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Spanish Internal Migration.

Is there anything new to say?

Abstract

Spanish internal migration has long been resistant to traditional economic
explanations. However this paper examines the data from 1999-2006 after
considerable changes in the Spanish economy. Moreover it examines migration at the
disaggregated level of Spanish provinces rather than regions, the usual unit of
measurement. Using a spatial error model as well as a spatial autoregression model it
finds the differentials in wages and unemployment between provinces to be
significant explanatory variables. Housing prices are also important in accounting for
the dynamics of internal migration.
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1. Introduction

Internal migration has traditionally been explained by the differences in wages and
unemployment that exist between regions or sectors. These variables can be viewed as
the core economic explanatory factors of such migration and constitute the Harris-
Todaro (H-T) model. Additional variables that have been added are expected to have
some influence on migration — e.g. the level of education of the migrant, differentials
in housing prices and infrastructure, network effects and a range of other variables.
These might be thought of as non-core variables and constitute, together with the core
variables, an extended H-T model. Such extended H-T models have been recently
successfully applied to regional migration in countries such as Russia (Andrienko and
Guriev 2004) and Poland (Ghatak et al. 2008), where in both cases the core and a

range of non-core variables were found to be significant.

However none of the considerable research on Spanish internal migration finds clear
significance in even core variables. Major problems with these variables haunt every
paper- as is shown in the Literature Review below. Jimeno and Bentolila (1997 p 33),
for example, conclude that ‘inter-regional migration flows and regional labour
participation decisions are scarcely responsive to regional real wages and employment
and that the response of Spanish migration to demand shocks has been low compared
to that of the US and the EU’. Lindley et al. (2002 p56) even claim that ‘Spain is
effectively an economy with almost no migration’ and that there is moreover
‘evidence, consistent with previous work, that migration is actually negatively related

to the regional unemployment rate’.



The reasons for this comparatively low level of internal migration and its poor
response to traditional explanatory variables are well known. Firstly for many decades
national unemployment in Spain has been at very high levels. Thus no matter what the
differentials in employment between regions the chances of finding work in other
regions has been low. Very high national unemployment discourages internal

migration (Bover and Velilla 2002) and instead promotes migration to other countries.

Secondly labour markets in Spain have been characterised as rigid by many observers
(Antolin and Bover 1997; Bande et al. 2007; Bande and Karanassou (forthcoming);
Bentolila 1997, 2001; Devillanova and Garcia Fontes 1998; Fonseca 2003; Jimeno-
Serrano and Bentolila 1997; Maza and Moral-Arce 2006). Wages have often been
determined centrally by strong trade unions and marked segmentation of the labour
market has existed for many years (Gil Martin 2004). In addition the range of benefits
available to the unemployed in Spain has been another factor militating against the
incentive to migrate (Bover and Velilla 2002). There exist a host of other factors in
Spanish labour markets (Bentolila and Dolado 1990; Gil Martin 2004) that have
deterred migration but which have been increasingly addressed by government policy
through the 1990s. These include mismatching of demand and supply of jobs as well
as a lack of information concerning job availability. Gil Martin specifies in detail the
mechanisms of labour market rigidity explaining the low elasticity of employment in
relation to economic growth, for example, high hiring and firing costs as well as
segmentation of the labour market by which insiders bid up their wages and leave

employers to make the jobs of outsiders more precarious and lower paid.



Thirdly, Antolin and Bover (1997 p2) believe, in a view that has had considerable
acceptance in the Spanish literature, that internal migration is not explicable in terms
of traditional variables and that ‘high regional unemployment does not trigger any
more migrations to more prosperous regions’. They suggest greater attention needs to
be paid the personal characteristics of the unemployed (educational and other) in

order to explain the conundrum.

The above characteristics of the Spanish labour markets and the phenomena of
regional immobility have been consistently outlined in the literature over decades.
They account for the low absolute levels of Spanish internal migration as well as its
lack of response to wage and unemployment differentials between areas.

The purpose of this paper is to explore the question of Spanish internal migration
using contemporary data. This is important for several reasons. Firstly, substantial
economic change has occurred in the Spanish economy — among them greater
flexibility in labour markets and a fall in the rate of unemployment. Such changes
should affect internal migration and its response to differentials wage and

unemployment gaps.

Secondly, from the point of view of the researcher, data is available on a wider range
of variables giving new opportunities — e.g. data at provincial level which is far more
detailed than that previously available at regional level. Quite simply research across
the 17 regions of Spain does not describe the detailed dynamics of internal migration.
However data at the provincial level (52 provinces) is picking up far greater internal
migration since the majority of internal migration is within regions rather than across

them. Also an extended specification of the traditional H-T model is now possible



since data is more available in such areas as housing prices, a crucial variable for
understanding internal migration in Spain as well as other countries. In addition the
researcher has available more sophisticated models that can test the data more
rigorously. For example Maza and Villaverde (2004) use nonparametric and
semiparametric estimation techniques on relatively recent regional data, while this
current paper takes account of spatial heterogeneity by using a spatial error and

autoregressive model.

The subject of our investigation is therefore migration across the 52 provinces of
Spain in the years 1999-2006 - see Figure 1 for a map of the provinces, the spatial
units of our investigation. We are using only the data for internal migration of Spanish
residents not those of recent immigrants, who are naturally moving around the
provinces and regions to a far greater extent. The internal migration of recent
immigrants therefore is not the subject of our study since data is only very recently
available since 2003 for this group. Moreover Hierro (2007) has indicated that their
impact upon the migration tendencies of Spanish residents has been negligible. We
have therefore not chosen to study the totality of Spanish internal migration but only
that portion of it done by Spanish residents. We wish to establish that this is indeed
responsive to the traditional core variables of the H-T model, i.e. wage and
unemployment differences, in this case between Spanish provinces. A descriptive
account of Spanish migration between regions is given in the appendix. The
motivations of the paper are then: the needs of economic and social research in times
of rapid change; the opportunities arising from new data at far more disaggregated
levels; data availability allowing the use of an extended H-T specification (i.e. new

variables); more sophisticated modelling techniques; and finally intellectual curiosity



— given these changes, data availability and better modelling, is there then anything

new to say on Spanish internal migration?

Section 2 provides the literature review. Section 3 introduces the theoretical model.
Section 4 details the empirical specification and results. Section 5 reflects upon the

results while section 6 briefly concludes.

2. Literature Review

There is of course a large theoretical and empirical literature on international
migration, for example Borjas (1999), Greenwood (1997), Ghatak et al. (1996),
Hatton and Williamson (1998), Lucas (1997). Comparable variables driving such
migration are supposed to underlie the dynamics of internal migration within a
country. However Spanish internal migration specifically has been characterized as
low by international standards and as unresponsive to traditional explanatory variables
such as wages and unemployment (Antolin and Bover 1997, Bentolila 1997 and 2001,

Bentolila and Jimeno Serano 1998, Fonseca 2003, Juarez 2000, Lindley et al. 2002).

Econometric investigation into the explanatory factors causing internal migration in
Spain have found variables that have been wrongly signed, unexpectedly insignificant
or with low elasticity. For Antolin and Bover (1997) the signs on regional
unemployment differentials and wages variables are perverse. Bentolila (1997) points
out that migration among Spanish regions fell significantly since the 1970s in spite of
large and widening regional unemployment rate differentials. Bentolila and Dolado
(1990) find that a region's relative wage and relative unemployment differentials do

cause some, albeit small, net migration. Relative employment growth, however, was



not a significant variable. Lindley et al. (2002) also find the regional unemployment
variable to be perverse while Bover and Velilla (2002) claim that high regional
unemployment does not trigger migrations to more prosperous regions. In their
general historical survey the latter point out...

since the mid-1980s we are witnessing in Spain what may seem a
migration puzzle: despite persistent unemployment differentials, high
unemployment regions are not any more net out-migration regions while

rich and low unemployment ones are no longer net immigration regions.

An interesting recent paper, Maza and Villaverde (2004), examines the period 1995-
2000 using new techniques and an extended H-T specification. Regional migration is
the dependent variable while explanatory variables include differentials in per capita
income (as a proxy for wages), unemployment, human capital and housing prices.
Many of these variables prove of importance in explaining some part of inter-regional
migration but most importantly Maza and Villaverde note its marked inertia as well
as finding that unemployment rates are relatively unimportant determinants.

They conclude

This appears to indicate that along with the traditional economic factors
there are other determining factors of migration that are non-economic in

nature and whose influence is difficult to quantify.

Antolin and Bover (1997), finding traditional economic explanatory variables such as
unemployment and wages problematic (and sometimes wrongly signed), tested for
personal characteristics of migrants as the key to the puzzle. The regional
unemployment differential was found to have a different effect on individuals of
differing circumstances. Higher education levels were found to promote migration

responses, while having children or living with relatives reduced it. Very importantly



they found that while the non-registered unemployed do respond, the employed
scarcely respond (unless highly educated) while the least responsive are the registered
unemployed. They conclude that the Spanish labour market (registered unemployed)
is not responding to personal or regional unemployment. Following this work Bover
and Velilla (1999) agree that the registered unemployed, living in regions with high
unemployment, rarely migrate, probably reflecting the level and availability of
unemployment benefits. The more educated, however, are more likely to migrate.
Moreover, in their study, wages did not prove at all to be a significant explanatory
variable for inter-regional migration. Other work (Ahn et al.1999) indicates the same

problem with unemployment benefits.

Juarez (2000) is an example of how more flexible measurement of variables, for
example gross instead of net migration flows between regions or the rate of change in
relative wages instead of the differentials in regional wages, has been required to
produce more encouraging results. Given the manifest difficulties with the inter-
regional data, some research has focused on intra-regional migration. Bover and
Arellano (2002) found that a series of economic determinants were indeed significant
in explaining such migration within a region. These included unemployment, housing
prices, the education level of the migrant, and employment in the service industry
(reflecting Spain’s tourist industry). However wages were not found to be a
significant explanatory variable. Devillanova and Garcia Fontes (1998) testing for
migration between provinces (a sub-regional category) found that pre-1986 migration
was unresponsive to economic incentives (e.g. unemployment rate and employment
growth differentials) but from 1986-1992 there was some response. However the sign

on wages was counter-intuitive. Apart from the generally agreed evidence that more



highly qualified workers tended to migrate more than the less qualified in response to
economic incentives (Bover and Arellano 2002; Garcia. et alia 1999; Mauro and

Spolimbergo 1999) the literature has revealed a problematic research field.

3. General Theoretical Model
Our general theoretical model consists of two provinces: a home and a target
province. The former will be denoted with the superscript h and the latter with the
superscript t. Each province produces a homogeneous output, Q, by means of capital
and labour. The production function takes the form:

Q' =Fi(a,k,l) with j=h,t (2.1)
where a is total factor productivity, k is capital and | is labour. Production functions
are assumed to be increasing, concave and homogeneous of degree one. They have

positive marginal products of capital and labour and in addition:

Fla>0Flu>0,Flyi<0 (2.2)

For the purposes of simplicity in the model we assume that the workforce in each
province, N" in home province and N' in target province, is fixed. However,
population can migrate to the other province (M), thus at any point in time s the

available workforce is N" - M(s) in home province and N'+ M(s) in target province.

The marginal product of labour, i.e. F), sets real wages (hence referred to as wages),
which for full employment in target province are Fy(a k', N' + M), and in home
province F',(a", K", N"- M). However, due to inflexibility of wages, actual wages may
be higher, thus explaining unemployment. Real wages thus consist of two

components: full employment wages and an excess wage W'e. Therefore,
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Fh@" k", L")=F"(@"k",N"=M)+W"e 2.3)
Fh@',k',L"Y=F4Y@" k"N +M)+W'e
where L™ and L™ are the actual levels of employment in each province, which is
endogenously established within the model. Thus if W'g > 0, then L™ < N'+ M and if
W"e > 0, then L™ < N" — M. Unemployment in each province depends on the level of
wage inflexibility, the more inflexible wages are, i.e., the higher the excess wage, the

higher the level of unemployment. Moreover, if wages are fully flexible, i.e. Wi = 0,

then full employment is achieved.

Let R be a vector of k amenities in province j. Formally,
R ={ris,rly,rc} with j=ht,
(2.4)

Each provincial amenity represents any characteristic having a positive marginal
utility in individuals’ utility function, such as public services, weather, the negative of
price of housing, etc.
Following the H-T model of rural urban migration, wage and unemployment gaps are
the main determinants of migration. In addition, provincial amenities are included as
determinants of migration. The derivative of migration with respect to time, M is
given by

M=aEW +3 ri—EW"-3 r" —C] (2.5)
where E! is the probability of finding employment in province j, W! is actual wages in
province j, C is the direct cost of migration and a is an adjustment constant.
The probability of finding employment is:

h* t*
E" = NhL i gro_L (2.6)
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Therefore, we can write the steady state of (2.5) as

E'W!—E"W"=C+(Q_ r"i->,r')

o . o (2.7)
with E’=E'(a’,k!,w'e,M) and W'!'=W'(a’ k', w'e,M)
Both employment and wages are functions of total factor productivity, capital and

excess wage in the correspondent province and the stock of migrants M.

We can obtain the derivative of M with respect to any other variable in the same
equation by implicitly deriving (2.7). For example, the derivative of M with respect to
the costs of migration is:

dM 1
dC . oE" oW OE" OE" (28)
W +E! —wh" —E"

oM oM oM oM

From (2.2), (2.3) and (2.6) it follows that both the derivatives of employment and
wages in target province with respect to migration are negative, while both derivatives
of employment and wages in home province are positive. Thus, the numerator in (2.8)
IS negative.

Similarly, with respect to provincial amenities we have:

Mm__ I N _ viz12,k (29
dr'y i OEL L OWT 0BT GE

oM oM oM oM
M _ t I _ vi=12.k  (210)
dris \OEL | W' 0BT, OE

oM oM M oM

Since the result of (2.9) is less than zero and in (2.10) greater than zero, it follows that
any marginal increase in any amenity in the target province will increase the stock of
migrants M, while any increase in any amenity in the home province will deter

migrants.
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However, the relationship of migration with respect to excess wages is not as clear as

in the previous examples, as shown in the following equations:

W OE! e oW
8M — aWtE aWtE (2 11)
t t t h h '
OE' i OE' oW wOE" L, OE
oM oM oM oM

" OE" e oW "

oM ow" ow"
GE' CE! aW‘E E" i GE" (212)
wt +E! —w" -E"
oM oM oM oM

j j
Because °E — <0 and .
oW ! !

E oW e

>0 for j=h,t, the sign of the derivatives in (2.11) and

(2.12) is not clear. If the effect of employment is greater than the wage effect, then an
increase of excess wages in target (home) province will increase (reduce) migration.
The opposite, however, will occur if the effect of wages is greater than the effect of
employment. Therefore any increase in wages due to capital or total factor
productivity increase in any province will have a straightforward effect of attracting
migrants to that province. However when the effect of an increase in wages pushes
them above the marginal product of labour the effect is not so clear. It will attract
migrants if the wage effect is greater than the unemployment effect, and will deter

migration otherwise.

4. Econometric Estimation
Traditional gravity models of migration flows do not take into account the spatial
relationship between regions. OLS models do not take into account spatial

dependence in the data. LeSage and Pace (2005) developed a methodology for
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expanding traditional models in order to include either spatial autocorrelation or
spatial models. This allows a better analysis of migration flows across a country. We
follow their methodology, but instead of using one year, we expand it to include a
time series of migration flows.

Let M be a nxn matrix of migration flows for n, where the element Mht denotes
migration from province h to province t. Migration will be measured as the logarithm
of migrants from one province to another divided by origin destination. We can obtain
two n? vectors of dependent variables with one which is origin-centric and another
which is destination-centric. The former, Mh can be constructed by Mh=vec(M) and
the later, Mt, by Mt=vec(M”). This is, in the first case, the n first elements of vector
Mh and contains migration flows from province 1 to all other provinces, while the last
n elements denote flows from province n to all other provinces. Equivalently, the first
n elements of Mt contain migration flows from all provinces to province 1 and the last
n contains flows from all provinces to province 1. For the rest of this section we use
the origin-centric vector M=Mbh as the dependent variable to be explained.

Let W be an nxn spatial weight matrix which takes into account spatial contiguity.
That is, if province h is a neighbor of province t, then the element Wht is greater than
zero, otherwise it is zero. This matrix contains zeros in its diagonals as we avoid a
province from being a neighbour of itself. We use 1 for the element to denote
contiguity, but W is row standardized.

Similarly to matrix M, we can obtain two different matrixes for the weight matrix, an

origin based matrix Wh which we define as Wh =In & W ; and a destination based
matrix Wt = W & In.
Following the previous definition we can present the model which we aim to

investigate:
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m=a+fx,+0x,+D+u
u=1{(pWh+p,Wtle+e (4.1)

Equation (4.1) is a spatial error (SE) specification which takes into account
geographical interaction of errors through the error term. Xt denotes explanatory
variables for destination provinces and Xh explanatory variables for origin provinces.
D denotes distance. The first element of the error term includes this spatial correlation
through two terms. The Wh lag is the origin spatial relation. It shows correlation
between variables sharing the neighboring origin province. This seems intuitive as a
shock in any origin province will affect neighboring provinces as well. The Wt lag
shows a similar relationship but for neighboring destination provinces. Finally, the
second element e is an N ~ (0,o) error term.

Three problems arise from estimation of equation (4.1). Firstly, it is common in
migration flow matrices that elements in diagonals, i.e. intra-provincial migration,
show large numbers in comparison to those off the diagonal. This implies long tails
which make difficult estimation using traditional techniques. Secondly it is necessary
to compute log-determinants for this particular case as we need to deal with two
different weight matrices. Thirdly, computation limitations may be problematic as we
are dealing with very large matrices. In order to solve these problems we follow
LeSage and Pace (2005). For the first problem we will use a Bayesian approach, while
for the other two we will make use of properties from matrices Wt and Wh which will
simplify the calculation log-determinants.

LeSage (1997) introduces a Bayesian approach for estimation of spatial regression
models which is based on Markov Chain Monte Carlo methods (MCMC) from

Gelfand and Smith (1990). This approach is particularly interesting for this estimation
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as it can handle dependent variable vectors showing fat-tails. It relaxes specification
(4.1) allowing for non-constant variance of error terms. Thus error terme in (4.1) is

e ~ N(0, odiag(V))

V =v1,v2..vn? (4.2)
Traditional techniques are inappropriate for this estimation as there are not enough
degrees of freedom to estimate n? variables. Therefore, LeSage and Pace (2005) rely
on an approach from Geweke (1994) which uses a x(r)/r prior on vi terms. Thus we
can estimate the additional vi parameters through a single parameter r.
The conditional distributions for the explanatory variables P take the form of a normal
multivariate distribution, while the conditional distribution for o is y*(n?) (LeSage

2004). The conditional distributions for the pl and p2 parameters are

-2k log I:E"v_‘-ﬂ::l

2 ni-k

P(p1|B,6,V, p2) = log(In? — p1Wh — p2Wt)~ (4.3)

LeSage and Pace (2005) propose, following a Metropolis Hasting algorithm, to
sample this distribution. The details on the algorithm in order to obtain posterior
distribution estimates for all parameters are described in LeSage (1999).

We rely on the Matlab routines for Bayesian estimation developed by LeSage (2004)
in order to pursue this estimation. We use a restricted version of (4.1) in which we use
symmetrical origin destination explanatory variables B, i.c. fh=-ft, thus assuming
perfect information on provinces by migrants.

For provincial partition we use Spanish provinces. There are 52 provinces in Spain,
but wage data is unavailable for some provinces in the Basque Country, Ceuta and
Melilla. Therefore our study is constricted to 47 provinces (since the above 3 areas
have 5 provinces between them). The period of study is from 1999 to 2006. We have
13246 observations. It is known that migration can also affect explanatory variables

such as unemployment, wages and housing prices. Increasing population in a province
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can increase unemployment and housing prices as well as decrease wages in the short-
run. Therefore, to avoid a causality problem, we use lagged explanatory variables.
The following Table 1 shows the variables used while variable definition and sources
are given in Table 2.

Insert Table 1

Insert Table 2

Results of the regressions are shown in the following table:

Insert Table 3

Housing prices, wages and unemployment show the expected signs and are

significant. Distance has also the expected sign and is significant. Infrastructure has
the expected sign, but however is not significant. The R-Squared, 0.62 has an
acceptable value. The coefficients show strong elasticity of inter-provincial migration
in response to wage and housing price differentials. Differentials in housing prices,
along with wage and unemployment gaps, are key to understanding internal
migration. Unemployment differentials between provinces are significant although
the elasticity is low. The results show that key variables can explain internal migration
flows in Spain.

This is a heteroskedastic model and every region is allowed a different distribution of
errors (common models are homoskedastic). This takes the standard deviation of
errors to be a random variable which is distributed as a chi squared with R as a
parameter. The lower section of Table 3 gives various pieces of information. The
mean of sige and sige epe/(n-k) indicate the methodology i.e. the use of a Bayesian
model used by LeSage. The r value takes the chi distribution which has a mean of
13.90 which is good because it means we do indeed have a heteroskedastic model - if
we didn’t use such a model the results would be biased. Likewise, Pace et alia (2000)

clarify our methodological source. The fixed effects show a good range and a
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distribution of positive and negative signs. It is not possible to give their significance

since we are taking averages in order not to lose degrees of freedom.

The above model is a contiguity matrix that takes 1 where two provinces are next to
one another. In order to test the robustness of these results we decided to test the data
using a distance matrix (non fixed effects) that takes the inverse of the matrix (the
higher the number the closer the regions are). This extra testing is then a Bayesian
spatial autoregressive model for the Spanish provinces 1998-2006. Right hand
variables are again lagged. Results are given in Table 4.

Insert Table 4.

All variables are significant and right signed. Capital was not included since in the
first model (Table 3) it proved insignificant and in this model was not useful. The R
squared is acceptable. Rho is the coefficient of the spatial average of the dependent
variable and should be near to 1. In the table it is 0.86 and confirms that it is a spatial
model with a geographical relationship between regions and migration - closer

regions behave in a similar way.

5. Reflections and Observations on Results

The results showed wage and unemployment differences to be significant explanatory
variables of internal migration in Spain. Distance proved significant also. Housing
prices, as expected, proved to be a significant variable. This makes intuitive sense
since wages and even unemployment signals have to be modified by the cost of
housing. Infrastructure failed to make significance. The core variables of wage and
unemployment differentials then prove significant and the non-core variables such as

housing prices and infrastructure prove to be very useful but do not always have the
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desired significance level (in this case the infrastructure variable). The difficulty of
finding good proxies for some of this data (e.g. infrastructure) may partially explain
this.

We can conclude however that Spanish internal migration is determined by a
combination of economic explanatory variables. As we deduce from the Literature
Review these results are rather different from those in the previous research literature.
Exactly why this is the case is difficult to answer. However let us mention a few
summary points. A combination of factors has probably influenced this matter. Firstly
most previous research covered earlier time periods when indeed the Spanish labour
force was less motivated to migrate. Changes in labour laws in the 1990s have created
more flexibility in labour markets and this has encouraged, we believe, greater
internal migration. Secondly we used a Spatial Error Model on a contemporary data
series at the most disaggregated level possible for country-wide data — provinces.
Previous research® has generally used OLS models which have not taken into account
spatial heterogeneity. Much of the previous research was also at regional level where
it was inherently more difficult to discover the migration dynamics, since most
internal migration was within provinces rather than between them. Thirdly our
extended specification was important since without the inclusion of the additional
variables (especially housing prices, not previously available) then core variables
showed disappointing results — much as previous investigation had shown. It is not
possible to run our model on earlier time series since the data required for an extended

specification is not available in these earlier periods. We have run our model from the

¥ Maza and Villaverde (2004) come closest to our results and are using sophisticated techniques on a
recent data series. They have a similar variable specification to ours and are testing at the more
aggregated level of regions as opposed to our paper which deals with provinces. However they believe
that their economic variables do not truly explain inter-regional migration and that there must be non-
economic determinants.
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earliest to the latest dates possible depending on data availability. Fourthly it is often
mentioned that international migration has increased enormously into Spain in the last
15 years and must be an influence on internal migration. However its impact on the
Spanish native population’s propensity to migrate - the subject of our investigation -
has according to Hierro (2007) been negligible. Reliable data at provincial level right
across Spain is only recently available (2003 onwards) for internal migration of those
without Spanish nationality or limited residency status. In conclusion objective and
subjective conditions have changed: objective in the sense of real changes in the
Spanish economy; subjective in the sense of new possibilities for the researcher in
terms of techniques and data. It has not proved possible to be more precise that this
and indeed, this has not been central to this paper which has chosen a more modest
though still important question: does internal migration by Spanish residents in
modern times now conform to economic expectations? We have answered in the

affirmative.

6. Conclusions

Internal migration in Spain, using inter-provincial data can now be demonstrated to
follow traditional economic reasoning of the Harris-Todaro variety with respect to
gaps in wages and unemployment. This migration has proved to be also very
responsive to housing price differentials as well as distance factors. The authors feel
that a combination of changes in objective conditions in the Spanish economy (greater
labour market flexibility for example) and new possibilities for the researcher
(contemporary provincial data especially supporting an extended specification, as well
as new modelling) underlies the emergence of a picture of Spanish internal migration

that is at last following economic expectations.
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Appendix: descriptive features of Spanish internal migration.

The subject of investigation has been inter-provincial migration. However given the
fact that there are 52 provinces a descriptive account of this data is beyond the scope
of this paper. What we can note is that the volume of this inter-provincial migration
within regions has been growing - actually by 36 % from 1998-2006. Fig 2 shows
the trend. What we also know is that it has been responding to economic variables
such as wage and unemployment gaps as well as housing prices which have
significant impact on this migration.

Insert Figure 2

Inter-regional migration is of course in far smaller numbers than intra-regional (e.g.
provincial) migration. Yet the outline picture of migration is easier to make out in the
regions where one is not swamped with detail. The determinants of migration
dynamics between regions are basically the same as within regions with flows
responding to gaps in employment and wages as well as housing prices. Table 5
shows the 17 Spanish regions.

Insert Table 5

It shows the balance of migration (in-migration and out-migration) for each region
from 1995-2006. Some regions are experiencing increased figures (both positive and
negative) of net migration over this period. Two of the most powerful regions, Madrid
and Catalunya, have been experiencing increasing levels of net out-migration,
surprising at first glance since they are responsible for much of Spain’s industry and
employment. However the secret of this negative flow lies in the exceptional rise in
housing prices (and consequently land prices, office rentals as well as accompanying

diseconomies of scale) in these regions. Surrounding regions, with lower house prices
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but yet with expanding economic opportunities have captured this outflow, for

example Castille y Leon and Valencia.

Figures 3 and 4 show select regions that have experienced this increased amplitude
but which have also experienced changes from a negative to a positive balance in
migration — Andalucia is a case in point reflecting the steady success of its regional
economy. Other regions such as Melilla, Ceuta, Rioja and Aragon are further from the
centre of economic power and have not experienced strong migration dynamics since
they generate just sufficient economic activity to hold their population from increased
outflow to more prosperous regions. It seems that the more powerful economic
regions such as Madrid and Castille y Leon on the one hand, and Catalunya and
Valencia on the other, generate greater migration movement — both inward and

outward. Thus the centres of economic growth generate larger migration dynamics.
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Figure 1: Map of Spanish provinces
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Figure 3
Net Spanish Inter-Regional Migration
1995-2006: select regions. source: http://ww w .ine.esp
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Table 1
Variables

DEPENDENT:

LPH:

LW:

LK:

LD
LU

Logarithm of migrants from one province to another divided by
origin destination.

Logarithm of the difference of housing prices in destination
and origin province (lagged 1 year).

Logarithm of the difference of real wages in destination and
origin province (lagged 1 year).

Logarithm of the difference of per capita capital in
infrastructure in destination and origin province (lagged 1
year).

Logarithm of distance.

Logarithm of the difference of unemployment in destination

and origin province (lagged 1 year).
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Table 2

Variable Definition and Sources

Migration

Wages

Unemployment

Price of housing

Distance

Infrastructure

From home to target province of natives as a proportion of population of home province.
Official statistics of those with residency qualifications of at least two years — therefore
excluding recent migrants.

Source: INE = Instituto Nacional de Estatistica. www.ine.es

Average wage per month deflated by Consumer Price Index (not including housing prices).
Source: Agencia Tributaria. Madrid. www.agenciatributaria.es

Percentage of unemployed over active population.
Source: Encuesta de Poblacion Activa. INE. www.ine.es

Average housing prices by mtrs2. Deflated by CPI.
Source: Ministerio de Vivienda. www.mviv.es

KM of road distance between capitals. Canarias and Balears show aerial distance.

Capital Stock in urban infrastructure, roads, trains and airports divided by area.
Source: BDMORES regional database.
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Table3 RESULTS
Magration n Spamish Provinces 1998-2006
Spatial error tnodel - fozed effects

BETA T-3TATE

Intercept 293 Th A
LFH 024 -24.37
L 0.43 2109
LK 0.0a 1.15
LD 021 7435
LU -0.04 & .01
OB3 10349

R-30UARED 0.g2

F-TE3T 1]

mean of sige draws = 0.0062

sige, epefin-k) = 00457

meant-value = 135083

atd t-wralue

1 2833

FPace and Barry, 1998 BT Indet approximation veed

order for MC appr =

tter for MC appr = 30

FIXED EFFECTA

nz 027202435
03 051371637
04 057153141
05 -0.04295552
0é 0458334584
0 -0.38917815
0& 022407073
na 027474543
10 -0.02014151
11 047735744
12 025428777
13 0.04695358
27 0.08343655
28 001111406
29 -0.09°787035
30 022554259
32 -0.30178425
33 031782615
34 0.31721033
35 -0.05427659
36 0.01665865
37 0.13444149

50

-0.25863088

046373207
0.10055003
0.21806314
061446375
0.02985492
0.33683417
0.11844352
0.07089571

0.1380359
047580404
0. 24452397

-0.03884 367

063784122

-0.277003954

0. 62242675
0. 23585972

0 6435223
0. 244435493

-0.05361513

0.156163594
0. 25345263
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Table 4: Results

Migration in Spanish Provinces 1998-2006

Bayesian spatial autoregression model - no fixed effects
Heteroscedastic version with r-value estimate

R-squared 0.6843
Rbar-squared 0.6842
mean of sige draws 0.0044
sige, epe/(n-k) 0.0637
mean r-value 120,891

std r-value 31,411
Nobs, Nvars 14812, 6
ndraws,nomit 10, 1

total time in secs 112,700
time for Indet 93,590

time for sampling 13,810
Pace and Barry, 1999 MC Indet approximation used
order for MC appr 50

iter for MC appr 30

min and max rho -1.0000, 1.0000

*hkhkkkhkhkhkkhhkhkkhkhhkhhhkhhhkhhhkhhhkhhhkhhhkhkhhhkhhkhkhhhhhhkhhhkhihhkhkihkhihkhihkiiikk

Posterior Estimates

Variable Coefficient t stat

C 0.60 9.88
LW 0.05 8.20
LU -0.01 -6.03
LPH -0.02 -4.38
LD -0.02 -4.17

rho 0.86 37.73



Table 5

Table 5:

Net Regional Spanish Migration: 1995-2006. |
Fegion i 1995 1,996 1997 1995 1999 2000 2001 2002 2003 2004 2005 20
Andalucia 2864 337 437 7E0E 7995 7227 1932 3062 10E70 13909 12175 F
Aragdn 280 -347 -280 -4586 -633 -520 -4 -1,2158 -597 451 239
Asturias -1,040 -430 -923 -2305 -2094| -2185 2127 -2,337 -538 -g20 -535
Baleares 4749 3953 5845/ 94873 10531 11127 8376 5 542 978 -1 335 1360 =
Canarias E&a2|  7E7E 10351 G945 6271 7355 5952 1 G46 1,501 930 127
Cantahria 7GR 325 735 1275 16526 1,529 1566 1513 2379 1 B56 1164 1
Castilla-laM 5417|1828 2729 220 3054 1775 3420 5a77 12410 12232 4158 -
Castille Ledl  -3068| 2,788 4472 408 5808 -7A71 -BG3S 5234 5017 4457 14518 17
Catalufia 3468 1136 3286 2898 1737 920 1,458 1 549 107 2988 9776 11
Yalencia 7440 5E3 7380 8354 10489 13720 13434 15370 15502 16000 15362 17
Extrermadurs 447 4 -ss0| -2025 -2242 -3202| 3375 -3,008 -1,285 -390 1,368
Galicia 2399 -1 ET6 2138 -3574 5138 5653 -4220 -3E52 -3 E27 A 87T 93 -1
Madrid 0671 -B0684 9183 -T424| 5420 -6341 -97F4E 18108 278560 -33331 0 -20994 .27
Murcia G20 1,232 1,390 1,933 1,863 7ot -520 333 191 3,955 5,393 :
Mavarra 1,300 531 a1 1,259 1,391 1,113 455 136 -13 126 323
Pais Wasco 5746 4310 4290 4591 5133 -4954 3868 3549 2922 35400 -3 F07 0 -
Riaja iLa) 181 304 < Tird 573 1058 1203 814 248 977 1,003 42
Ceuta -395 -204 -202 419 337 -530 -319 -514 -F95 -1,024 -577
Melilla 353 ES3 -6 461 154 -G62 -623 -955 -715 -T145 =371

source; Estadistica de Wariaciones Residenciales.
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