. In this section, we formally model
the city and its structure and analyze its impact on the assimilation process of ethnic
minorities. Consider a linear monocentric city where all jobs are located in the unique
Central Business District (CBD) and where housing areas are spread over the right-hand
side of the CBD (located at zero).ﬂ We assume that each location is endowed with H
units of land and that landlords are absentee.

All residents in the city must commute to the CBD in order to work and obtain a
wage income, y;;(), where ¢ denotes the group the individual ¢ belongs to (i = m, ¢) and
J represents her identity choice (J = m,c¢). Because we only consider the assimilation
choice of the minority group m, there are two incomes ¥, (A) and y,,,(\) for the minority
group m and only one income y..(\) for the majority group ¢. From , we know that

Yme(A) = Yee(A) =T (A) = ye(A) and Ypm (X)) =7,,,(A) = ym(N). Remember that
Ye(AN) > ym(N), YA € [0,1] and Ve € [0, 1], (7)

where the equality holds true if and only if ¢ = 1. In the following, we again focus on the

case when 0 < e < 1.

3.2 Utility

In order to keep the analysis tractable, we assume that all individuals are ex ante
identical in terms of «, which value is normalized to one. Now, if condition holds for
one individual, i.e., I'(A) > 0, then it holds for all individuals in the city, which implies

that all minority individuals will choose to assimilate, i.e., A = 1. Thus, if holds

9For the detailed literature on the monocentric city models, see Fujita (1989) and Zenou (2009) among
others.
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true at A = 1, i.e., I'(1) > 0, there always exists an Assimilation Social Identity Urban
Equilibrium (ASIUE) where all minority individuals totally assimilate to the majority
group in the City.H Similarly, if the opposite is true at A = 0, i.e., ['(0) < 0, there always
exists an Oppositional Social Identity Urban Equilibrium (OSIUE) where all minority
individuals identify themselves with the majority group. Finally, a Mixed Social Identity
Urban Equilibrium (MSIUE) will exist when I'(1) > 0 and I'(0) < 0 but it is unstable["|
So we will not study it. Instead, when I'(1) > 0 and I'(0) < 0, we obtain multiple
equilibria, i.e., for the same set of parameters, there exist an ASIUE and an OSIUE and
both of them are stable. Thus, we can only focus on these two stable equilibria, ASTUE
and OSIUE, which enables us to introduce the city structure while keeping the model
tractable.

Let us extend the baseline model by introducing the monocentric city structure. Be-
cause of consumption and commuting costs, there is a budget constraint for each individual
1J given by

Yis(A) —tx = z;5 + R(x)hiy (8)

where z;; is a non-spatial composite good taken as the numéraire (whose price is normal-
ized to 1), h;; is the housing consumption of each individual ¢.J in the city, R(x) is the
price of housing at each location x from the CBD, and ¢ is the commuting cost per unit
of distance.

The (indirect) utility function (3) can now be written as a direct utility function that

incorporates the non-spatial and the housing consumption. We have:

UjsA)=A+alnz;+(1—a)lnh;y —§lnD;;(N) +alnny(—()\)\)), (9)

where 0 < a < 11is a constant and determines the weight put on the non-spatial composite
good. We normalize A := —[alna+ (1 —a)In(1 — a)] in order to simplify the exposition.

Each individual iJ chooses h;; and z;; that maximize U;;(\) under the budget constraint

10We now add “Urban” in the definition of each equilibrium because we focus on the impact of the
location of each agent on her assimilation choice.

"Indeed, since all ethnic minorities are identical ex ante in terms of o, then, at the MSIUE, a slight
increase (decrease) in A will push all ethnic minorities to assimilate to (to reject ) the majority’s norm
and to converge to the ASIUE (OSIUE).
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(8). We obtain the following demand functions:

(yis(A) — tx)

zig (2, N) = a(yis(\) — tx) and his(z,A) = (1-a) R(x

(10)

We see, in particular, that, for a given income, if R'(z) < 0, i.e., housing prices decrease
with the distance to the CBD, then individuals consume more housing the farther away
they reside from the CBD. Plugging these demand functions into the direct utility function
(©), we obtain the following indirect utility function{™|

_ y,(N)
Vis(x,A\) =1In (y;iy(A) —tx) = (1 —a)In R(z) —0In D;;(A\) + o ln y‘l()\) . (11)

As it is standard in urban economics, city residents are assumed to relocate costlessly
within the city. Therefore, there is no incentive for workers to relocate in equilibrium and
all individuals of the same type should obtain the same (indirect) utility function. As a
result, in equilibrium, all individuals of type mJ (J = m,¢) enjoy the same utility level:
Ving(z, A) = Vius(A), and all individuals of type ¢ obtain the same utility level equal to:
Vee(z, A) = Vee(A).

3.3 Urban equilibria

In order to determine the equilibrium location of all individuals in the city, we use
the standard concept of bid rents (Fujita, 1989; Zenou, 2009), which is defined as the
maximum housing price each individual is willing to pay at each location z in order to
obtain her equilibrium utility level. From (1)), we obtain the bid rent ®;;(z,\) of an

individual 7J as follows:

In (yiy(N) —tz) —=dIn D;y(N) + o ln (g, (N)/5(N)) — Vis(N)

®;7(x, \) = exp .

(12)

The bid rent ®;;(x, \) determines the location pattern in the city since absentee landlords
will allocate land to the highest bidder at each location x. The market land rent R(x)

can then be written as:

R(z, A) = max [P (x, ), Ppc(, A), Pec(z, N), R] (13)

2We defined A so that it cancels out the constant.
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where R is the agricultural land rent outside the city, which we normalize to one without
loss of generality. For a given A (the fraction of minority individuals choosing to assimilate
to the majority group), the three different equilibrium utility levels are determined by the
bid rent equalization at the borders between the locations of the different types of agents.
Moreover, the location of the edge of the city, z, is determined by the population constraint

condition:

/OI —hJ([i o =1 (14)

By denoting I'yon(A) = Vie(A) — me()\),ﬁ we can summarize the equilibrium condi-

tions as follows.

Definition 3

(i) An Assimilation Social Identity Urban Equilibrium (ASIUE) is a 5-tuple (V, R*(x), %, \*,T

that satisfies (1), (13), (Z4), »* =1, and I;,,,,(1) > 0.

(17) An Oppositional Social Identity Urban Equilibrium (OSIUE) is a 5-tuple (V, R*(x), z*, \*, T

that satisfies (11), (13), (Z4)), \* =0, and I';,,,,(0) < 0.

Here, we do not define a Mixed Social Identity Urban Equilibrium (MSIUE) since, in
footnote [T, we have shown that this equilibrium is never stable due to the fact that all
ethnic minorities are ex ante identical in terms of a. In order to derive I',,,, (), we need
to solve the land market equilibrium for a given A. From , the slope of the bid rent

with respect to the distance from the CBD, z, is

8(1)2'](37, )\) _ t(I)Z'J(I, )\)
or O —a) ) -t

Indeed, we can see from that the only variable that varies with distance is the
commuting cost. Thus, individuals residing further away from the CBD need to be com-

pensated in terms of housing prices. As a result, housing prices decrease with the distance

x from the CBD.

Proposition 4 In any urban equilibrium, asstmilated ethnic minorities and individuals

from the majority group have the same bid rent, which means that they will reside in the

13The subscript “mon” refers to the “monocentric” city.
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same area of the city. Moreover, “oppositional” ethnic minorities will have a different and
steeper bid rent and therefore will reside closer to the CBD than the majority individuals

or the assimilated minorities.

We show that, in any urban equilibrium, “oppositional” ethnic minorities (i.e., those
who choose not to assimilate to the majority’s norm) will reside close to the city center
while assimilated ethnic minorities and majority individuals will reside in the same area of
the city. Indeed, when an ethnic minority becomes assimilated, then, in terms of income,
housing consumption, bid rent and thus location choice she is “identical” to someone from
the majority group: their bid rents are exactly the same. As a result, they live together
in the same area of the city. Moreover, since assimilated ethnic minorities and majority
individuals have higher incomes than “oppositional” ethnic minorities (see (7)), they will
consume more housing (see ) and thus will have flatter bid rents. As a result, they
prefer to reside farther away from the center because the land is cheaper and they can
live in larger houses.

This result corresponds to what is usually observed in American cities where poor
African Americans tend to live close to city centers while middle to upper class African
Americans as well as white workers reside at the periphery of the city (Fischer, 2003;
Glaeser et al., 2008; Ross and Rosenthal, 2015). What is new here compared to the
literature is that we give an explanation of these location patterns in terms of identity
choices.

Let us now study the process of identity choices (assimilation to or rejection of the
majority’s norm). Let us derive I'0n(A) = Vine(A) — Vi (A). Since the urban structure
is relatively simple with only two different areas in the city, in Appendix [Bl we are able

derive the equilibrium values of all endogenous variables defined in Definition |3 Now, by

using (B.2)), we can write T',,,,(\) as

Crion(A) = Vie(A) = Vi (A)

Y 0 k2 .V W 72 O\
- (ym<A>—tf<A>)+ M) O PN

where, as shown by (B.1)), Z is a function of A. As A, the share of the minority individuals
who assimilate increases, y.(\) increases whereas y,,(\) decreases (see Lemma [1)). We

know from (B.1)) that when X increases, the residential area Z of the “oppositional” ethnic
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minorities becomes smaller, resulting in a decrease in total commuting costs, tZ. As a

Ye(N)—tZ
Ym (A)—tZ

Thus, we assume that the effect of an increase in A on income is larger than that on

result, the effect of an increase in A on the relative net income In ( ) is ambiguous.
commuting costs, and the net income of the minority individuals who do not assimilate,

Ym(A) — tZ, is decreasing in )\.E Under this assumption, we obtain

8Fmon ()\>

0
on

which leads to the following proposition:
Proposition 5

(1) If Tpnon(0) > 0, there exists a unique stable Assimilation Social Identity Urban Equi-
librium (ASIUE) where all minority individuals totally assimilate to the majority
group. In that case, there is “urban integration” since both minority and majority

individuals have the same bid rent and reside in the same areas of the city.

(13) If pon(1) < 0, there exists a unique Oppositional Social Identity Urban Fquilibrium
(OSIUE) where all minority individuals identify themselves with their own group
and reject the magjority’s norm. In that case, there is “urban segregation” since all
ethnic minorities reside close to the CBD while all majority individuals reside at the

periphery of the city.

(130) If Tpon(0) < 0 and Tyon(1) > 0, there exist multiple equilibria where both the ASIUE
and the OSIUE coexist.

This proposition characterizes the different possible urban equilibria. However, in each
equilibrium, I',,,, () depends on the bid rents and thus on the urban configuration. Figure
5 depicts the two possible urban configurations[] In Figure 5(a), we have the Assimilation
Social Identity Urban Equilibrium (ASIUE), where all individuals (majority and minority
individuals) live together in the city between the CBD (located at © = 0) and Z 4, the edge

14Basically, we assume that:
Ye(N) —tZ'(N) _ ym(N) —tZ'(N)
yc(/\) - tj;()‘) ym(/\) - tj(/\) ’

15The subscripts A and O refer, respectively, to the ASIUE and the OSIUE.
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of the city. They all obtain the same utility level VX = V* and all minorities assimilate
to the majority’s norm. In Figure 5(b), we have the Oppositional Social Identity Urban
Equilibrium (OSIUE), where all ethnic minorities are “oppositional” since they reject the
majority’s norm and reside at the vicinity of the CBD while the majority individuals
reside at the periphery of the city. It is a completely segregated urban equilibrium in
which the two groups obtain different utility levels.

In Proposition [5| case (iii), the two equilibria can coexist and it is unclear which ethnic
group obtains the highest utility level. Indeed, if we compare the equilibrium utility of
“oppositional” minorities (Figure 5(b)) with that of assimilated minorities (Figure 5(a)),
the former have a lower social or cultural distance with respect to their culture of origin
but obtain a lower income than the latter. Moreover, the land rents are different and the
total commuting costs are lower for the “oppositional” than the assimilated minorities. In
other words, in this model, it is unclear if urban segregation is harmful or beneficial to
ethnic minorities.

Cutler and Glaeser (1997) have empirically investigated this question and show that
segregation is “bad“ for ethnic minorities in the sense that blacks in more segregated
areas have significantly worse outcomes (such as economic performance) than blacks in
less segregated areas. Our model also shows that ethnic minorities in segregated areas
(the OSIUE) perform worse in terms of outcomes such as income than in less segregated
areas (the ASIUE). We show that this is due to the fact that, when they reject the
majority’s norm, they reside in segregated areas and are paid a lower income because of
lower productivity due to the lack of interaction with the majority group. However, as
discussed above, this does not imply that “oppositional” minorities have a lower utility.

In Section [3.5] below, we will investigate in detail this issue.

[Insert Figure 5 here]

3.4 City structure and comparative statics results

Let us now investigate how the city structure affects these two different equilibria. In
particular, we study the effect of the commuting cost ¢ and housing supply H on ', (1)
and '), (0).
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Proposition 6 The commuting cost t and the space available for housing H in the city do
not affect the Assimilation Social Identity Urban Equilibrium (ASIUE) where all minority
individuals totally assimilate to the majority group in the city (Figure 5(a)). On the
contrary, a lowert or a higher H makes the Oppositional Social Identity Urban Equilibrium
(OSIUE) more likely to emerge (Figure 5(b)).

A lower commuting cost ¢ increases the net income of workers whereas a higher H
enables individuals to consume land at a more reasonable price. Both decrease the utility
difference between the assimilated and “oppositional” minorities. This, in turn, decreases
the minority’s incentive to assimilate, making the OSTUE more likely to emerge. This is an
interesting and counterintuitive result showing that a policy that reduces transportation
cost decreases rather than increase assimilation in cities.

The following proposition provides some comparative statics results for the other pa-

rameters of the model.

Proposition 7 A higher ¢ (spillover effects in production) or & (weight on perceived
distance) makes the OSIUE more likely to emerge whereas a higher o (weight on relative
income) makes the ASIUE more likely to emerge. Moreover, a higher u (fraction of
minorities in the population) makes multiple equilibria more likely to emerge. Finally, a

(weight on non-spatial good) neither affects the ASIUE nor the OSIUE.

The effects of €, the productivity spillover effect and p, the fraction of ethnic minorities
in the population on equilibrium are similar to those shown in Proposition [3] When ¢
increases, the income ratio Y,/ Ymm decreases but the perceived distance remains constant
as it is not affected by . As a result, ethnic minorities are more likely not to assimilate and
to reject the majority’s norm. As p increases, more individuals assimilate (higher \) and
because there are positive spillovers between A and the productivity of group ¢, multiple
equilibria are more likely to emerge. A higher § implies higher costs from perceived
distance, making ethnic minorities less likely to assimilate. In contrast, a higher o implies
higher gains from belonging to a social group with high income, which raises the incentive

to assimilate.
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3.5 Assimilation versus non-assimilation

We know from Proposition [5| that, under some condition (see part (iii) of this proposi-
tion), there exist multiple equilibria where both the ASTUE and OSIUE coexist. We need,
therefore, to better understand the differences between these two equilibria. As shown
in Figure 5(a), in the Assimilation Social Identity Equilibrium (ASIUE), the minority
and majority individuals live together in mixed areas whereas, in the Oppositional Social
Identity Equilibrium (OSIUE), they reside in segregated areas (Figure 5(b)). These very
different urban structures lead to distinct city sizes and land rents. Define the total land
rent T'LR in a city as the sum of all housing prices paid by the residents of the city times
the supply of land H. We have the following result:

Proposition 8 The city in the Assimilation Social Identity Equilibrium (ASIUFE; Figure
5(a)) is larger, i.e., T4 > To, and the total land rent is higher, i.e., TLRs > T LRy, than
in the city in the Oppositional Social Identity Equilibrium (OSIUE; Figure 5(b)). In other

words, ethnic minorities tend to assimilate more in bigger and more expensive cilies.

We obtain these results because the total income of ethnic minorities and majority
individuals are higher in the ASIUE than in the OSIUE. This is due, in particular, to
the fact that assimilated minorities obtain a larger income than “oppositional” minorities.
As a result, these individuals are able to pay higher housing prices, which increase total
land rent in the ASIUE. Also, since land is a normal good, because of higher income,
assimilated minorities consume more land, which increases the size of the city. Hence, the
city size and the total land rents are larger in the ASITUE than in the OSIUE.

When there are multiple equilibria, we would now like to know under which equilibrium
the ethnic minorities and the majority individuals are better off. Because this is in
general ambiguous, we now resort to numerical analysis. We specify the productivity and

perceived distance function, f(-) and d(-) as follows:

f(L) = or,
dz) = d—(d—1)(x—1)%

where ¢ > 0 and § > 0 capture the baseline productivity level in the city and the degree

of agglomeration economies, respectively. For the baseline case, we set the parameter
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values as follows: a = 0.75, 5 =0.15,d=3,6 =02, =0.2, H =10, p = 0.2, 0 = 0.2,
t = 0.1, and # = 3. It is easily verified that, under these parameter values, we obtain
multiple equilibria, i.e., I'0,(0) = —0.067 < 0 and T',,,,(1) = 0.075 > 0 (Proposition
part (iii)).

Also, if we compare the equilibrium utilities, we find that, in the ASIUE, V,,.(A) =
0.882 and V_..(A) = 0.988 while, in the OSIUE, V,,,,(O) = 0.922 and V_..(O) = 1.075.
So, basically, in this example, both the majority individuals and ethnic minorities are
better off in the segregated equilibrium OSIUE. This shows, in particular, that, even if
they obtain a lower income, ethnic minorities can be better off by rejecting the majority’s
norm and spatially segregating themselves from the majority group because their cultural
distance with their own group is quite small

Let us now perform some comparative statics exercises by changing a parameter within
a range under which these inequalities hold true and examine how it affects the equilibrium
utility difference between the two equilibria.

In the upper panel of Figure 6, we evaluate how a change of a given parameter affects
Vine(A)/Vium (O), which is the utility difference for ethnic minorities between assimilating
in the ASIUE (where the utility is V,.(A) and A* = 1) and rejecting the majority’s
norm in the OSIUE (where the utility is V,,,(O) and A* = 0). The dashed (yellow)
line corresponds to a value of V,,,.(A)/Vm(O) equal to 1 so that ethnic minorities are
indifferent in terms of utility between the two equilibria. The solid (blue) curve represents
the real value of V,,.(A)/Vium(O). Therefore, if the solid curve is above (below) the dashed
line, then V,,.(A) > Vi (0) (Vine(A) < Vi (O)), and ethnic minorities in the ASIUE are
better off (worse off) than in the OSIE. In the lower panel, we perform the same exercise,

i.e., we evaluate the change of V..(A)/V..(O), but for the majority individuals.

[Insert Figure 6 here]

In Figures 6(1) and 6(2), we consider changes in the commuting cost ¢ and the space
available for housing H in the city. First, as in the baseline model, both ethnic minorities
and individuals from the majority group are always better off in the segregated equilibrium
OSIE whatever the values of t and H. Second, a higher ¢ always yields a lower utility

for both minorities and majority individuals whereas a higher H raises utility for both of
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them. In Proposition [6] we showed that a lower ¢ or a higher H makes the OSIE more
likely to emerge. Hence, a decrease in ¢ or an increase in H decreases the minorities’s and
majorities’ utility in the OSIUE compared to that in the ASIUE although it increases
the possibility of the OSIUE. These results suggest that investment in transportation
infrastructure or land development might induce spatial and social segregation between
ethnic minorities and individuals from the majority group despite the fact that it increases
the desirability for integration.

Figures 6(3) and 6(4) perform the same exercises for e, the productivity spillover
parameter, and pu, the fraction of ethnic minorities in the population. A larger ¢ implies
that there are more productive interactions between members of group c (i.e., majority
and assimilated minorities) and group m (oppositional minorities). This reduces the
productivity gains from assimilation of ethnic minorities and results in a lower relative
utility for both ethnic groups. If we consider Figure 6(3), for low values of &, ethnic
minorities are better off by assimilating while, for higher value of ¢, they are better off
by rejecting the majority’s norm. For the individuals from the majority group, they
are always better off in the segregated equilibrium since spillover effects only affect the
assimilation decision of the ethnic minorities.

When p increases, the size of ethnic population becomes larger, which implies that
ethnic minorities face smaller disutility from perceived distance. Moreover, productivity
gains from minorities’s assimilation becomes smaller for minorities and larger for majority
individuals. Hence, an increase in p decreases the minorities’ relative utility. This is why
for low value of i, ethnic minorities are better off assimilating while the opposite is true
when p becomes larger.

Figures 6(5) and 6(6) look at the change in (3, the degree of agglomeration economies
and 6, the baseline productivity level in the city. A higher S or 6 increases the benefits
from minorities’ assimilation and thus increases the relative utility for both ethnic groups.
Also, as we know from and (A.2), a higher 8 or 6 makes the ASIUE more likely to
emerge.

Figures 6(7), 6(8), and 6(9) study how a change in d, the upper bound of the perceived
distance, 0, the level of disutility for a given perceived distance, and o, the level of utility
for a given relative status of one’s group, affects the utility difference between the two

equilibria. When d or ¢ increases, the utility difference between the two equilibria increases

27



because the benefits from assimilation is reduced. On the contrary, an increase in o,
increases the gains from social status for minorities but decreases them for the majority
group, vielding a higher relative utility for minorities but a lower relative utility for the
majority group.

Finally, Figure 6(10) displays the impact of a, the weight put on the non-spatial
composite good, on relative utility. We see that a does not affect the utility difference so

that all agents are better off under the segregated equilibrium OSIUE.

4 Concluding remarks

In this paper, we develop a model in which ethnic minorities may choose to adopt
“oppositional” identities, that is, some actively reject the dominant ethnic norms while
others totally assimilate to them. We show that three types of equilibria may emerge: An
Assimilation Social Identity Equilibrium (ASIE), in which all minority individuals choose
to totally assimilate to the majority group, an Oppositional Social Identity Equilibrium
(OSIE), in which all minority individuals totally reject the social norm of the majority
group, and a Mixed Social Identity Equilibrium (MSIE), in which a fraction of minority
individuals assimilate while the other fraction choose to be “oppositional”. We provide
conditions under which each equilibrium exists and is unique and investigate the properties
of each equilibrium.

We then extend this model by introducing the urban space where all individuals are
embedded in. The benefits of assimilation are in terms of higher income while the costs are
due to the higher perceived distance between this assimilation choice of ethnic minorities
and the norms of their culture of origin. We show how residential location affects the
assimilation process of ethnic minorities and why people who are “oppositional” tend to
reside in segregated areas around the CBD away from the location of the majority group.
We also demonstrate that segregation is bad in terms of economic outcomes but not
necessary in terms of welfare.

As highlighted in the Introduction, many people blame immigrants for not assimilating
to the majority’s norm because they keep some of the values of their culture of origin. In
this paper, we tried to fathom the way ethnic minorities assimilate or reject the majority’s

norm and how these choices affect or are affected by their residential location. This is a
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first stab at a very complex issue and we hope to see more research on this in the future.
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Appendix

A  Proofs

Proof of Lemma The incomes are defined by , which we reproduce here:

YnA) = (I =N p+ep+1-p),

YN =fQu+1—p+e(l—=A)u).

Denote N. = A+ 1—p+e(l =X pand Ny, = (1 — A) p+e (A + 1 — p) and remember
that f/(.) >0, f"(.))<0,0<pu<1/2and 0 <e <1
(7) It is easily verified that:

Ye(0) = f (A —p(d —¢)) > fle+p(1l —e)) = ym(0),

Yye(1) = f (1) > f(€) = ym(1).

For ¢ € (0,1), by differentiating (I, we obtain:

am)\ , 82m)‘ "

y@i ):_f (Np) (1 —¢) <0 and gg/\g ):f (Nm)ﬂ2(1_5)2<07
0y (A ] azc)\ "
yag\):f(Nc)u(l—s)>0and g;z):f (N (1 =) < 0.

Finally,

9 (yeN)/ym(A) _ f (Ne) (1 = &) ym(A) + f (Nn) (1 = €) 4e(A)

oA IV -0

(1) Tt is easily verified that:

Yele=0) = fAu+1—p) > f((1=A)p) =ym(e=0),



For ¢ € (0,1), by differentiating (1), we obtain:

YmA) = f (A =N p+eu+1—p),

ye(N) = fQp+1—=p+e(l =N p),

Oy (X , Pym(A p
y@; ):f(Nm)(/\u+1—M)>0andgT()=f (M) (A +1 = p)* <0,
80)\ / 82 >‘ "
yai):f(Nc)(l—A)u>Oand 852):f (N,) (1 =N p? < 0.
Finally,

9 (Ye(AN)/ym(N) _ f" (Ne) ym(A) [ = X) ] = ' (Nim) ()(Mﬂ‘l—u)‘
e Y (A))?

Since f'(N.) < f' (NI} ym(A) < ye(A), VA € [0,1], and (1 —A) o < A+ 1 — p, then
OWe(N)/ym(N))
% <0.1

Proof of Lemma [2t ['(\; «) is defined as:

‘o) = (a+o)ln Ye(A) —5n D.(\)
F'Na) = (a+o0)l =y gl D,.00)
(a+0)ln f(Ne) dInd(P),

f(Nim)

where

Ne = M+ 1—p+e(l—=Nu,
Ny = (I1=MNp+e(Ap+1—p),
D.(X) 1—u
d(P) = here P = ——.
#) Dy A1 —p

Let us differentiate I'(\; ) with respect to A\. We obtain:

Or'(\; )
) =)o

f'(Ne) +f’(f\fm)) dAd'(P)
f(NS)  f(Nw) ) d(P) (M + 1 — p)?

'Indeed, since N, > N,, and f” (.) <0, then f' (N.) < f' (Ny)-

> 0,

A2



and
oAy a)  0Ad'(1) oM,

MmN ) gl w=o

This completes the proof. 1

Proof of Proposition [3; To prove this proposition, we state the following lemma:

Lemma A3

(1) The higher is p, the fraction of minority individuals in the population, the lower is
['(0; ) and the higher is I'(1;ar), i.e. OI'(0;0)/Op < 0 and OT'(1; ) /Op > 0.
(1) The higher is €, the productivity spillover effect, the lower are I'(0; ) and I'(1; a), i.e.

OI'(0; ) /0e < 0 and OT'(1; ) /O < 0. Moreover, lim._,; I'(0; ) < 0 and lim._,; I'(1; o) <
0.

Proof of Lemma [A3: We know that

D) = (i nf(l—u+€u)  S1nd
P0ie) = (ato)lngr o=y ~ ol

I'l;o) = (a+o0) ln% —dlnd(1 — p),

(7): By differentiating these functions, we obtain:

o) _ vy [ Ampten) | flute(d —p)

o a+a)ll 5)[f(l—wrffu)+f(u+<€(1—u))}<o’
al'(1; «a) _ od' (1 — p) -0

O dl—p) =~

(73): By differentiating these functions, we obtain:

or'(0; o) —(a+o) {uf’(l—uﬂu) (1—ﬂ)f’(u+€(1—u))} <0,

Oe fU—p+ep)  flptel—p)

since p < 1 —p, p+e(l—p) <1l—p+ep f(p+el—p) < f(l—p+ep) and
frl—p+en) < f(p+e(l—p), and

oI'(1; «)
Oe

f'(e)
f(e)

= —(a+o0) < 0.
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Moreover, taking limits, we obtain:

limI'(0;a) = —6lnd <0,
e—1

IimI'(l;) = —d0Ind(1—p) <0.
e—1

Using Lemmas [2| and it is then straightforward to prove Proposition [3| |

Proof of Proposition [4 As is well known in urban economics, an agent having a steeper
bid rent at an intersection of bid rent curves of heterogeneous agents lives closer to the
CBD. From , we know that at any intersection of ®,,. and ®.. (i.e., & that satisfies
D, (7, N) = @pe(, ) = ®(Z)), the slopes of the two bid rent curves are the same:

ODe(E,N) td(7) _ 0De(E,N)

Ox (1 —a) (ye(A) — t2) Ox

Hence, the assimilated ethnic minorities and the majority individuals reside in the same
area. Moreover, at any intersection of ®,,,, and ®. (i.e., at any T that satisfies ®,,,,,(Z, \) =
®..(Z,\) = ®(Z)), we can see that

0P (T,A) td(x) OD..(T, \) td(7)

o 0= a) ) —tE) or 0@ @) "

which, combined with the fact that y.(\) > y,,(A) under 0 < ¢ < 1 implies that

OP (T, N) - 0P (T, N)
ox ox ’

Hence, the minority individuals who do not assimilate live closer to the CBD than the
majority individuals and the minority individuals who assimilate. This segregation pat-
tern under income heterogeneity is very standard in the urban economics literature (see

Fujita, 1989). I

Proof of Proposition [6]

To prove this proposition, we need to know: (i) V,.(1), the utility level of all ethnic
minorities when all of them assimilate to the majority group, (i7) Vi, (1), the utility level
of the ethnic minorities who reject the majority’s norm, (iii) V,,,,(0), the utility level of

all ethnic minorities when all of them decide to reject the norm of the majority group,

A4



(1v) Vine(0), the utility level of a some ethnic minorities who decide to assimilate to the
majority group.

From (B.2]), we obtain:

Linon(1) = Vine(1) = Vi (1) (A1)
= (140)ln (5;(<11))> —dlnd(1l — p).

where d(.) is the perceived distance defined in Section [2.3.1]
Similarly, we can solve the model when ethnic minorities reject the majority norm to

obtain

Fmon(o) = Vmc(o)_vmm(o) (A2>
— In ye(0) — i@ oln Y.(0) _ §Ind
- (ymm)—wé)* 1 (ymm)) Hnd

i = {1—{%&“”}1&}%(0)

By differentiating I',,,, (1) and T',,,,(0) with respect to ¢ and H, we obtain:

armon<1) armon<1)

ot = Tom "
armon<0> _ yc(()) — ym(o) d (t:i> >0
ot (Ym (0) = 17) (ye(0) — t) Ot ’
armon<0) _ yc(()) - ym(o) d (tj) <0
oH (ym(0) = 17) (ye(0) —t2) OH

This proves the result. 1

Proof of Proposition

By proceeding as for the proof of Proposition [6] we can differentiate (A.I)) and (A.2)

to obtain:
Ol on (1) Ol on (1) Ol on (1) Ol on (1) Ol on (1)
9 < 0, N >0 95 <0 , % >0 % =0,
O non(0) Ol non(0) I on(0) Ol non(0) Ol o (0)
9 < 0, o <0 95 <0 , % >0 % =0,

This proves the result. [
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Proof of Proposition
For the ASTUE, equations and (B.1)) yield:

tTy = [1 - (Hiﬁ)la] ye(1),

Ru(z) — Bee(z,1) (= Pppe(, 1)) if & € [0, 7 4]
1 if v € (Ta4,00) ’
B yc(l) _tx 1/(1-a)
wed = ()

For the OSIUE, we have:

tio = {1—{%}1%}%(0),

7o = 9e(0) = (4e(0) = ym(0)) {ﬁ] o) <Hi+t)

D, (2, 0) if x € [0, zo]
Ro(z) = Doe(2,0) (= Ppe(x,0)) if z € (To,To]
1 ifx e (i’o, OO)
/(1—a)
ye(0) — tz )1
(I)cc x, 0 = 7 )
w0 = (5w
D yn(2,0) = ( Um(0) — t )1/“—‘” (yc<o> - tfco)”“‘“)
mm ’ ym(O) — tféo yC(O) — tfo ’
Because
H H

we know that

wo = ] o] @)

A6



Moreover, the total land rents (T'LR) are given by

TLR, — H/ (z, 1)do
- e [1 ( Hﬁt)“] (D),
TLR, = H/ mm dl‘—i—H/ :L‘de

_ t@_@) [(y (0) + H+(1_M>tym(0)> {H+(;I— u)t}

0[] 4O { [rva=m) - (HLH)H |

From this, we can show that

TLRy <

AT



B Equilibrium values of all variables in any urban equi-
librium

Letting & denote the edge of the city, the market land rent is given by

D, (2, N) if x € [0, 7]
R(x,\) = ®(x,N) (= Ppe(z, V) if z € (2, 7]
1 if x € (Z,00)

At the city edge z, the utility of the majority individuals is equal to:

Vee(A) = In(ye(N) — tZ) + o ln {yyc((;\\))] :

Plugging this into (12)) with ¢ = J = ¢ yields the bid rent of the majority individuals:ﬂ

yc(/\) _tr 1/(1—a)
yc(/\) — 1l .

o) = (

At the border T between the residential area of the minority individuals who do not
assimilate and that of other individuals, we have ®,,,,(Z, \) = ®..(Z, \), implying that we

can write the indirect utility of the minority individuals who do not assimilate as

Ym(A)
y(A)

Vi (A) = In (Y (A) — tZ) + o ln — (1 —a)lnd.(T,N).

Plugging this into (12)) with ¢ = J = m, we obtain the bid rent of the minority individuals

who do not assimilate:
B (o) — (B0 = ) VO ) = ) VO
mmAT Ym(N) — 2 ye(A) — tT ’

2We can obtain the same bid rent function by deriving the utility of the group m individuals who
assimilate, and plugging it into with i = m and J = c.
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Hence, using , the housing demands are given by:

Y ARVAC) 7\ /0-a)
P (2, \) = (1_a)(ym</\) t) (yc(/\) t) |

Ye(N) — LT
yc()\) _ ti’)l/(l_a)
ye(A) — )=

(s (X) — t) 70

Pome (T, A) = hcc(x,)\):(l—a)E

The population constraints are then equal to:

H

T H T
- M= ——d Mid+l—p= | ——
( )i /0 ) p+1—p /x P )

We can solve them with respect to = and Z, respectively, and obtain

ti = {1— {HHA{?LFW} 7 }ym(k),

tt = Ye(N) = (Ye(N) = ym(N)) {H+( 2 )t}l_“_me)(

AM+1—p

Plugging the above equations into (1)), we obtain the indirect utility as

Vim(\) = m[(ym(x)_t@)_lnM—tiJramym(A)

Ye(A) —t 7(N)
. Ye(N)
Vine(A) = In(y.(\) —tZ) — 6In D,e(A) + o In =IVE
_ . ye(N)
Vee(N) = In(ye.(\) —tz) — dIn Dee(A) + oln 70)

A9

)

dz.

H

H+1

N

(B.1)

(B.2)



ye(A), y=(A) yc(€), yn(€)
A ye(A) | A

ye(A)/ym (A)

ve(0 ye(0)

ym (O)|
ym (0)

yc(€)/ym(€)

Figure 1(a): Effect of 1 on incomes Figure 1(b): Effect of & on incomes
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Figure 4: Different possible equilibria
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Figure 6 (cont.): Utility differences between the ASIUE and the OSIUE
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Figure 6 (cont.): Utility differences between the ASIUE and the OSIUE
Notes: In the baseline case, we set a = 0.75, 3 =0.15,d=3,6 =02, =02, H=10, un =0.2, 0 = 0.2, t = 0.1, and 6 = 3.
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