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Abstract:
This paper is about determinants of migration at a local level. We use data from
Catalan municipalities in order to understand what explains migration patterns
of population between 2004 and 2010. Our results show the importance of
counterurbanization and suggest that migration determinants do not affect all

types of municipalities in the same way.
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1. Introduction

Population migration is an important topic inside Population Economics that has
received considerable research attention in recent years. This importance is,
partially, due to the fact that this is a wide topic that includes quite
heterogeneous behaviours. Concretely, it is not the same to talk about internal

than external migration, or about rural vs. urban migration and so on.

Additionally, there is an interesting debate about whether migration
determinants rely mainly on economic-based (e.g., differences in labour
markets or in wages, among others) or in amenity-based ones (e.g., differences

in quality of life or in recreational opportunities, among others).

The contribution of this paper is to present an empirical application made using
data from municipalities in Catalonia between 2004 and 2010. This is a period
in which economic activity increases considerably, with the exception of the
period 2008-2010, characterised by the start of the economic crisis. The growth
in terms of GDP and workforce attracted a lot of international migrants due to a
growing demand of low-skilled jobs. At the same time, house prices rose
considerably at the main urban areas, a situation that pushed young educated
couples from the centre of these areas to the surrounding (cheaper)
municipalities, in a typical example of counterurbanization, where migrations
movements are from urban to rural areas. Given the characteristics and
typologies of Catalan migration movements, in this paper we will focus at intra-
regional migrations, which are of considerable importance during the period

analysed here.

We have structured the paper as follows. In Section 2 we discuss the literature
regarding determinants of population migration. In Section 3 we briefly show
recent trends in population dynamics at the considered area. In Section 4 we
present the model and the data. In Section 5 we present and discuss the spatial
exploratory analysis, the econometric estimation and their results. Finally, in

Section 6 we summarise our main conclusions.



2. Literature Review

When analysing migration determinants it is necessary to distinguish among
different types of migrations, since their determinants are not strictly the same.
In this sense, we can group them into international migrations and national
migrations, and the later group can be distributed into inter-regional migrations
and intra-regional migrations. Accordingly, their determinants also differ.
Although there is an important academic debate, as we will see later, at this
point we can summarise these determinants by saying that international
migrations rely mainly on strong differences between countries (in terms of
development levels, for instance), while inter-regional migrations are mainly
explained by differences in labour markets and intra-regional migrations are
mainly caused by amenity-based determinants. There are also other
determinants explaining migrations, like physical and social environment, which
can influence economic behaviour, happiness and well-being of individuals
(Royuela et al., 2010). Nevertheless, the debate of economic vs. amenity-based
characteristics as major determinants of population dynamics includes
surprising results, as those of Chi and Marcouiller (2012), who found that,
during the 1980s, population growth can be mainly explained in terms of
economics conditions, rather than on natural amenities, which were rarely
significant, while during the 1990s, the opposite results were obtained. So, it
seems that both types of determinants can be of high importance in the same

area.

As stated above, population migrations are hypothesized to be caused by
different determinants depending on the type of migrations and, concretely,
short migrations (like intraregional ones) are assumed to be explained by
amenities. In any case, this assumption is not widely agreed by researchers
(Chi and Marcouiller, 2012) since some of them consider that natural amenities

are quite important in explaining such population change phenomena, while



others rely mainly on economic conditions as migration drivers (e.g., income
and employment opportunities), being that there are also some researchers
supporting the role played by both type of determinants (Shields et al., 2005;
Cushing, 1987).

There is an important number of academic contributions suggesting the
importance of the role played by natural amenities (Rickman and Rickman,
2011) like landscapes, climate (Hernandez and Ledn, 2012), water availability,
seaside areas, and forests, among others, by sociocultural amenities like parks,
shopping opportunities and attractions, among others or by recreational
amenities like golf, rock climbing, skiing or scuba diving (Colwell et al., 2002).
Additionally, it is widely agreed that these natural amenities attract both the

elderly and the most skilled individuals (Rickman and Rickman, 2011).

Apart from previous contributions, scholars that consider the importance of
economic conditions (Greenwood and Hunt, 1989) assume that migrants’
decisions are made trying to maximize the expected net benefits (Greenwood,
1975), which can be proxied, for instance, by higher wages (Smith et al., 2000)
or on increased availability on local employment opportunities (Fuguitt and
Beale, 1996). The causality relationship between location of population and
employment has been traditionally discussed among scholars (Freeman, 2001)
and, mainly, two theories have been supported (Muth, 1971). From a demand-
side approach it is argued that changes in labour demand cause changes in
population who migrates trying to find a job (“people-follow-jobs approach”),
while from a supply-side approach it is argued that variations in the labour
supply (in terms of changes of population structures) cause changes in
employment (“jobs-follow-people approach”)'. Previous research for the same
area (Arauzo-Carod, 2007, p. 88) shows that “although the location of
population and jobs is simultaneously determined, the location of population is
more important for the location of jobs than vice versa”, which means that, in

any case, when analysing population distribution among municipalities, it is

' See, among others, Deitz (1998), Carlino and Mills (1987), Mills and Price (1984) and
Steinnes (1982).



necessary to control for jobs distribution at the same geographical level.
Additionally, Carlino and Mills (1987) argue that such interactions are not
constant over time, the explanation being that people tend to follow jobs only in
periods or decreasing economic activity, while in boosting economic periods

jobs tend to follow people.

In order to better understand migration, it is also important to take into account
personal demographic characteristics of migrants, since these are expected to
influence their individual’s decision to migrate (Greenwood, 1975). However,
this particular is far beyond the scope of this paper, in which aggregated data is
used. In any case, among these demographic characteristics, probability of
short-distance migrations decreases with age: individuals between 20 and 29
have a moving probability which is between 15 and 20% higher than those
between 30 and 44, as it is shown for the Spanish case (Bover and Arellano,
2002). This result is quite reasonable (Greenwood, 1975, p. 406), “(...) since
older persons have a shorter expected working life over which to realize the
advantages of migrating, which makes the rate of return on migration lower for

them.*”

To sum up, there are different categories of variables hypothesized to influence
migration decisions (Chi and Marcouiller, 2012): demographic (population
density, age structure, racial and ethnic composition, educational attainments),
socio-economic (school performance, criminality, public infrastructures, retail,
real state), accessibility (highway and road infrastructures, commuting, public
transportation system) and land availability (water availability, built-up land,

zoning, etc.).

An analysis of the Spanish case (Bover and Arellano, 2002) shows that intra-
regional migrations have considerably increased since the 1980’s, and are
mainly explained in terms of proportion in the service industry, unemployment,
housing prices and education. It is important to notice that although

unemployment levels are quite high at the Spanish economy in terms of OECD



standards, this situation do not push unemployed individuals to migrate from
high to low unemployment regions? (Antolin and Bover, 1997), whilst important
migration movements did exist between large metropolitan areas and their
surrounding smaller urban area and even rural ones (Hierro, 2009). Some of
these movements are due to direct relationship between increases in housing
prices at larger urban areas and migration to their hinterlands (Bover and
Arellano, 2002; Antolin and Bover, 1997).

Apart from previous discussion about how local and regional characteristics
influence migrations’ decisions, most of empirical contributions lack a spatial
approach when dealing with such determinants (Chi and Marcouiller, 2012),
although spatial tools are increasingly available for population research (Chi
and Zhu, 2008). Concretely, so far it has not been considered the fact that
characteristics of near areas also matter for decisions about whether to migrate
or not, on the one hand, and if so, where to go, on the other hand. In order to
make a step further, in this paper we will consider both local characteristics of
each municipality of the data set as well of characteristics of neighbour
municipalities. This is achieved by means of a weights matrix, which takes into
account the weighted effect of neighbouring observations (see Anselin, 1988 for

an introduction to spatial econometrics).

3. A brief overview of population and migration dynamics at

local level in Catalonia

When looking at population distribution among Catalan municipalities in 2004
(see Map 1) it seems clear that there is a huge concentration at the seaside and

around metropolitan area of Barcelona where most of big cities are located.

2 Generally speaking, reasons behind this lack of spatial mobility are mainly in terms of
sociological attitudes against inter-regional migration as well as the existence of strong family
ties, as other scholars have previously identified for other countries as, for instance, U.S.
(Fuguitt and Brown, 1990; Greenwood, 1975), Spain (Stillwell and Garcia Coll, 2000) and
Finland (Nivalainen, 2004).



Apart for this areas, there are some medium-sized cities spread across the
territory, but usually without any kind of urban system (except solely for some

agglomerations like Tarragona-Reus and Girona-Figueres).
[INSERT MAP 1]

Population distribution existent in 2010 is quite similar to that of 2004, mainly
because the 6-year lag is a small period of time to account for big
transformations. In this sense, we show (see Map 2) how areas with stronger
municipality growth® are those medium-sized and seaside areas close to bigger
urban areas: close enough to get benefit from agglomeration economies at
these sites and far away enough to avoid agglomeration diseconomies also
extant there. This population deconcentration is very typical of mature urban
systems and it is also known as “ruralisation”, “turnaround migration”,

“nonmetropolitan turnaround” or “rural renaissance” (Chi and Ventura, 2011).*
[INSERT MAP 2]

In order to better analyse growth patterns of Catalan municipalities, we have
divided them into 6 groups (see Table 1): less than 2,001 inhabitants, from
2,001 to 10,000 inhabitants, from 10,001 to 50,000 inhabitants, from 50,001 to
100,000 inhabitants, from 100,001 to 500,000 inhabitants and more than
500,000 inhabitants (i.e., the city of Barcelona).

[INSERT TABLE 1]

Data from Table 1 shows that while the lower three population groups (those
until 50,000 inhabitants) have grown over the mean (10.26%) between 2004

* When analysing urban growth at metropolitan area of Barcelona during the nineties Royuela et
al. (2010) found a positive relationship between population growth and quality of life.

* There is a lot of empirical evidence about population deconcentration for countries like, among
others, U.S. (Chi and Ventura, 2011; Rickman and Rickman, 2011; Partridge et al., 2009;
Fuguitt and Beale, 1996; Fuguitt and Brown, 1990), Catalonia (Royuela et al., 2010) and Poland
(Kupiszewski et al., 1998).



and 2010, the three upper population groups (those with more than 50,000
inhabitants) have grown under the mean. Therefore, Catalan urban system is
slightly moving to a more balanced pattern where small and medium
municipalities are growing faster, but this change does not affect all the small
and medium municipalities in the same way, because while the number of
smaller ones (those with less than 2,000 inhabitants) diminishes from 631 in
2004 to 600 in 2010, medium sized ones (those in between 2,001 and 10,000
and 10,001 and 50,000 inhabitants) grow from 211 to 225 and from 81 to 98,

respectively.

[INSERT GRAPH 1]

Additionally, we show direct relationship between population level in 2004 and
population growth in 2004-2010 (see Graph 1). In order to better illustrate what
happens in Catalonia we have omitted Barcelona given that that its size is 6

times the next municipality.

[INSERT TABLE 2]

Data from National Statistical Office of Catalonia (IDESCAT) shows that there
are several migrations trends that coexist and make migration a quite complex
phenomenon. First, in absolute values most of migrants concentrate on larger
urban areas, where there is a higher supply of housing and employment
opportunities. Second, in relative values migrants go mainly to intermediate
municipalities quite well balanced in terms of accessibility to both rural and big
urban areas. Third, areas close to seaside concentrate most of migrations
movements, while mountain areas receive a small proportion of migrants.
Fourth, although there is a preference for medium sized municipalities, migrants

tend to follow the extant population distribution trend.

If we take into account migration rates (see Map 3), this is, cumulated number

of immigrants from 2004 to 2010 relative to population in 2004, it is shown that



higher locate mainly at the seaside or close to the seaside, except for the core
municipalities of the metropolitan area of Barcelona, for which there are strong
congestion effects that reduce attractiveness of these areas. Apart from these
areas, high immigration rates are also found at some county capitals at the rural
areas. This population swift from the economic centre of the country to its
periphery is also followed (although slowly) by a job location swift (Romani et
al., 2003).

[INSERT MAP 3]

As we have stated in previous sections, urban-rural shift is key issue when
analysing population distribution inside metropolitan areas.’ In this sense, Map
4 provides clear evidence for this phenomenon for a couple of metropolitan
areas outside metropolitan area of Barcelona: Reus-Tarragona and Girona-
Figueres. At both areas one can observe that apart from the capacity to attract
immigrants of these regional capitals, there is a phenomenon in which smaller
towns surrounding such capitals attract mainly immigrants from de same county

and, concretely, from these regional capitals.
[INSERT MAP 4]

Data about entering and exiting migrants by municipality class (see Table 3)
illustrates previous differences among each type of municipality. Concretely, the
smaller the municipality, the bigger the ratio between immigrants and emigrants.
This result shows that these smaller municipalities are much more able to
attract new individuals than to deter them. In detail, for the municipalities lower
than 10,000 inhabitants the total number of immigrants between 2004 and 2010
is twice the number of emigrants in the same period of time. This ratio (2.17 for
those less than 2,001 inhabitants and 2.00 for those between 2,001 and 10,000)

® See Rickman and Rickman (2011), Leichenko (2001), Fuguitt and Beale (1996) and Fuguitt
and Brown (1990) for an analysis of the U.S. case regarding population distribution between
metropolitan and non metropolitan areas during the nineties; seventies, eighties and nineties;
eighties and nineties and eighties and nineties, respectively.



diminishes regularly until 0,47 for those between 100,001 and 500,000, which
means that larger municipalities are losing population that is moving to smaller
ones. This assumption can not be directly checked from our data since we have
just aggregated data at a municipality level (not individual data about flows
between different sites), but all the empirical results point into this direction

(see, among others, Romani et al., 2003).
[INSERT TABLE 3]

The only exception to this behaviour is the capital, the city of Barcelona, which
corresponds to the upper category (more than 500,000 inhabitants). In this
case, the rate immigration / emigration rate is 1.11, which is clearly higher than
the one of the previous category (0.47). This rate can be easily explained in
terms of balance between agglomeration economies and diseconomies. In
particular, although congestion and other negatives effects linked to city size
push away individuals, strong agglomeration effects prevail (like job and
recreational opportunities, city’s image, etc.), and therefore its capacity to attract

regularly new migrants is larger, so that the ratio is greater than 1.

4. Data and model

4.1 Data

The empirical application carried out in this paper corresponds to Catalan®
municipalities. Concretely, we use all the 946 municipalities existent between
2004 and 2010’. The average surface of these municipalities is 33,98km? and
the population mean was 7,202 inhabitants in 2004. Data used in this paper
comes from National Statistical Office of Catalonia (IDESCAT), Catalan

® Catalonia is an autonomous region of Spain with about 6 million inhabitants (15% of the
Spanish population) and an area of 31,895 km2. It contributes 19% of Spanish GDP. The
capital of Catalonia is the city of Barcelona.

4 Except the newly added La Canonja, created in 2010, and for which there is lack of data.
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Cartographical Institute (ICC), Catalan Register of Manufacturing
Establishments (REIC) and Trullén and Boix.

The variables used in this model are selected according to both theoretical
(departing from previous discussion on empirical findings) and empirical

significance.

4.2 Model

In this paper we depart from the general idea proposed by Tiebout (1956), who
argued that individuals choose where to live according to the amount of taxes to
pay at alternative locations and the quality of public services offered there. An
important assumption of this approach is that individuals are absolutely free to
move if they feel that they are paying too much in taxes or if they are receiving
poor quality public services. Accordingly (and without using taxing data, for
which we have no information), we consider that the rationality of potential
migrants is roughly the same: they will move if they consider that the prices they
are paying (housing, commuting, general expenditures, etc.) are quite high
and/or if they consider that the quality/quantity of services they do receive (job
opportunities, amenities, quality of life, safety, housing, accessibility, leisure
activities, educational opportunities, etc.) is quite low. Concretely, there is some
kind of trade-off between expenditures (advantages) and profits

(disadvantages).

Based on previous discussion and empirical findings of the literature on
migration, we can propose a reduced form equation for migration determinants
at a municipality level in which a migration ratio (MIG) between 2004 and 2010

is explained in terms of several exogenous determinants:®

MIG = o + o DEN + B; CAP + B, SEA + B3DIS + B; SER + Bs SME + Pg
ISA + B7 LOC + B W_SEA + o W_ISA +B1o W_MIG + v

® See data description at the appendices.
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Where MIG is a migration ratio measured using cumulated immigration between
2004 and 2010 relative to population in 2004, DEN measures population density
in 2004, CAP shows if the municipality is a “comarca” capital, SEA is a dummy
variable showing if he municipality is at sea-side, DIS is the distance to the
nearest city with a population of at least 100,000 inhabitants, SER is the
percentage of workforce at the services industries, SME is the percentage of
workers at SMEs firms (up to 49 employees), ISA is a measure of industry
specialization and LOC is the number of new manufacturing plants located
between 2001 and 2003. It is important to notice that these variables can be
grouped into economic-based determinants (DEN, SER, SME, ISA and LOC)
and amenity-based determinants (CAP, SEA and DIS). These variables are
measured at 2004 levels® because migration decisions have an important
degree of inertia (Greenwood, 1985). Table 4 shows raw correlation coefficients

among previous explanatory variables.

[INSERT TABLE 4 HERE]

Population density (DEN) proxies agglomeration economies (Leichenko, 2001).
It is important to notice that these can be both positive and negative
(agglomeration diseconomies), so the expected sign is unknown a priori. Being
the capital of a “comarca” (CAP) is hypothesised to attract a higher stock of
migrants in view of the existence of institutional amenities like public
administrations and public services. Proximity to the sea-side (SEA) tries to
proxy quality-of-life, which has been assumed to be an important determinant
of, among others, individuals’ decisions to migrate (Royuela et al., 2010;
Partridge et al., 2008; Greenwood and Hunt, 1989). Distance to bigger cities
(DIS) tries to measure balance between agglomeration economies and
diseconomies existent in large urban areas (Royuela et al., 2010). The
expected effect of distance over migration rates is, a priori, unclear since one

can hypothesize either that distant locations imply lower land prices or

% Except those that are non-temporal, like CAP, SEA and DIS, and LOC, which is measured at
2001-2003.

12



congestion, among other shortcomings that boost migration. According to this
assumption, near locations should deter migrations, but it is also reasonable to
approach distance in a very different way: distant (near) location means less
(more) accessibility to urban amenities, which diminishes (increases) migration
(Greenwood, 1975). Percentage of workforce at the services industries (SER)
captures industrial structure and is expected to act positively over migration,
since growing areas are those specialised in services (Leichenko, 2001). A
higher percentage of workers in SME’s (SME) is expected to attract a bigger
number of migrants since type of urban areas that can offer better quality-of-life
standards use to be specialised in this type of firms. Role played by industrial
diversity (ISA) is not clear a priori, but it seems reasonable to expect that more
specialised areas (namely smaller municipalities) are more prone to attract
migrants. Finally, previous location of manufacturing firms (LOC) can identify
those areas that show a growing pattern and, potentially, offer new job
opportunities (Arauzo-Carod, 2007). We have also included spatial lagged
variables of some of previous covariates. This empirical strategy is explained in

detail in section 5.1.

Regarding the overall estimation strategy, firstly we estimate the previous
equation by OLS and, secondly, we use a Quantile Regression (QR) model
(Koenker and Bassett, 1978). This methodology enables us to overcome
inconvenience of OLS because it allows the investigation of several conditional
quantiles of the response variable, rather than only one as in OLS. By this way
it is possible to obtain a wider analysis of the relations among variables. In this
Paper, QR method permits us to consider heterogeneity among the different
expansive dynamics of the population, which is not caught by explanatory
variables. Additionally, OLS can be sensitive to deviations of the residuals from
normality, whilst QR is robust, which is another advantage of this estimation

procedure.
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Specifically, QR methodology divides population in n parts (as many parts as
quantiles are), and allows to analyse conditional quantiles of the dependent
variable, and not just the conditional mean, which is what OLS does.

If we assume (Koenker and Bassett, 1978) that y; (where t =1, ..., T) is a random
sample of the regression process u; = y; —x;8 with distribution function F, the 6"

regression quantile (0 < 6 < 1) is defined as any solution to the following

minimization problem:

min | Seyi-x A+ Y=o}y -xA|.

tefty, >x 4} telty, >x 4}

This is normally expressed in this way:
min 2. POy, —xf5)
t

Where,

(e)— Oc ife>0
PRI = 01 if e<0

We define y; as the size of the municipality. With this model we can specify the
6" quantile of the conditional distribution of y;, for independent variables x; (it is

assumed that the 6™ quantile is linear in x,).

Q,,(6lx)=x4(0)

Where Q,(:) is the quantile function and B(6) is an unknown vector of

parameters that can be estimated for different values of 6 in (0,1). The first

14



quantile is obtained by setting 6 = 0.15, and so on. As 6 increases from 0 to 1,

we obtain the complete distribution of y conditional on X.

5. Empirical approach and results

5.1 Spatial Exploratory Analysis

In order to account for spatial dependence of migration determinants, we have
also considered the spatial lagged variables of most of these determinants.
Concretely, we have estimated them in the following way: W_X = WX, where X
is a matrix containing the independent variables and W is an appropriate (row-
standardised) spatial-neighbour matrix. Although W can be approached in
different ways like distance-based neighbours or k-nearest neighbours among
others (Getis and Aldstat, 2004; LeSage, 2004), we follow the strategy adopted
in previous research on spatial dependence in the same geographical area
(Arauzo-Carod and Manjon-Antolin, 2012), where we decided to build W as a
distance-based matrix using a neighbouring criterion of 60 km (i.e., two
municipalities are considered neighbours if they fall within 60 km of one
another). Once W is identified, we can calculate whether the variables are
spatially related by calculating a global measure of spatial autocorrelation,

namely Moran’s | (Moran, 1948):

zcij (X = X)(X; = X)

i#]

Moran's| =

Y , where Y =) c; .
Z(Xi _7)2 ; :

n

The numerator is the covariance between contiguity observations (each
contiguity weight is c¢y/Y). This covariance is null if there is no spatial
autocorrelation, positive if there is positive spatial autocorrelation and negative if
there is negative spatial autocorrelation. The covariance is normalised using the

total variance of the series (denominator). The values of Moran’s | range from -1

15



(dispersion) to 1 (autocorrelation), whilst values close to 0 indicate a random

and aspatial distribution.

[INSERT TABLE 5 HERE]

Table 5 shows Moran’s | results for the independent variables that are also
used in their lagged versions. As it is shown, all of them have some degree of
spatial dependence (although not so strong), so it is reasonable to include their

spatial lagged counterparts at the econometric estimations.

[INSERT MAP 5]

Additionally to global spatial autocorrelation measures (Moran’s 1), it is also
necessary to check whether previous spatial dependence could have also a
local nature, i.e., that spatial autocorrelation is explained in terms of specific
local characteristics that exist only in some areas. Accordingly, we have
estimated a Local Index of Spatial Association (LISA) for the Immigration Rate
(see Map 5), where red areas mean high-high spatial autocorrelation, dark blue
areas low-low spatial autocorrelation, light blue areas low-high spatial
autocorrelation, light red areas high-low spatial autocorrelation and white areas
mean that spatial autocorrelation is not significant. In this sense, map 5 shows
that spatial dependence on dependent variable is not the same across
Catalonia: while at the more rural areas (southern-western and inland) the
spatial autocorrelation is type low-low, at the most populated areas (at the sea
side, around the metropolitan areas of Barcelona, Reus-Tarragona and Girona-
Figueres) the spatial autocorrelation is both high-high and low-high and, finally,
for the rest of Catalonia it is not significant. These results seem to be
reasonable according to spatial distribution of population and differences in
population dynamics in these areas. A similar result is provided by Chi and
Marcouiller (2012), in which the population growth rate at the minor civil division

(towns, cities and villages) in Wisconsin (USA) is spatially autocorrelated.

16



5.2 Econometric estimation

Econometric results are displayed in Table 6."° First and second columns show
results from an OLS estimation procedure, the first one without taking into
account spatial dependence, and the second one including spatial lags of some
explanatory variables. From the third column, the results come from five
regressions corresponding to different quantiles (0.15, 0.25, 0.50, 0.75 and
0.90) that include previous spatial lags. According to previous analysis of data
on population dynamics, it seems clear that small and medium municipalities do
not behave in the same way than bigger ones, so that it is important to
accurately check the role played by the hypothesised migration dynamics at

different population sizes, which is provided by QR.
[INSERT TABLE 6 HERE]

First insight into Table 6 allows to identify some variables that, in some ways,
influence migration patterns (DEN, SEA, DIS, SER, SME, ISA, W_SEA,
W_MIG), whilst other do not influence them (CAP, LOC, W_ISA). If we focus on
QR, it is shown that some of previous variables do not show a regular pattern in
terms of municipalities that are influenced by them in terms of migration (DEN),
and these for which influence exists mainly on higher (SEA, SER, ISA, W_MIG)
or lower quantiles (DIS) or all the quantiles (SME, W_SEA).

Although it seems clear than coefficients differ among quantiles (basically, the
value of coefficients increases for the higher quantiles), we need to verify this
differences. In Table 7 we present the results of an interquantile regression (i.e.,
a regression of the difference in quantiles) in order to examine whether the

effects of the explanatory variables are the same for all the quantiles."’

'% Due to multicollinearity problems we have dropped W_DEN and W_LOC.
" For instance, lets consider the 0.15 and 0.90 quantile:
Qo.00 = @0.9 + bo.g0X
Qo.15= @g.15 + b 15X
The difference in quantiles is (Qo.00— Qo.15) = (0.90— @0.15) *+ (bo.90—bo.15)X. The coefficients
reported at Table 7 show the difference in coefficients of the two previous quantile regressions.
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Specifically, we have made 6 interquantile regressions: 4 of them between
adjacent quantiles (0.15 and 0.25; 0.25 and 0.20; 0.50 and 0.75; 0.75 and 0.90),
the fifth between second and fourth quantile (0.25 and 0.75) and the sixth
between first and last quantile (0.15 and 0.90).

Before detailing the results it is necessary to say that it is possible to have a
bias due to number of quantiles in which we have divided the Municipalities (it is
not exactly the same to divide them into 4 quantiles than into 10, for instance).
For this reason we have compared both neighbour quantiles and first and last

quantile, and second and fourth quantiles.

[INSERT TABLE 7 HERE]

Results at Table 7 indicate that most of differences exist for extreme quantiles
as for quantiles 0.15 and 0.9, on the one side, and 0.25 and 0.75, on the other
side, while for closer quantiles significance levels are lower. Although previous
differences are not quite big enough, they suggest the existence of some
different patterns according to municipalities’ size, so there is room for trying to

analyse what explains migrations patterns for different types of municipalities.

Therefore, we have shown that not all the municipalities have the same
sensibility to the explanatory variables that influence their migration dynamics.
Specifically, it is observed as for attracting migrants according to spatial OLS
results, it is not enough of benefit from lower population densities, or to be
located close to sea side, or to have a high employment share in services, or to
be close to other municipalities that also attract migrants, because not all the

municipalities are equally profiting by fulfilling these requirements.
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6. Conclusions

To sum up, when analysing migration determinants the results of QR complete
and clarify initial conclusions obtained by OLS by taking account of possible

heterogeneity across municipalities.

It is well known that urban areas exist because individuals living and working
there can achieve higher productivity levels, but empirical evidence showed in
this paper illustrates that these benefits, although real, nowadays are used in a

different way, given the counterurbanization process.

About policy implications that arise from our preliminary results, mainly it is
possible to say that local characteristics should be taken into account when
designing such policies, in view that the same local characteristic can affect in a
different way the capacity of migrants’ attraction according to the size of each

municipality.
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Tables

Table 1: Population growth by municipality class (%)

Municipalities (inhabitants)
Less than 2,001

2,001 - 10,000

10,001 - 50,000

50,001 - 100,000

100,001 - 500,000

More than 500,000

Total

Source: own calculations with data from IDESCAT.

2004-2007

8.87
11.40
8.57
5.38
3.56
1.05
5.83

Note: the growth rates were calculated based on sizes of municipalities as in 2004.

Table 2: Municipality size distribution

2007-2010 2004-2010
5.59 14.95
6.80 18.98
5.46 14.50
3.64 9.22
3.58 7.26
1.52 2.58
4.19 10.26

Municipalities 2004 2005 2006 2007 2008 2009 2010
(inhabitants)

Less than 2,001 631 620 612 608 602 601 600
2,001 - 10,000 211 218 223 225 225 225 225
10,001 - 50,000 81 85 88 90 96 97 98
50,001 - 100,000 14 14 13 13 13 13 13
100,001 - 500,000 8 8 9 9 9 9 9
More than 500,000 1 1 1 1 1 1 1
Total 946 946 946 946 946 946 946
Min 27 28 32 30 29 29 24
Max 1,578,546 1,593,075 1,605602 1595110 1,615908 1,621,537 1,619,337
Average 7,202 7,395 7,542 7,622 7,784 7,902 7,941

Source: own calculations with data from IDESCAT.

Table 3: Net migration by municipality class (2004-2010)

Municipalities (inhabitants) Immigration ~ Emigration  Immigration / Emigration
Less than 2,001 325,743 150,230 2.17
2,001 - 10,000 772,652 386,266 2.00
10,001 - 50,000 980,078 691,911 1.42
50,001 - 100,000 379,753 370,809 1.02
100,001 - 500,000 258,103 546,524 0.47
More than 500,000 710,590 642,770 111
Total 3,426,919 2,788,510 123

Source: own calculations with data from IDESCAT.
Note: the municipality sizes were calculated as in 2004; external emigration is only from 2005.
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Table 5: Spatial autocorrelation of independent variables

Variables Moran’s | P-value

POP 0.0166 0.0010

DEN 0.0937 0.0010

CAP 0.0036 0.1710

SEA 0.0594 0.0010

ISA 0.0306 0.0010

LOC 0.0714 0.0010

MIG* 0.0187 0.0010

*MIG is referred to the total number of migrants and not to this number relative to the
population.

Source: own calculations.

Table 6: regression results (OLS + QR)

OLS  OLS_spatial QR_spatial (0.15) QR_spatial (0.25) QR_spatial (0.5) QR_spatial (0.75) QR_spatial (0.9)

DEN  -0.000%  -0.000** -0.000% -0.000 -0.000%+* -0.000% -0.000
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

CAP 0048 -0.009 0.031 0.012 0.010 -0.014 -0.100
(0.04) (0.04) (0.03) (0.02) (0.03) (0.04) (0.08)

SEA 0141  0.089* 0.048 0.023 0.065* 0.124* 0.149*
(0.03) (0.03) (0.04) (0.02) (0.04) (0.07) (0.10)

DIS  -0.000%  0.000 0.000 0.000* 0.000 -0.000 -0.000
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

SER 0.087%  0.124+ 0.010 0.029 0.146*+* 0.209 0.389+
(0.04) (0.04) (0.05) (0.05) (0.03) (0.07) (0.15)

SME  -0.183%  -0.133** -0.111% -0.084++ -0.086++ -0.146% -0.238
(0.04) (0.04) (0.05) (0.04) (0.03) (0.06) (0.07)

ISA -0.058 0.015 -0.130* -0.111 0.024 0.099 0.305
(0.06) (0.06) (0.05) (0.04) (0.04) (0.10) (0.19)

LOC  -0.001%*  -0.002* -0.000 -0.001 -0.001 -0.002 -0.002
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
W_SEA 0.772++ 0.756*+* 0.983* 0.846*+* 0.823* 0.065+
(0.21) (0.16) (0.16) (0.11) (0.32) (0.31)

W_ISA 0.074 0.758 0.839 0.352 -0.485 -2.790
(0.59) (0.52) (0.50) (0.59) (1.07) (L.44)

W _MIG 0.000** 0.000%+ 0.000%+* 0.000* 0.000 0.000
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

cons  0.689%*  0.470% 0.079 0.069 0.252 0.689 1,654+
(0.05) (0.22) (0.19) (0.19) (0.21) (0.42) (0.43)

R2 adjusted  0.063**  0.102***

Pseudo R2 0.096 0.094 0.080 0.069 0.074

N 946 946 946 946 946 946 946
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Table 7: interquantile regression results (QR)

QR 1525 OQR255 QR 575 QR 759 QR159  QR.2575

DEN 0.000* -0.000* -0.000 0.000 -0.000 -0.000*
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

CAP -0.020 -0.002 -0.024 -0.086 -0.132 -0.026
(0.02) (0.03) (0.04) (0.05) (0.10) (0.04)

SEA -0.024 0.042 0.059 0.025 0.102 0.101
(0.02) (0.03) (0.07) (0.09) (0.09) (0.07)

DIS -0.000 -0.000 -0.000 -0.000 -0.000 -0.000*
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
SER 0.018 0.117%++ 0.064 0.180 0.379% 0.181%
(0.05) (0.05) (0.06) (0.14) (0.16) (0.09)

SME 0.028 -0.003 -0.060 -0.092 -0.127 -0.062
(0.03) (0.03) (0.07) (0.10) (0.07) (0.09)

ISA 0.019 0.135 0.075 0.207 0.435 0.210*
(0.06) (0.05) (0.07) (0.16) (0.20) (0.12)

LOC -0.000 -0.001 -0.001 0.000 -0.001 -0.001
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

W_SEA 0.226 -0.136 -0.023 -0.758 -0.691* -0.160
(0.18) (0.12) (0.25) (0.51) (0.44) (0.31)

W_ISA 0.081 -0.486 -0.837 -2.305* -3.548%+ -1.323
(0.40) (0.68) (0.86) (1.46) (157) (0.86)

W_MIG -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

_cons -0.010 0.183 0.436 0.965** 1,575+ 0.620
(0.14) (0.24) (0.32) (0.47) (0.59) (0.33)

N 946 946 946 946 946 946
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Figures

Graph 1: Relationship between population in 2004 and population growth in
2004-2010
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Source: own elaboration with data from IDESCAT.
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Map 1

Population of Catalan Municipalities (2004)
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Source: own elaboration with data from IDESCAT.
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Map 2: Population growth between 2004 and 2010
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Source: own elaboration with data from IDESCAT.
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Map 3

Immigration Rate (2004-2010)
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Source: own elaboration with data from IDESCAT.
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Map 4: Some examples of urban-rural shift
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Source: own elaboration with data from IDESCAT.

Map 5: Local Spatial Autocorrelation (LISA) of Immigration Rate (2004-2010)
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Annexes

Table A.1: Explanatory variables: definition and sources

Variables

MIG

DEN
CAP
SEA
DIS
SER
SME
ISA
LoC
W_SEA
W_ISA
W_MIG

Definition
Migration ratio (cumulated migration between 2004-2010 relative to population in
2004)
Population density (2004)
Dummy variable indicating if the municipality is a “comarca” capital (1: yes, 0: no)
Dummy variable indicating if the municipality is at sea-side (1: yes, 0: no)
Distance to the nearest city with a population of at least 100,000 inhabitants
Percentage of workforce at the service industries (2004)
Percentage of workers at SMEs firms (up to 49 employees) (2004)
Measure of industry specialization (2004)
Number of new manufacturing plants located between 2001 and 2003
Spatial lag of SEA
Spatial lag of ISA
Spatial lag of MIG

Source: own calculations.
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Source
IDESCAT

IDESCAT
Own elaboration
Own elaboration

ICC

IDESCAT

IDESCAT
Trullén and Boix

REIC
Own elaboration
Own elaboration
Own elaboration



