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Introduction

International migration from poor to rich countries has consistently grown during the last
20 years. The share of immigrants over the total population in high-income OECD countries
(as classified by the World Bank) increased by approximately 1 percent every five years
between 1990 and 2000: from 7 percent in 1990 to 11 percent in 2010 (World Bank, 2013).
This has led many economists to investigate how immigrants affect the economy of their
receiving countries. Most of the studies have focused on the labor market, showing mainly
that the economic impact of immigration on natives is relatively small.1 However, attitudes
towards immigrants in the developed world do not solely depend on labor market outcomes
but on other aspects such as competition for welfare benefits or attitudes on ethnic identity
(Dustmann and Preston, 2007). Some authors such as Borjas (2013) claim that the larger
impacts of immigration on economic activity may not be found in the labor market but
rather in other interaction spaces between natives and immigrants. Clearly, the place of
residence is a key interaction space between immigrants and natives and it is necessary
to understand how the increasing share of immigrants in the developed world populations
settles in their destinations countries and how these settlement decisions affect the location
choices of natives.
This is the main question this paper will be answering: how do natives residential location
decisions respond to immigrant arrivals? The aim is to test to what extent natives may be
contributing to immigrant residential segregation.
To this end, we focus on the Spanish experience during its immigration boom. Between
1998 and 2008, international migration increased from 3 to 13 percent of the Spanish population. This increase was part of the general tendency but faster and larger than in any other
rich country in the last twenty years. Thus, to be more precise, the exact question we will
be answering in the paper is how Spanish natives’ residential location decisions responded
to these huge immigrant arrivals.
We perform a comprehensive study of this response, combining microdata on exact addresses of the resident population before and after the immigration shock with distance to
amenities and socioeconomic characteristics of neighborhoods at baseline. To our knowledge,
this is the most complete set of controls that has ever been used in the immigrant segregation
literature. We combine this vast set of controls with a new instrument based on the classical
1
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instrumental variable approaches in the literature, such as Saiz and Wachter (2011) or Kasy
(2015), to get at the causal impact of the immigration shock on natives’ residential decisions.
In an environment of massive inflows, with the Spanish population growing by 10 percent
because of immigration between 1998 and 2008, we show that: (i) immigrants displaced
natives from city centers and centers of satellite towns in metro areas at an approximate rate
of three to one: one native leaving for every three immigrant arrivals; (ii) new neighborhoods
in suburbs saw both immigrant and native arrivals; and (iii) the resulting effect on average
immigrant segregation was neutral.
There is a vast literature on the effect of immigrant arrivals on native displacement.
A big part has centered on the US case. Our main advantage with respect to the US
literature is our richer set of controls and the extraordinary Spanish experience in terms of
the magnitude of the shock in a short time span while the US studies use 10-year aggregated
data over long horizons. As examples, we can quote Cutler, Glaeser, and Vigdor (2008)
and Saiz and Wachter (2011). Our dataset is very similar to the Scandinavian ones that
have been the focus of interesting studies, such as Edin, Fredriksson, and Åslund (2003);
Damm (2009); or Jofre-Monseny, Dahlberg, and Fredriksson (2012). However, we have one
important advantage, beyond our richer set of controls, over these datasets, which is the size
of the inflows that we study. Although Scandinavian countries have been receiving many
immigrants over the last 20 to 30 years, the Spanish experience is unique in its size.2
For this reason, there is also a large amount of papers dealing with Spanish residential
segregation although they all have a much more limited scope than ours. For example, ParejaEastaway (2009) and Garcı́a-López (2012) concentrate only on Barcelona while Blázquez,
Llano, and Moral (2010) focus on commuting times and segregation (1996-2004) and Echazarra (2010) studies the correlates of segregation (2001-2006) in Madrid. In an experimental setting, Bosch, Carnero, and Farré (2010) study the existence of ethnic discrimination
against immigrants in the rental market. A more comprehensive paper is Ballester and Vorsatz (2014) but they limit their empirical assessment to a cross-section when introducing a
new measure of segregation. There are also some papers on the Spanish immigration boom
that are related to what we do. De la Roca and Puga (2013) study the sorting of individuals
2
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along city sizes and De la Roca (2011) studies sorting in general in Spain while we do not
look at sorting, lacking high quality data on skill levels. Finally, Maza, Villaverde, and Hierro (2013) look at the determinants of immigrants’ location across Spanish provinces while
we focus on neighborhoods.
The immigration boom coincided in time with the housing boom in the Spanish economy.
In this sense, Nicodemo and Raya (2012) study the distribution of changes in house prices
in Spain between 2004 and 2007 but the paper that is most related to ours is González
and Ortega (2013). They find that ‘immigration was responsible for one quarter of the
increase in prices and about half of the construction activity over the decade,” referring
to 2000-2010. They also use interprovincial variation to identify this effect while we will
be using neighborhood level variation although we will not have the opportunity to look
at the effect on prices due to lack of comprehensive data at this level. Our estimates of
the effect of immigrant arrivals on native mobility are a reduced form comprising both the
effect of immigration on housing prices and its effect on native preferences for neighborhood
composition.
The next section of the paper concentrates on the uniqueness of the Spanish Immigration
boom and compares it with the evolution of immigration in other OECD countries and in the
rest of the world while introducing our main data sources. We end the section by showing
the evolution of immigrant residential segregation in Spain during the period in comparison
with the well known case of the US studied by Cutler, Glaeser, and Vigdor (2008). In
Section 3, we sketch the methodology of the paper by introducing our empirical model and
its differences with others used in the literature. We also explain the construction of our
dataset and present some summary statistics. Then, Section 4 presents our results on OLS
regressions, quantile regressions and, finally, our main IV estimates. Section 5 relates our
main results to the emergence of the new suburbs in Spanish metro areas and Section 6
concludes the paper.

2

The Spanish Immigration Boom: the largest and
fastest in the XXIst Century

The Spanish experience offers a unique opportunity to study how immigrants settle and how
natives react to the inflows of immigrants. Nowhere in the developed world was the entry
4

of new immigrants faster or larger than in Spain. The large size of the Spanish immigration
boom allows us to deal with an economically meaningful shock over the Spanish population.
Its rapidity, even if it does not constitute a natural experiment per se, comes closer to a
shock concept than any other international immigration experience (other than local ones)
in the last 20 years.3
What are the actual numbers? Figure 1 compares the evolution of the share of foreignborn individuals living in Spain with that living in the world (slowly rising around 3 percent
since 1990), all OECD high-income countries and some selected OECD countries between
1990 and 2010. The share of immigrants (foreign-born individuals) living in Spain in 1990
was 2.1 percent. By 2010, this share had attained 13.8 percent. No other country in the
world saw this more than 6-fold increase.4 If we look at total numbers, only the United
States received more net immigration than Spain during the period: 19.6 millions versus
5.5 millions (the third in this world ranking is Germany with 4.8 millions). However, figure
1 shows that American and German inflows were much more gradual as compared to their
total populations. Also, both the US and Germany were starting from much higher levels of
international migration.
(Figure 1)
Concentrating on the XXIst century, the Spanish immigration share more than tripled
(218 percent increase), the fastest growth in the developed world and the second fastest
overall.5 In absolute terms, net immigration to Spain amounted to 4.6 million immigrants,
again only second in the world to the almost 8 million net immigrants received by the United
States but well ahead of the 2.3 million received by Italy (third), 2.2 million by Saudi Arabia
3
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Cambodia’s share raised from 0.4 to 2.4 and is second in the world with a 490 percent increase, which
is still notably smaller than the Spanish 548 percent increase. The closest experiences among developed
countries are Finland (232 percent increase, from 1.3 to 4.2), Iceland (211 percent increase, from 3.8 to 11.7)
and Ireland (210 percent increase, from 6.5 to 20). If we look at the total number of immigrants, the Spanish
increase (669 percent) was the second in the world only after Cambodia’s (775 percent). Own calculations
from World Bank (2013).
5
Ecuador, which happens to be the third largest origin for Spanish immigration, was actually the fastest
growing (231 percent) in the world in this period but going from a very modest 0.8 share to 2.7 percent.
Among developed countries, the following in this ranking are Iceland (107 percent), Ireland (99 percent) and
Italy (98 percent). Own calculations from World Bank (2013).
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(fourth) or 1.7 million by the United Kingdom (fifth).
Beyond being an extreme example of a wide international tendency of increasing international immigration into rich countries, studying the Spanish experience is facilitated by
its high quality data. During most of this period, in particular since 1998-1999, the Spanish
statistics office (INE, Instituto Nacional de Estadı́stica) gathered every January 1st a full
picture of the legal location of every person living in Spain through the Padrón Municipal
de Habitantes (Municipal Registry): INE (2009).
We take advantage from the Padrón to investigate how immigrants quickly and in vast
numbers settled across Spain and how natives’ residential decisions were affected by the
settlement patterns of these immigrants.
Why is the Padrón a good measure of residential choices in Spain? The Padrón determines
legally how many inhabitants a given municipality hosts. The way public funds are delivered
from the national and regional governments towards municipalities is determined by this legal
population so municipalities have, if anything, incentives to inflate these numbers while the
central government has incentives to prevent them from being inflated.6 From the point of
view of individuals, they have incentives to register wherever they live since this is what
allows them to enjoy municipal services but also gives them access to regionally provided
services such as education and health. Closeness was the main criterium by which Spanish
residents during the period were assigned to schools and hospitals.
As far as immigrants are concerned, they face an additional incentive to register as soon
as they arrive in Spain.7 Registration can be used to prove residency in case of an amnesty
since the Law 4/2000. Hundreds of thousands of Spanish immigrants took advantage from
this during the 2000, 2001 and 2005 amnesties. Also, the Law 4/2000 specifically provides
access to all public services for immigrants as long as they register even when they are
undocumented.
Table 1 shows the evolution of the total population, number of immigrants (foreign-born)
and its share in all of Spain between 1998 and 2008 according to the Padrón.
(Table 1)
The Spanish population increased by 16 percent between 1998 and 2008, from around
6
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40 million inhabitants to around 46 million. According to the Padrón, immigrants were
little more than 1 million and constituted less than 3 percent of the population in 1998.
In 2008, their numbers had swollen up to 6 million and they formed more than 13 percent
of the overall population. Thus, immigration is directly responsible for 77 percent of the
population growth over the period.
Because of the Law 4/2000, the Padrón figures are not completely reliable for immigrants
until 2001, as documented by Bertoli and Fernández-Huertas Moraga (2013). Until then, municipalities could use some discretion regarding the registration of immigrants, particularly
if they were undocumented. The numbers are still impressive when focusing on these more
reliable years. Between 2001 and 2008, the overall Spanish population grew by 5 million,
out of which 4 million were immigrants.
The composition of the Spanish immigrant population changed during this period, as it
can be observed in Table 2. Six groups of countries are considered. Out of the 2 million
immigrants living in Spain by 2001, little more than 5 percent were coming from Eastern
Europe, almost a third were coming from Latin America, 3.7 percent from Subsaharan
Africa, 16.7 percent from the Maghreb and the rest from other countries (41.6 percent),
mostly from developed nations (37.2 percent). In 2008, the 6 million immigrants living in
Spain were coming mostly from Latin America (38 percent), with the main countries of origin
being Ecuador, Colombia and Argentina (totaling 1.1 million immigrants among them). The
category of most developed countries had gone down to 22 percent. The main countries of
origin there were the United Kingdom, Germany and France (totaling 0.8 million immigrants
among them). Next, 19.2 percent of immigrants to Spain were born in Eastern Europe,
mostly in Romania (0.7 million), and 12.3 percent in the Maghreb, mostly in Morocco (also
0.7 million). 4.7 percent of Spanish immigrants originated in the rest of Asia and Oceania
(less developed countries), with China as the main origin (almost half of them) followed by
Pakistan, the Philippines and India. Finally, 3.4 percent of Spanish immigrants were coming
from Subsaharan Africa, with Senegal, Nigeria and Equatorial Guinea as most representative
origins, although with only 100,000 immigrants among the three.
(Table 2)
Out of the 4 million population increase between 2001 and 2008, the biggest share (40.6
percent) can be attributed to the Latin American immigration while more than a quarter
(26 percent) came from Eastern Europe.
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Where did the immigrants locate within Spain? Figure 2 answers this question by showing
the share of immigrants in each of the Spanish provinces in 2001 and 2008. The maps show
that immigrant concentration increased substantially in all provinces. However, it is also
clear that immigrants concentrated mostly in the Madrid province, the two Canary Islands
provinces and the 11 Mediterranean provinces. In fact, these provinces accounted in 2008
for three quarters of the immigrant population in Spain (75.2 percent) and little more than
half of the native population (53.3 percent).
(Figure 2)
Our analysis will not concentrate on exploring the provincial variation but the variation
at the neighborhood level. To this end, it is more interesting to focus on metropolitan
areas. There is a lot of discussion on what can be considered as a metropolitan area. In the
Spanish case, we will be using the classification created by the Spanish Ministry of Housing
(Ministerio de Vivienda, 2007). This results on 83 metropolitan areas that can be observed
in Figure 3.
(Figure 3)
Table 3 shows that these 83 metropolitan areas concentrated more than two thirds of the
Spanish native population (66.9 percent) and almost three quarters of the Spanish immigrant
population (72.7 percent) in 2008. Administratively, these 83 metropolitan areas were composed by 744 municipalities, which contrast with the remaining 7,368 Spanish municipalities,
only 70 of them having more than 25,000 inhabitants.
(Table 3)
Finally, we can look at the concentration of immigrants with respect to natives within
metro areas. For this, we follow Massey and Denton (1988) and Cutler, Glaeser, and Vigdor
(2008) and focus on two of the many available segregation indices: the dissimilarity index
and the isolation index. Both compare the distribution by neighborhoods of group members
with the distribution by neighborhoods among non-members. We follow Cutler, Glaeser,
and Vigdor (2008) to make our results comparable with theirs and define groups by country
of birth. The interpretation of the dissimilarity index is the share of the group members that
should change residency in order to distribute across neighborhoods in a metro area in the
same proportions as natives. The isolation index measures the probability that an individual
from a group will meet at random with another group member in her neighborhood. Neighborhoods are defined as censal sections. This is a changing administrative division used for
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electoral purposes in Spain. The objective is that each censal section must have between
500 and 2,500 inhabitants. This was true for 91 percent of the Spanish population living in
metro areas in 2008. There were 21,505 such neighborhoods in Spanish metro areas in 2008
(35,586 in all of Spain).
Figure 4 shows the evolution of the well known dissimilarity and isolation indices for
Spain over the studied period. For comparison purposes, the same indices as calculated by
Cutler, Glaeser, and Vigdor (2008) are shown in the same scale. The dissimilarity coefficient
has been slightly decreasing in Spain since 2001 around a value of 0.45 while the isolation
index has been slightly increasing during the period between 0.02 and 0.025. This situates
the segregation of Spanish immigrants in terms of dissimilarity at the same levels as US
immigrants in the 1970s while in terms of isolation, the level is much lower than the minimum
ever attained by US immigrants, slightly below 0.04 in 1950.
(Figure 4)
These overall indices for Spanish metropolitan areas hide a vast array of experiences
across both metro areas and nationality groups (Fernández-Huertas Moraga, Ferrer, and
Saiz, 2011). The results are robust to different definitions of the neighborhood, grouping
nationalities or using more sophisticated segregation indices (Ballester and Vorsatz, 2014).
The rest of the paper studies how these different segregation situations came about by
assessing the response of native residential decisions to the massive arrival of immigrants
between 2001 and 2008, the period where the data are more reliable.
In order to study location decisions, we take advantage from a unique feature of our data.
Not only do we have the characteristics of neighborhoods at a very detailed geographical level
such as the censal section but we can use individual level residence data as well. Our Padrón
data includes the exact address (street number) of every individual living in Spain between
1999 and 2008, together with sex, date of birth, place of birth (municipality for natives and
country of birth for immigrants), education level (only up to high school) and nationality.
This allows us to circumvent changing administrative divisions when defining neighborhoods
in the data.
We complement this unique individual-level dataset with two main other sources: socioeconomic variables from the 2001 Census (INE, 2005) and amenities locations from ESRI
StreetMap Premium Europe NAVTEQ 2009 Release 2 (ESRI, 2009). We only have socioeconomic variables in terms of 2001 censal sections so we are forced to match section averages
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to individual addresses. As for amenities, we calculated the distance of every address in our
dataset to a series of 62 features, such as hospitals, exit roads, schools, bus stops, metro
stops, etc. In the end, for each address, we have six different measures of amenities for each
of the 62 features. One is the distance to the closest feature. For example, we have the
distance between each address and its closest hospital. The other five are gravities: the sum
of all hospitals in the province weighted by the inverse of the distance between each hospital
and the address. The five measures come from elevating the distance to different factors in
the weighted sum: 0.5, 1, 2, 3 and 4. Obviously, a larger factor gives a lower weight to the
farthest away features.

3

Methodology

3.1

Empirical model

The objective of the paper is to understand how the location decisions of natives are affected
by the location decisions of migrants. In particular, we would like to know whether the
arrival of immigrants into a neighborhood leads to the displacement of natives.
To this end, the most usual technique employed in the literature is to estimate the
following equation in rates (Card, Mas, and Rothstein, 2008; Saiz and Wachter, 2011):
∆natn,t
∆mign,t
=β
+ n,t
popn,t−1
popn,t−1

(1)

where ∆natn,t and ∆mign,t denote respectively the change in the number of natives and
migrants living in neighborhood n between periods t and t−1. Both quantities are normalized
by the total population of neighborhood n in the initial period t − 1. β < 0 would imply a
negative correlation between the entry of immigrants and natives in a neighborhood.
It is easy to sketch the microfoundations of an equation such as (1). Consider neighborhood n and its population at time t.
natn,t = (1 + bn,t − dn,t )natn,t−1 +

X

Eo,n,t −

X

o

where bn,t is the birth rate and dn,t is the death rate. The sum

En,d,t

(2)

d

P

o

Eo,n,t accounts for the

total number of native immigrants coming from every possible origin o received by neighborP
hood n, that is it summarizes total native immigration into n, whereas d En,d,t summarizes
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its native emigrants to every possible destination d, that is total native emigration out of n.
These emigration amounts can be written as:
Eo,d,t = po,d,t ∗ nato,t−1

(3)

where po,d,t is the probability that a native living at neighborhood o at time t − 1 moves
to neighborhood d at time t. This probability can be derived, for example, from a simple
individual random utility maximization model (RUM) à la McFadden (1974). In that case,
assuming natives derive utility (U (mign,t , An,t , Sn,t )) from the number of migrants (mign,t ),
the amenities (An,t ) and the socioeconomic characteristics (Sn,t ) of the neighborhood they
live in, we would have:
eU (migd,t ,Ad,t ,Sd,t )
po,d,t = P U (mign,t ,An,t ,Sn,t )
ne

(4)

Equation (4) shows that po,d,t is a non-linear function of the number of migrants, amenities
and socioeconomic characteristics not only of neighborhood d or o but also of all potential
neighborhoods. Given that natn,t depends on the probabilities of moving from all possible
origins to neighborhood n (po,n,t ) and to all possible destinations from neighborhood n (pn,d,t ),
as shown in equation (2), what the theory tells us is that ∆natn,t will be a complicated and
highly non-linear function of characteristics in all potential neighborhoods at times t and
t − 1.8
As a result, an equation such as (1) can be considered as a simple linear approximation
to the full model spelt in (2). In our application, we will have t = 2008 and t − 1 = 2001
and will thus be estimating a long-differences model with changes between 2001 and 2008.
We will need to confront two main problems that are specific to our application:
1. Due to the housing boom in Spain (González and Ortega, 2013), many neighborhoods
were empty in 2001 but full in 2008.9 In order to avoid dividing by zero in equation
(1), we will estimate the following equation in levels, which introduces the population
at baseline (popn,t−1 ) as a control:
∆natn,t = β∆mign,t + γpopn,t−1 + εn,t
8

(5)

The function gets much more complicated if we derive equation (4) from a RUM model with more general

error structures, such as the one introduced by Bertoli, Brücker, and Fernández-Huertas Moraga (2013).
9
7 percent were totally empty in 2001 while up to 19 percent more than doubled their 2001 population.
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2. We need homogeneous neighborhoods and we cannot use administrative divisions because they change over time. In Spain, there is no equivalent to the US Neighborhood
Change Database. Our preferred solution will be to use geocoded addresses to build
stable neighborhoods over time, as we detail in the following subsection. Even if we had
a Neighborhood Change Database, we would still prefer our solution because it creates
the neighborhoods in a more exogenous way since it is driven by pure geography.

3.2

Building neighborhoods

In order to build constant neighborhoods over our sample period, we use three alternative
methodologies to grid the Spanish territory:
• Take censal sections from 2008 and bring them back in time. This is the way Figure 4
on segregation indices was built.
• Create squares of 0.01 degrees, approximately 1.1 km.
• Create squares of 0.005 degrees, approximately 555 meters. We prefer this measure
because it gives us similar population averages to those from the censal sections while
it does not depend on administrative decisions. For example, censal sections with a
larger share of non-voting immigrants are larger. For 2008 metro areas, the average
population of the 28,541 grids that we employ in our analysis is 1,076 (s.d.=2,134).10
In our final model, given that we have equal-surface neighborhoods of 308,025 square
meters (555 times 555 meters from the 0.005 degree-grids), the population at baseline variable
popn,t−1 from equation(5) automatically controls for population density.
The final model we estimate is:
∆natn,t = β∆mign,t + f (popn,t−1 ) + Γ0 An,t + Φ0 Sn,t−1 + ξn,t

(6)

where f (popn,t−1 ) is a flexible function (quartic polynomial) of population at baseline,
An,t is a vector of amenities (gravities) and Sn,t−1 is a vector of socioeconomic characteristics
at baseline.
Next, we briefly review the main variables that are included in equation (6):
10
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• Population variables (∆natn,t , ∆mign,t and popn,t−1 ). We compute them by excluding children 0-15 years old to avoid population increases due to children born out of
immigrants, who we define as foreign-born, that we would count as natives.
• Mortality and age structure controls. We control for the baseline share of native
population in age groups 15-24, 25-44, 45-64 and 65 and more, and for the baseline
share of migrants.
• Additional neighborhood controls. We control for the following additional neighborhoodlevel variables: dummies for zero population in 2001 and for 2008; distances to populationweighted metro area and municipality centers; all gravities;11 2001 Census variables at
the neighborhood level: unemployment rate, share of construction workers among the
employed, share of housekeeping workers, share of hotel and restaurant workers, share
of buildings in the neighborhood built in different decades and principal component
indices for car use, walking to work habits, height of the buildings and neighborhood
cleanliness.
The next subsection presents some summary statistics on the included variables.

3.3

Summary statistics

Table 4 presents the summary statistics for the 28,541 neighborhoods in Spanish metro areas
that will be analyzed in the next section.12
(Table 4)
The dependent variable (∆natn,t ) shows an average increase of 12 natives aged 16 and
older per neighborhood between 2001 and 2008, which results in a total increase of 347,887
natives. Taking into account that the total population of reference in 2001 was 23.5 million, this represents a modest 1.5 percent increase in the native population. In contrast, the
foreign-born population in the same age bracket increased by about 92 individuals per neighborhood, which multiplied the initial migrant population by 195 percent. We are roughly
11

This is how we refer to amenities. Gravities are calculated as described at the end of Section 2 and in

the Appendix.
12
The Appendix details how we get at 28,541 final neighborhoods for the 83 Spanish metro areas identified
in Section 2 (see Figure 3).
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looking at a tripling of the immigrant population in Spanish metro areas that took place
during seven years.
From the rest of variables presented in Table 4, we would like to emphasize the 7 percent
share of neighborhoods that were empty in 2001 but had become inhabited in 2008. We
have 179,000 natives and 41,000 immigrants settling in these neighborhoods, almost half of
them (98,000) in Madrid. These empty neighborhoods are just an extreme example of a
common consequence of the construction boom. More generally, more than 19 percent of
our neighborhoods more than double their 2001 population by 2008. Almost 6 percent of
the 2008 population (1.5 million people) was living in such neighborhoods.
Table 4 organizes our control variables by their main source and by the year they are
measured in. When possible, variables have been measured at baseline, in 2001, in order to
understand whether the characteristics of a neighborhood in 2001 could predict whether the
neighborhood would be receiving or losing native population over the following seven years.
However, our gravities are measured in 2008, which is the date of the Map Server to which
we could have access (ESRI, 2009). The gravities presented in Table 4 are calculated as
described in Section 2 and detailed in the Appendix and they use the square factor: α = 2.
To conclude this subsection, a visual representation of the main variables of interest in a
scatterplot is shown in Figure 5.
(Figure 5)
Figure 5 is a bit distorted by the existence of outliers but it still allows us to have a first
look at the raw correlation between the change in the number of natives and the change
in the number of migrants between 2001 and 2008. This raw correlation is -0.28 but the
scatterplot shows a lot of variation in the data.

4

Results

This section introduces the main results of the paper. We first show some descriptive evidence
by running different OLS versions of equation (6) as well as some quantile regressions and
then continue with the IV estimation.
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4.1

OLS

Our first set of results will simply compare the OLS estimates of the traditional regression in
rates in the literature, such as equation (1), with the simplest version that we will be using
in the rest of the paper, following equation (5), which allows us to keep in the estimation
the neighborhoods that were empty in 2001. This is what is shown in Table 5.
(Table 5)
Columns 1 and 2 report the results from running equation (1) without and with metro
area dummies. The coefficient on the increase in the migrant population is a positively
significant one: neighborhoods that increased their migrant population by 10 individuals
tended to increase their native population by one additional individual. Columns 3 and 4 run
the specification from equation (5). In this case, the coefficient is no longer significant but,
contrary to the negative raw correlation visible in Figure 5, the inclusion of the population
at baseline (2001) as a control makes the coefficient positive. In columns 5 and 6, we control
for population at baseline in a more flexible way and the result is to make the coefficient
on the migrant change marginally significant at the 10 percent level, with a very similar
magnitude to the equation in rates.
What explains the difference between the negative raw correlation from Figure 5 and
the positive coefficients from Table 5? It could be the case that natives fled between 2001
and 2008 the neighborhoods that were denser in 2001 while migrants did the opposite.
Nevertheless, a lot of the action seems to come from outliers. This can be seen in Table 6.
(Table 6)
Column 1 of Table 6 is the same as column 6 of Table 5 except for the sample size.
6,495 neighborhoods have been dropped after being considered outliers. We define outlier
neighborhoods as those with the 1 percent largest and lowest population growth between
2001 and 2008. The population growth distribution is weighted by 2001 population and this
results in excluding all neighborhoods whose total population (16 and older) decreased by
more than 25.3 percent (1,726) or increased by more than 134.8 percent (4,769), which means
excluding neighborhoods with no population in 2001 (1,961). 2 percent of the population
lived in those neighborhoods in 2001 (by definition) and 4.9 percent in 2008 so it is not clear
that it makes sense to completely exclude them from the analysis.
For this reason, we next incorporate additional controls both to the full sample and to
the winsorized one in columns 2 to 5 of Table 6. We first add the 2001 controls in columns
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2 and 4 and then the 2008 controls, mostly the gravities on amenities, in columns 3 and 5.
Ideally, we would like to measure all variables in 2001 so we consider the 2008 variables as
a proxy for the 2001 ones.
Both, terribly large (see Table 4), sets of controls have little effect on the estimated
coefficients. As new controls are added, the coefficient on the migrant change turns slightly
more positive but it is still the case that the full sample delivers a positive correlation
between migrant net arrivals and native net arrivals (0.09) while the restricted sample shows
a negative correlation of approximately the same magnitude: -0.08.
In fact, the differences between both types of neighborhoods are clearly visible even if
we concentrate on overall numbers. Outliers received 0.6 million natives and 0.2 million
immigrants between 2001 and 2008. The other 22,046 neighborhoods received 2.4 million
immigrants while 0.3 million natives left in net terms.

4.2

Quantile Regressions

In order to further investigate this heterogeneity across neighborhoods in Spanish metro
areas, Figure 6 depicts the coefficients of the change in the migrant population from quantile
regressions on ten deciles of neighborhoods sorted by their 2001-2008 change in the native
population. We control for the neighborhood population in 2001 in a specification that is
directly comparable with column 3 in Table 5.
(Figure 6)
The first three deciles show negative coefficients, ranging between -0.16 for the first decile
and -0.06 for the third one. The fourth one is still negative but not statistically significant.
The first positive comes in the fifth decile at 0.05. From them on, the coefficient on the
change in the migrant population increases up to 0.94 in the last decile. If we repeat the
exercise with 100 centiles, we get a very similar picture: negative coefficients for centiles
from 2 to 39 and positive for the rest. The main difference is a significant 0.08 coefficient for
the first centile and the fact that the positive coefficient for the higher level centiles goes up
all the way to more than 3.13
The impression Figure 6 gives can be considered a bit misleading. It might appear that
most of the Spanish population in metro areas lived in neighborhoods that saw a positive
association between migrant and native net inflows. However, it is actually the other way
13

Results available from the authors upon request.
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around. If we look at Figure 7, we can see that most of the 2001 Spanish population was
living exactly in the neighborhoods in which the association was more negative. In 2001,
15.2 million people concentrated in the first three deciles while 7.7 million lived in the last
six.
(Figure 7)
For completeness, and also to provide some idea of the magnitude of the population
movements, we present the total changes in net native and migrant inflows between 2001
and 2008 in Spanish metro areas by each of the deciles in Figure 8. By definition, the change
in the number of natives is lowest in the first two deciles (-1.5 million and -0.2 million each),
is close to zero until the seventh decile and then increases up to 0.1, 0.3 and 1.5 million in
the last three deciles. This contrasts strongly with the U-shape of the change in the number
of migrants. There are positive migrant net inflows across all deciles but they are largest
at the extremes, particularly in the first decile, which reaches 1.3 million immigrants, much
more than the 0.5 million immigrants entering the tenth decile.
(Figure 8)
All in all, both the quantile regressions and the OLS analysis with and without outliers
strongly suggest two main sorts of Spanish metro neighborhoods: one characterized by both
migrant and native net inflows that are positively associated and a larger one, where most of
the population concentrates, characterized by large migrant net inflows coupled with large
native net outflows that are also associated.

4.3

IV Estimation

Our OLS regressions from Table 6 can be considered to include what is arguably the largest
set of controls ever introduced in the literature at this geographical level of analysis. Still,
despite the robustness of the results presented above to such a large set of controls, we
are actually interested in understanding whether the massive immigrant inflows received by
Spain contributed to the equally massive native movements that we have documented. An
alternative explanation for the correlations would be reverse causality. It could be the case
that the large native movements may have been the reason behind the entry of immigrants
in all neighborhoods. If this was the case, we would need to find two different stories, one
for the neighborhoods receiving natives and another one for those losing natives.
Our instrumental variable (IV) strategy will mostly follow Saiz and Wachter (2011) and
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Kasy (2015). However, we make substantial improvements over their instruments. There
are two main reasons for this. First, our neighborhoods are exogenous in the sense that we
are not using administrative divisions but a purely geographical grid so that two adjacent
addresses can be randomly assigned to different neighborhoods. Second, our set of controls
is much larger than the set of controls in Saiz and Wachter (2011) so that the scope for the
influence of omitted unobservables is weaker in our case.
Saiz and Wachter (2011) instrumented the change in the migrant population of a neighborhood with different versions of what they called a gravity pull factor. Their basic idea,
which we also adopt, is that immigrants tend to cluster close to where other immigrants
were living. In their case, the gravity pull is the immigrant share in earlier periods in neighboring areas inversely weighted by distance to the neighborhood and positively weighted by
area size. Similar in spirit, Kasy (2015) complements the gravity pull factor with the classic
networks instrument by Card (2001), itself inspired by Bartik (1991). Rather than using the
share of immigrants in close areas, Kasy (2015) uses the exogenously predicted change in the
immigrant share in close areas. It is exogenously predicted in the sense of Card (2001): he
takes the migrant share of different nationalities at baseline and multiplies it by the average
change in those nationalities in all metro areas to predict the change.
We follow the same idea as Kasy (2015), but again with the difference of a larger set of
controls and a larger set of migrants’ countries of birth to build the Card (2001) instrument.
More specifically, we compute the population-weighted center for each of our neighborhoods
and then draw a circle with a radius of 0.0075 degrees. We consider as relevant neighbors
those neighborhoods falling in the circle. If population was exactly centered in each of our
grids, we would have 8 contiguous neighbors. As it is, we have three neighborhoods with as
many as 19 neighbors, located in Gandı́a, Lleida and Sanlúcar de Barrameda together with
others with no neighbors, which is the case for as many as 2,889 neighborhoods. On average
(weighted by 2001 population), every neighborhood will have 11 neighbors. Mathematically,
we can express our instruments for ∆mign,t as follows.
Zn,t =

X

X

m6=n,dn,m <r

c

migc,m,t−1

migc,T OT AL,t
migc,T OT AL,t−1

(7)

where m denotes all neighborhoods such that their distance to neighborhood n (dn,m ) is
smaller than a given radius r: 0.0075 degrees in our case; migc,m,t−1 refers to the number of
migrants born in country c living in neighborhood m at time t − 1 (2001); and the factor
18

migc,T OT AL,t
migc,T OT AL,t−1

reflects the total increase in the number of migrants from origin c across all

Spanish metro areas between 2001 and 2008. The thought experiment is to compare identical
neighborhoods (given our controls) with no exogenous immigration growth (as predicted by
existing networks) in close-by neighborhoods in 2001-2008 with neighborhoods surrounded
by large exogenous immigration growth between 2001 and 2008.
In order to prevent the instrument from picking up spurious contiguous density effect,
that is, the fact that density in contiguous neighborhoods could be affecting location decisions
at the neighborhood level, we add the baseline population of contiguous neigbhorhoods as
P
an additional control in all our specifications: m6=n,dn,m <r popm,t−1 .14
Column 1 in Table 7 presents the results of applying the instrument to the same specification presented in column 3 from Table 6. The coefficient changes spectacularly: from a
positive 0.09 to a negative and significant -0.33: for every three immigrants entering a neighborhood between 2001 and 2008 in Spanish metro areas, one native left it. The predictive
power of our instrument is remarkable, with a first stage F statistic equal to 286.9.
(Table 7)
One potential criticism to our IV regressions is the fact that we are including a set
of variables measured in 2008 as controls. These variables refer to the amenities of the
neighborhood and it could be the case that these amenities are also the result of the entry
of immigrants in the neighborhood between 2001 and 2008. In this sense, we might be
incorrectly omitting part of the effect of the immigration flow that manifests itself in a
change in neighborhood amenities. In order to address this point, column 2 of Table 7
repeats the specification in column 1 but dropping all the 2008 variables. The coefficient
on the migrant change barely moves and stays at -0.33. We also retain a large first stage F
statistics: 279.7.
Another potential criticism of the instrument refers to its reliance on spatial autocorrelations that might prove to be spurious. The first stage is based on the fact that the exogenous
increase in the number of immigrants close to the neighborhood in 2001 would affect the
location decisions of natives only through its effect on the location decision of migrants,
which seems plausible once we control for as many observables as we do. However, there is
quite a lot of spatial persistence in the data15 and one might be worried that some spatial
14

The variable is significant in both the first and the second stage but it does not affect the reported

results. Additional specifications available upon request.
15
Moran scatterplots available upon request. Although most neighborhoods with many or few predicted
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omitted variable could drive the results.
Columns 4 and 5 in Table 7 alleviate spatial concerns by redefining the instrument as
a larger “donut.” Rather than looking at close neighborhoods within 0.0075 degrees, these
columns look at neighborhoods situated between 0.0075 degrees and 0.0150 degrees. This is
what we call the second ring of neighbors. On average, weighted by 2001 population, we have
25 neighbors thus defined for each of our neighborhoods. We still have 3,016 neighborhoods
with nobody in this second ring, home to little more than 2 percent of the 2001 population.
On the other side, the neighborhoods with more second-ring neighbors have 51 of them.
There are three such cases, located in Madrid (close to the Prado Museum), Barcelona
(close to the Agbar Tower) and Seville (close to Plaza de España).
In column 3, we repeat the specification of column 1. The coefficient is still mostly
unchanged at -0.33. The first stage F statistic is lower (211.9 instead of 286.9) but still very
strong.
Finally, column 4 follows column 2 in dropping variables measured in 2008. We still get
a very good first stage, with an F equal to 209.7 and our estimate of the effect of the entry
of migrants on the exit of natives increases (in absolute value) to -0.34.
All in all, our IV strategy is successful in turning the positive OLS relationship between
the arrival of migrants and natives into neighborhoods in Spanish metro areas between 2001
and 2008. We had already seen that part of this positive relationship was related to outliers
although it was not clear to what extent they should be dropped. However, the IV results
reveal that even the Winsorized coefficients, for example -0.08 in columns 4 and 5 from Table
6, where underestimating the effect of migrant arrivals on native exits of neighborhoods that
could be expected from Figures 5 and 8 (at least for the first two deciles). Our estimates
suggest that every 3 immigrants arriving into a typical metro area neighborhood may have
displaced one native. As an example, if we go back to figure 8, the entry of 1.3 million
immigrants in the 10 percent of neighborhoods that lost most natives between 2001 and
2008 would have been the reason that about 0.4 million natives left, out of a total of 1.5
million leaving those neighborhoods overall.
The results presented in this section are robust to a number of alternative instruments.
In particular, the instruments suggested by Saiz and Wachter (2011) obtain the same results
immigrants in 2001-2008 were surrounded by similar ones, there is still a substantial amount of variation
and many combinations of different neighborhoods that support the identification power of the instrument.
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but they pose some problems with the overidentification tests whenever we use our full set of
controls.16 Also, the first stage of our instrument is much stronger, which suggests that using
the full extent of the information on migrants’ countries of birth facilitates identification.

4.4

Estimates by Country of Birth

The information on the country of birth of the migrants can be used not only for improving
the instrument but as a way of studying potential heterogeneous effects. For example,
immigrants from Latin America could have different effects on natives than immigrants from
other origins who are less likely to speak the language. In addition, Table 2 already showed
that the size of the arrivals was not of the same magnitude across the six groups of countries
defined there, with Latin American migrants and migrants from Eastern Europe accounting
for two thirds of the 2001-2008 net inflows.
Potentially, we could replicate the analysis from Table 7 for each of the countries of
origin of Spanish immigration or, at least, for the six groups of countries detailed in Table
2.17 However, a simple division between the Most Developed countries of origin and the
rest is enough to describe the extent of the heterogeneous effects in our data. Figure 9
provides some intuition of why this is the case. The horizontal axis enumerates the deciles
of neighborhoods according to the 2001-2008 change in the native population. As in Figures
6 to 8, this means that the first decile of neighborhoods corresponds to those that lost the
most native population in Spanish metro areas while the tenth refers to those that won the
most native population between 2001 and 2008. Then, rather than total numbers like Figure
8, the vertical axis in Figure 9 shows the share of each origin group arriving in each of the
deciles. For example, only 20 percent of the immigrants from the Most Developed group
(dashed line) went to the 10 percent of neighborhoods losing most native population while
most other origins clustered around 50 percent of their total shares. On the contrary, in the
tenth decile, immigrants from Most Developed countries were over-represented at almost 40
percent while other immigrant origins did not reach 20 percent.
(Figure 9)
What Figure 9 shows is that the general location patterns for five of the six groups of
16

Overidentification tests are not rejected when using only 2001 controls. Results available from the

authors upon request.
17
Results available from the authors upon request.
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countries are quite similar while the immigrants from the Most Developed countries chose
to settle disproportionately in the same areas that natives favored. This is confirmed by the
results presented in Table 8.
(Table 8)
The first data column of Table 8 shows simply OLS regressions of the change in the native
population between 2001 and 2008 not just on the change on the migrant population but
both on the change in the migrant population from the Most Developed countries and on the
change in the migrant population from the rest of countries of origin. Except for this division
of the change in migration variable, the specification is exactly the same as shown in data
column 3 from Table 6. The positive 0.09 coefficient from Table 6 seems to be the product
of the combination of a very positive correlation between the entry of immigrants from the
Most Developed group and the entry of natives: 0.87; and a slightly negative correlation
with the entry of immigrants from other origins: -0.09.
The instrumental variables approach developed in the previous subsection can also be
applied here for each group of countries of origins. This is done in specifications (2) to (5)
from Table 8. Each specification has its counterpart in Table 7. The first stage F statistic
is very strong for the less developed origins, between 109.18 and 178.80 in the different
specifications, but not so much for the the Most Developed group, between 8.78 and 17.43.
Still, the results are very consistent throughout. First, the arrival of an immigrant from the
Most Developed countries to a neighborhood leads to 1.10-1.15 additional native arrivals.
Second, the arrival of an immigrant from the rest of origins to a neighborhood leads to
between -0.46 and -0.49 native exits. Thus, the average 3 to 1 proportion calculated in Table
7 almost reaches 2 to 1 when considering heterogeneous effects of different countries of origin
for the less developed origins.

5

New Suburbs

In this section, we concentrate on how different the neighborhoods that lose natives while
gaining immigrants are from the neighborhoods that gain both natives and immigrants.
As an example, Figures 10 and 11 plot the neighborhoods gaining natives and with above
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average migrant growth in both Madrid and Barcelona metro areas.18
(Figure 10)
(Figure 11)
In the figures, each circle corresponds to one of our grids and its size is proportional to the
2001 population. We then depict squares proportional either to the change in the number
of natives in the neighborhood (upper panel) or to the change in the number of migrants
(lower panel), although only for those neighborhoods with positive native growth and with
above average migrant growth.
Figure 10 represents the Madrid metro area. The upper panel clearly shows that native
growth was more widespread far from the city center. The lower panel, showing above
average migrant growth (more than 780 additional migrants per grid), is almost the inverse
image.
In the case of the Barcelona metro area, Figure 11 is even clearer. The upper panel shows
how most native growth concentrated out of the Barcelona municipality. On the contrary, the
Barcelona municipality accumulated most of the above average migrant growth (more than
845 additional migrants per grid) although there are also some instances of above average
migrant growth in the suburbs.
It is quite tempting to establish a relationship between these patterns and the ongoing
housing boom in Spain in the period 2001-2008. The large increases in native population in
the outskirts of Barcelona and Madrid took place in newly built neighborhoods.
These two different types of neighborhoods are not only present in Madrid and Barcelona
but in all Spanish metro areas. In a sense, there are two different Spains: growing neighborhoods getting both migrants and natives and neighborhoods substituting natives by migrants.
Perhaps the extent of this division is best understood by looking at Figure 12.
(Figure 12)
Figure 12 represents in the horizontal axis the cumulative change in the native population
as we add neighborhoods sorted by increasing change in the native population. We represent
neighborhoods with circles whose size is proportional to their 2001 population. We first order
all Spanish metro area neighborhoods by how much their population changed between 2001
and 2008. We start by the one that lost the most (in Sevilla) and end with the one that
18

We show the same graphs for Madrid and Barcelona municipalities in the Appendix. Maps for all other

Spanish metro areas available from the authors upon request.
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gained the most native population (in Las Palmas de Gran Canaria). Our final point in
the x-axis is thus the total change in the native population over the period: an increase of
348,000 people. In the y-axis, we represent the cumulative change in the migrant population
in the corresponding neighborhood. Since most Spanish neighborhoods experienced migrant
arrivals, the graph is increasing on the y-axis all the way up to the total number of immigrants
entering Spanish metro areas between 2001 and 2008: 2,614,000.
The two Spains are delimited by the backwards part of the Figure 12, where natives
accumulate to more than 1.5 million in negative and migrants to more than 1.5 million in
positive, and the forward one, which accumulates one million migrants and more than 1.8
million natives. These two Spains are different along a number of dimensions, many of which
are related to the housing boom, like the share of open land at baseline. Municipalities with
a higher share of open land at baseline, which implies they were more ready to embark on
a housing expansion, tended to receive both immigrants and natives. However, out of all
the separating criteria we have investigated, the best one seems to be municipality size in
2001. As it is apparent in Figures 10 and 11, positive native growth concentrated more in
the smallest municipalities within the metro areas. In particular, municipalities larger than
100,000 inhabitants lost around 0.5 million natives while getting 1.5 million immigrants,
which is pretty close to our IV estimate. On the contrary, municipalities with less than
100,000 inhabitants in 2001 but located within metro areas gained both 0.8 million natives
and 1.1 million immigrants.

6

Conclusion

International migration between 1998 and 2008 increased from 3 to 13 percent and led to
a 10 percent population growth in Spain over this period. This is the fastest and largest
increase in migration in any OECD country and it offers a unique opportunity to examine
how residential locations decisions are taken. In this paper we examine the behavior of the
Spanish natives in front of the massive arrival of immigrants and offer a causal estimate of
Spanish natives’ residential location decisions as a response to immigrant arrivals.
Our main conclusion is that for every three immigrants entering in the neighborhood,
one native moved away from it. This pattern however depends on the neighborhood characteristics. While natives escaped from central cities and large towns where immigrants had
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been arriving, some immigrants also settled together with the natives in the new suburbs.
This means that the average of 3 to 1 masks vast differences across neighborhoods.
The empirical analysis represents a comprehensive and unique study, combining microdata on the universe of Spanish residents’ exact addresses with the distance of each address
to a large diversity of amenities and with socioeconomic characteristics of the neighborhood.
To the best of our knowledge, this represents the most complete set of controls that has
ever been used in the immigrant segregation literature. In addition, and to further elicit
the causality effect, the empirical approach resorts to combining two classical instrumental
variable approaches in the literature, namely the one used by Saiz and Wachter (2011) and
the more classical by Card (2001) in a similar way as suggested by Kasy (2015). The instrumental approach predicts the number of new immigrants in the neighborhood using the
proportions of foreign-born by nationality in the surrounding neighborhoods at baseline and
the increase on the number of immigrants by nationality in the metro area. The thought
experiment is to compare identical neighborhoods that differ on the number of immigrants
by nationality in the surrounding neighborhoods at baseline by metro. The use of this instrument combined with the uniquely rich set of controls at hand, offers a causal estimate in
a setting of an extraordinary experience in terms of the magnitude of the shock. Although
many OECD countries have been receiving many immigrants over the last 20 to 30 years,
the Spanish inflow of immigrants in the studied period is truly unique in its size.
This paper is part of a continuing project that studies the residential consequences of the
Spanish immigration boom. There are many questions that remain open in this literature and
we have not yet explored all the richness of our data. In particular, we plan to complement the
long-differences approach presented here with a year-by-year analysis of our data. We would
also like to study more closely the connections between the massive population movements
uncovered in this paper and the housing boom in general and housing prices in particular
by combining our data with data on prices, even if for only several metro areas and not all
of our dataset.19 All of these constitute exciting topics for future research.
19

We are unaware of the existence of comprehensive micro data sources for prices for all metro areas in

Spain.
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Tables and Figures

Table 1: Evolution of the Spanish native and foreign-born population in the Municipal
Registry

Source: own elaboration on data from INE (2009)
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Table 2: Place of Birth of Spanish immigrants’ stocks and flows (2001-2008)

Source: own elaboration on data from INE (2009)

Table 3: Natives and Immigrants in Spanish Metro Areas (2008)

Source: own elaboration on data from INE (2009)
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Table 4: Summary Statistics for Neighborhoods in Spanish Metro Areas (2001-2008)
Variable

Average

Std. Dev.

Min.

Max.

∆natn,2001 2008

12.19

311.72

-10773.00

5160.00

∆mign,2001 2008

91.58

256.71

-1890.00

7014.00

824.08

1785.53

0.00

25139.00

Share of migrants in 2001

0.08

0.16

0.00

1.00

No population in 2001

0.07

0.25

0.00

1.00

Share of pop. aged 15-24

0.13

0.09

0.00

1.00

Share of pop. aged 25-44

0.31

0.15

0.00

1.00

Share of pop. aged 45-64

0.21

0.13

0.00

1.00

Share of pop. aged 65+

0.14

0.14

0.00

1.00

Unemployment Rate

11.21

6.89

0.00

60.39

Share construction employment

10.52

6.63

0.00

48.68

Share hospitality employment

5.88

5.45

0.00

53.97

Share services employment

2.80

1.44

0.00

12.50

Share buildings from 1900-1920

1.91

3.52

0.00

97.77

Share buildings from 1921-1940

2.69

4.32

0.00

90.17

Share buildings from 1941-1950

3.31

5.48

0.00

99.92

Share buildings from 1951-1960

7.05

8.69

0.00

99.62

Share buildings from 1961-1970

12.73

12.99

0.00

100.00

Share buildings from 1971-1980

19.33

15.29

0.00

100.00

Share buildings from 1981-1990

15.81

14.30

0.00

100.00

Share buildings from 1991-2000

19.38

17.57

0.00

100.00

Car use index

26.65

19.32

-18.71

81.49

Pedestrian index

45.58

15.10

0.00

85.79

Building height index

61.22

79.35

-61.46

254.78

Neighborhood quality index

85.43

50.57

-25.18

226.65

Log distance to metro area center

1.58

1.01

-6.02

9.43

Log distance to municipality center

1.11

1.78

-5.06

9.43

2001 Variables
popn,2001
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Variable

Average

Std. Dev.

Min.

Max.

0.02

0.13

0.00

1.00

Exits (from highways or roads)

7.76

151.90

0.03

22459.80

Winery

0.35

15.90

0.00

1961.40

2203.60

216499.10

0.11

36176200.00

2.24

96.30

0.00

14831.50

37.40

1272.10

0.00

155200.20

Bus Station

1.65

59.20

0.00

5951.60

Ferry Terminal

0.05

1.29

0.00

147.10

Marina

2.73

215.20

0.00

32409.00

Public Sports Airport

0.02

1.55

0.00

247.00

Airport

0.05

0.65

0.00

74.00

Business Facility

4.61

705.00

0.00

119087.90

Grocery Store

624.30

12385.40

0.14

1150218.00

Automobile Dealership

569.80

45770.00

0.07

6990278.00

Petrol/Gasoline Station

928.70

131788.40

0.09

22218260.00

1.03

55.30

0.00

6241.80

2178.40

68121.10

0.16

7465020.00

Nightlife

79.10

2241.00

0.01

252470.60

Historical Monument

34.00

1274.90

0.01

165075.90

2234.00

216628.70

0.11

36176200.00

9.25

433.30

0.00

59529.20

405.00

33183.60

0.08

5502869.00

Ski Resort

0.00

0.02

0.00

3.79

Other Accommodation

0.00

0.00

0.00

0.03

Tourist Information

2.21

99.50

0.00

13718.00

Rental Car Agency

34.10

4618.20

0.00

779683.20

Parking Lot

23.20

814.60

0.02

115492.80

102.40

2869.50

0.00

400110.70

0.04

1.45

0.00

158.90

2008 Variables
No population in 2008
Gravities

ATM
Train Station
Commuter Rail Station

Motorcycle Dealership
Restaurant

Bank
Shopping
Hotel

Parking Garage/House
Park & Ride
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Variable

Average

Std. Dev.

Min.

Max.

224.70

14555.90

0.05

2346258.00

11.40

383.00

0.00

42780.50

0.11

0.84

0.00

92.40

Performing Arts

14.50

468.70

0.00

54141.10

Bowling Centre

0.33

14.90

0.00

1407.20

Sports Complex

5.53

392.20

0.00

59071.60

35.10

1279.70

0.01

170288.90

Casino

4.52

592.60

0.00

98100.60

Convention/Exhibition Centre

0.63

25.30

0.00

3156.50

Golf Course

1.80

149.10

0.00

23836.20

Civic/Community Centre

7.83

295.10

0.00

32318.00

Amusement Park

0.06

2.33

0.00

372.70

41.50

1481.20

0.01

151129.50

0.12

11.90

0.00

1974.10

1327.50

216616.80

0.02

36589410.00

Hospital

2.54

76.50

0.00

11558.20

Higher Education

2.11

85.20

0.00

11387.40

209.40

11422.30

0.02

1833595.00

Library

1.23

79.30

0.00

13151.50

Museum

20.90

1246.90

0.00

184048.80

City Hall

3.32

133.00

0.00

19628.20

Police Station

12.50

394.50

0.01

52615.80

Post Office

81.00

9582.20

0.00

1611745.00

Department Store

0.84

28.00

0.00

4109.30

Home Specialty Store

0.02

0.19

0.00

11.20

720.00

18931.10

0.06

2035484.00

Specialty Store

0.17

12.20

0.00

1693.20

Sporting Goods Store

0.30

24.00

0.00

3916.90

Medical Service

5.57

255.10

0.00

30171.50

Consumer Electronics Store

2.46

109.00

0.00

16685.20

12.50

469.20

0.02

68646.40

Auto Service & Maintenance
Cinema
Rest Area

Park/Recreation Area

Sports Center
Ice Skating Rink
Tourist Attraction

School

Pharmacy

Industrial Zone
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Variable

Average

Std. Dev.

Min.

Max.

Place of Worship

52.60

821.80

0.00

102681.30

Embassy

60.10

2751.60

0.01

365454.10

Book Store

67.00

4884.40

0.00

648498.10

Source: own elaboration on data from INE (2009), INE (2005) and ESRI (2009). Neighborhoods are squares
with sides measuring 0.005 degrees. Distance to metro and municipality center is population weighted.
Construction of indices and gravities detailed in the Appendix.

Table 5: OLS Regressions of the Change in the Native Population vs. the Change in the
Migrant Population in Spain (2001-2008)

Dependent variable
Variables
∆mign,2001 2008
popn,2001

∆natn,2001 2008
popn,2001

∆natn,2001 2008

(1)

(2)

0.065

0.101

[0.026]**

[0.034]***

∆mign,2001 2008
popn,2001
Constant

(3)

(4)

(5)

(6)

0.056

0.069

0.074

0.084

[0.042]

[0.044]

[0.044]*

[0.046]*

-0.079

-0.081

[0.006]***

[0.006]***

-0.028

71.823

34.534

[0.004]***

[2.068]***

[1.835]***

f (popn,2001 )

No

No

No

No

Yes

Yes

Metro Dummies

No

Yes

No

Yes

No

Yes

Adjusted R2

0.001

0.029

0.175

0.182

0.216

0.221

Observations

26,580

26,580

28,541

28,541

28,541

28,541

Source: own elaboration on data described in Table 4. Robust standard errors in brackets. ***: significant
at 1%; **: significant at 5%; *: significant at 10%. f (popn,2001 ) refers to a quartic polynomial in popn,2001
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Table 6: OLS Regressions of the Change in the Native Population vs. the Change in the
Migrant Population in Spain (2001-2008): Winsorized estimates and controls
Dependent variable
Sample

∆natn,2001 2008
Winsor

All

All

Winsor

Winsor

(1)

(2)

(3)

(4)

(5)

-0.101

0.092

0.092

-0.081

-0.079

[0.043]**

[0.045]**

[0.046]**

[0.042]*

[0.042]*

f (popn,2001 )

Yes

Yes

Yes

Yes

Yes

Metro Dummies

Yes

Yes

Yes

Yes

Yes

2001 Controls

No

Yes

Yes

Yes

Yes

2008 Controls

No

No

Yes

No

Yes

Adjusted R2

0.272

0.292

0.295

0.357

0.358

Observations

22,046

28,541

28,541

22,046

22,046

Variables
∆mign,2001 2008

Source: own elaboration on data described in Table 4. Robust standard errors in brackets. ***: significant
at 1%; **: significant at 5%; *: significant at 10%. f (popn,2001 ) refers to a quartic polynomial in popn,2001 .
Winsor means that the sample has been reduced by dropping the neighborhoods with the 1 percent lowest
and highest population growth in 2001-2008 (weighted by their 2001 population).
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Table 7: IV Regressions of the Change in the Native Population vs. the Change in the
Migrant Population in Spain (2001-2008)
Dependent variable
Variables

∆natn,2001 2008
(1)

(2)

(3)

(4)

-0.327

-0.334

-0.334

-0.342

[0.054]***

[0.055]***

[0.056]***

[0.056]***

f (popn,2001 )

Yes

Yes

Yes

Yes

Metro Dummies

Yes

Yes

Yes

Yes

2001 Controls

Yes

Yes

Yes

Yes

2008 Controls

Yes

No

Yes

No

1

1

2

2

First Stage F-stat

286.89

279.65

211.93

209.74

Observations

28,541

28,541

28,541

28,541

∆mign,2001 2008

Ring

Source: own elaboration on data described in Table 4. Robust standard errors in brackets. ***: significant at
1%; **: significant at 5%; *: significant at 10%. IV Zn,t described in text and equation (7). f (popn,2001 ) refers
to a quartic polynomial in popn,2001 . 2001 controls include the total population of the relevant neighborhood
ring in 2001. Ring 1 refers to neighborhoods whose center is within 0.0075 degrees of the neighborhood. Ring
2 refers to neighborhoods whose center is between 0.0075 and 0.0150 degrees of the neighborhood center.
All neighborhood centers are weighted by their population in 2001. Regressions run using ivreg2 command
in Stata, written by Baum, Schaffer, and Stillman (2014).
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Table 8: Regressions of the Change in the Native Population vs. the Change in the Migrant
Population from different Origins in Spain (2001-2008)

Dependent variable
Method

∆natn,2001 2008
OLS

IV

IV

IV

IV

(1)

(2)

(3)

(4)

(5)

0.871

1.150

1.115

1.110

1.081

[0.141]***

[0.544]**

[0.533]**

[0.301]***

[0.295]***

-0.088

-0.455

-0.461

-0.484

-0.492

[0.041]**

[0.059]***

[0.059]***

[0.057]***

[0.059]***

f (popn,2001 )

Yes

Yes

Yes

Yes

Yes

Metro Dummies

Yes

Yes

Yes

Yes

Yes

2001 Controls

Yes

Yes

Yes

Yes

Yes

2008 Controls

Yes

Yes

No

Yes

No

Ring

-

1

1

2

2

First Stage F-stat (Most Dev.)

-

8.78

9.21

16.55

17.43

First Stage F-stat (Rest)

-

178.80

174.76

111.87

109.18

Adjusted R2

0.346

-

-

-

-

Observations

28,541

28,541

28,541

28,541

28,541

Variables
∆mign,2001 2008 (Most Dev.)
∆mign,2001 2008 (Rest)

Source: own elaboration on data described in Table 4. Robust standard errors in brackets. ***: significant at
1%; **: significant at 5%; *: significant at 10%. IV Zn,t described in text and equation (7) and calculated for
each group of origins: Most Developed and Rest, as in Table 2. f (popn,2001 ) refers to a quartic polynomial in
popn,2001 . 2001 controls include the total population of the relevant neighborhood ring in 2001. Ring 1 refers
to neighborhoods whose center is within 0.0075 degrees of the neighborhood. Ring 2 refers to neighborhoods
whose center is between 0.0075 and 0.0150 degrees of the neighborhood center. All neighborhood centers are
weighted by their population in 2001. Regressions run using ivreg2 command in Stata, written by Baum,
Schaffer, and Stillman (2014).
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Figure 1: Evolution of the foreign-born population share

Source: own elaboration on data from World Bank (2013)
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Figure 2: Distribution of the share of immigrants by province in 2001 and 2008

Source: own elaboration on data from INE (2009)
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Figure 3: Distribution of Metropolitan areas in Spain

Source: Ministerio de Vivienda (2007)
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Figure 4: Comparing segregation levels in Spain and the US

Source: Cutler, Glaeser, and Vigdor (2008) and own elaboration on data from INE (2009). In the Spanish
case, neighborhoods are 2008 censal sections taken back in time using our geocoded addresses. Indices
calculated averaging immigrant communities with at least 1,000 inhabitants in a metro area, weighted by
the size of the community in each metro area.
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Figure 5: Scatterplot of the change in the number of natives on the change in the number
of migrants (2001-2008)

Source: own elaboration on data from INE (2009) and ESRI (2009). Size of circles proportional to the
neighborhood population in 2001. Unweighted linear fit shown in the graph.
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Figure 6: Coefficients from quantile regressions of the change in natives on the change in
migrants (2001-2008)

Source: same specification as in column 3 in Table 5 on ten deciles of the dependent variable.
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Figure 7: 2001 Spanish population in neighborhoods sorted by their change in the native
population (2001-2008)

Source: own elaboration on data from INE (2009).
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Figure 8: Total change in net native and migrant inflows by deciles of neighborhoods sorted
by their change in the native population in Spanish metro areas (2001-2008)

Source: own elaboration on data from INE (2009).
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Figure 9: Distribution of the total change in net migrant inflows by country of origin by
deciles of neighborhoods sorted by their change in the native population in Spanish metro
areas (2001-2008)

Source: own elaboration on data from INE (2009).
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Figure 10: Neighborhoods with positive native growth and with above average migrant
growth in Madrid metro area (2001-2008)

Source: own elaboration on data from INE (2009). Circles proportional to population in 2001. Squares
proportional to 2001-2008 changes.
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Figure 11: Neighborhoods with positive native growth and with above average migrant
growth in Barcelona metro area (2001-2008)

Source: own elaboration on data from INE (2009). Circles proportional to population in 2001. Squares
proportional to 2001-2008 changes.
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Figure 12: Cumulative changes in net native and migrant inflows in neighborhoods sorted
by their change in the native population in Spanish metro areas (2001-2008)

Source: own elaboration on data from INE (2009). Circles proportional to population in 2001.
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B

Construction of the dataset

B.1

Sample selection

We start from 28,870 grids matched between 2001 and 2008 in the metro areas defined by
Ministerio de Vivienda (2007) at the municipality level. 329 of them have been identified as
having address problems. This amounts to 0.6 percent of the relevant population in 2001.
The most problematic places are Tenerife (10 percent) and Tarragona-Reus (5 percent).
We are left with 28,541 valid observations.

B.2

2001 Census Indices

The 2001 Spanish Census (INE, 2005) provides us with a set of variables referred to each
of 34,251 censal sections in Spain. Censal sections are administrative divisions for electoral
purposes and are supposed to have between 500 and 2,500 inhabitants. In 2001, their average
population was 1,193 (s.d.=590). 94 percent of them had the correct size.
We assign each of our addresses to the 291 average characteristics of its censal section
in 2001. The included variables and their descriptives are shown in Table 4. Most variables
are self-explanatory except for the four summary indices that we calculate. These indices
are the results of two principal component analysis on several variables.
• The first one uses the following Census variables: share of employed individuals in the
neighborhood commuting by car alone, by car with passengers, by bus, by subway,
by train, by motorcycle, by bike or on foot, share of population owning one car, two
cars or three or more. We take the first two principal components weighted by 2001
population. The first accumulates 55 percent of the variance and we call it the car
use index. The second gathers 16 percent of the variance and we call it the pedestrian
index.
• The second one uses the following Census variables: share of population with public water, private water, sanitation services, gateway services, aspect of the building
(scored by the interviewer), gas services, phone, hot water, heating, air conditioner,
height of the building, elevator, noise level, contamination, crime, green areas and dirtiness. Different categories of these variables are included to total 42 variables. Again,
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we take the two principal components weighted by 2001 population. The first accumulates 38 percent of the variance and we call it the building height index. The second
gathers 13 percent of the variance and we call it the neighborhood quality index.

B.3

2008 Gravities

We geocoded our Padrón (INE, 2009) data by matching each address with addresses from
ESRI StreetMap Premium Europe NAVTEQ 2009 Release 2 (ESRI, 2009). We end up with
7,568,601 uniquely identified addresses.
For each address, we calculated its distance in meters to a series of 62 features (points of
interest) from the map server, such as hospitals, exit roads, schools, bus stops, metro stops,
etc. In the end, for each address, we have six different measures of amenities for each of the
62 points of interest. The first measure is the minimum distance between each address and
each of the points of interest.
The other five measures are gravities: sums of points of interest in Spain weighted by
distance. That is:
gip,α

=

Np
X

d−α
i,np

(8)

np =1

where i is an address, p is a point of interest (i.e. hospitals), Np is the number of points
of interest p in the radius where i is located, α is a coefficient that takes values {0.5; 1; 2;
3; 4} and di,np is the distance between address i and point of interest np (i.e. one particular
hospital).
Table 4 shows summary statistics for gravities calculated for α = 2. They have been
multiplied by 1,000,000 to make the numbers visible.
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C

Appendix Tables and Figures

Figure 13: Neighborhoods with positive native growth and with above average migrant
growth in Madrid metro area (2001-2008)

Source: own elaboration on data from INE (2009). Circles proportional to population in 2001. Squares
proportional to 2001-2008 changes.
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Figure 14: Neighborhoods with positive native growth and with above average migrant
growth in Barcelona metro area (2001-2008)

Source: own elaboration on data from INE (2009). Circles proportional to population in 2001. Squares
proportional to 2001-2008 changes.
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