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Abstract:

The understanding of migration behaviour is of key importance for regional population
forecasting. This paper studies the phenomenon empirically, the results areto be applied in a
regional labour market model for long-term scenarios of the spatial distribution of
employment and labour force. The model takes the interdependence of regional population
development and local economic growth into account explicitly. Therefore, we pay particular
attention to the effect of local labour market developments on migration.

Population forecasting demands for a macro approach to migration. However, certain
relations that appear evident from microanalyses are difficult to trace in aggregate data. We
deal with this problem in two ways. Instead of net migration we consider interregional
migration flows. These contain more information and allow for a clear identification of
underlying mechanisms. Secondly, we distinguish age groups and short versus long distances
in our model. It has been shown using micro datathat dominant migration motives differ
significantly over these categories.

The generation - distribution approach is chosen as a modelling framework. For each age
group, we propose a generation model based on population characteristics that projectsthe
s=a1 MOVers per region. In a production constrained spatial interaction model,

region-specific pull factors determine the distribution of these migrants. Explanatory variables
cover housing, labour market and study motives. Housing market related variables dominate
short distance moves. Our estimation results show that labour market variables indeed play a
significant role in describing long distance moves of young adults.

1| thank Raymond Florax (Free University) and Henri de Groot (Free University and CPB) for useful comments
on thisresearch. At the CPB, discussions with Eugene Verkade and Carel Eijgenraam and the assistance in data
processing provided by Jelte Haagsma have been most hel pful
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1 | ntr oduction

The understanding of migration behaviour is of key importance for regiona population forecasting. CPB,
Netherlands Ingtitute for Economic Policy Analysis currently devel ops aregional labour market mode that will
provide long-term scenarios for the spatial distribution of employment, population and labour forcein The
Netherlands. As a part of that model, this paper proposes amodel for interregiona migration.

A digtinctive feature of the regional labour market model isthat it describes the interdependency of employment
and population growth explicitly. Through migration, regiona employment growth influences population
development, which on its turn determineslocal labour force. The migration model we derive should thus
establish the link from regional labour market developmentsto regiona population growth.

In addition, the long-term scenarios pay attention to the ageing process, devel opmentsin household
composition and (with a somewhat shorter horizon) local housing markets. Since we expect these issuesto have
repercussions on migration behaviour, the model should somehow take them into account as well.

A central question in this paper ishow devel opmentsin theregional population structure, local housing markets
and especially regional labour markets affect migration. In order to identify such mechaniams, we estimate an
econometric migration model. Since thismodel isto be used for regional population forecasting, we aretied to
the analysis of aggregate data.

It isawell-known fact that certain relationsthat appear evident from intuition and microanalyses are difficult to
trace in aggregate migration data. In two ways we try to overcome this problem. Firstly, we analyse a model for
interregional migration flows, thus using information from the full migration matrix. By applying modern
techniques from the theory of spatial interaction modelling we enhance the accuracy of parameter estimates.

A second way to deal with the problem of aggregation isto distinguish age groups and short versus long
distance moves in the data. In general, migration behaviour changes over thelife cycle. We also expect motives
that are dominant for a flow of migrants to depend on the distance between origin and destination. For example,
microanalysis of migration behaviour in The Netherlands has shown that labour migrants are generally younger
and move over larger distances than people that move for other reasons (Ekanper and Van Wissen, 2000). This
implies that the way in which local labour market devel opments affect migration is most likely to be identified in
the analysis of long distance moves of young adults.

We therefore estimate the impact of migration determinants for seven age groups, digtinguishing short
and long distance moves. In addition, the coefficient patterns over age and distance alow us to assess these
determinantsin amore credible way.

We synthesise results in a generation - distribution model. In this approach, the tota number of migrantsto
emerge from aregion is projected using aggregate measures for population and household characteristics. Local
pull factors, notably the housing and labour market situation, determine the distribution of these migrantsto
destination regions.

Theremainder of this paper isordered as follows. The next chapter discusses the CPB regional labour market
model. We explain important mechanisms and expand on the role of migration in thismodel. In chapter 3, we
study literature on migration determinants. The analysis of the US situation is dominant in this area, but we also
discuss some research on migration in The Netherlands. The generation - distribution model and theory on
spatial interaction modelling are put forward in chapter 4. In the next chapter, we then present our own empirical
anaysis. Thefinal chapter comments on this analysis, draws conclusions and hints at directions for further
research.



2 The CPB regional labour mar ket model and the role of migration

The CPB, Netherlands Bureau for Economic Policy Analysis, is developing aregional labour market model,
which will be used to construct long-term scenarios. Theregiona unit is the so-called COROP area (40), which
correspondsto the Eurostat NUTS 3 level. The model describes the spatial distribution of population and
employment, while explicitly taking into account their interdependency. Regional unemployment is an important
variable. The mode should include an accurate description of interregional migration and commuting and
regiond specific determinants of regional employment (location factors).

In adensely populated country like The Netherlands, thereis an obvious demand for policy anayses with a
regiona component. The model will generate estimates of land use, both for employment (business estates) and
population (housing). It can also be used for regional welfare analyses, for examplein the domain of
infrastructure improvements, the strong urbanisation in the west of the Netherlands, regiona issuesin the
northern provinces and issuesin larger cities.

The scenarios

The general environment of long-term scenarios will be determined e sewhere within the CPB.

Subsequently, CPB macro models will elaborate the scenarios into quantitative economic devel opments for the
Netherlands. Theregional modd is at the end of the chain. To guarantee consistency with the macroeconomic
outcomes the regional model will have to follow atop down approach. The model will describe regional
developments against the background of given national trends.

Exogenous model variables

Thefirg type of exogenous variables in the model will be related to national trendsin production and |abour
market. What istheimpact of a different national trend level or a different sector structure on the regional
digtribution of production and employment? Nationa devel opmentsin (sector) employment, age structure of the
population, labour force and unemployment level are fixed in the model. Another exogenous macro variableis
thelevel of net foreign migration to the Netherlands.

The second type of exogenous variables will be related to trendsin personal or household
characterigtics, for example education levels or trends in household compasition. Regional housing stock may
also be exogenous, a least in the short term. There may be a direct link with the national scenarios, but thisisnot
necessary.

Endogenous model variables

Endogenous variables in the model are theregional distribution of employment, population, labour participation
rates and unemployment. Employment is divided in 18 sectors. Population and labour force are split in sex and
age groups. Labour participation rates vary among sex and age groups and among regions. Apart from sex and
age, we distinguish three levels of education for popul ation and labour force. We a so attribute household
characterigticsto theregiona population.

Bird’seye view of the model

Regional employment growth is determined through a shift-share analysis. The share component depends on the
sector structure of theregional economy. The shift is computed with use of location factors, the specific regional
dementsthat explain divergent regional devel opments.

Regional population projections depend on natural growth and (net) migration. Regiona fertility rates
and death rates are based on external information from ABF Research. Migration is split in domestic migration
and foreign migration. Domestic migration in age groups is fully endogenized. Thetota level of foreign
migration is exogenous, but the destination region is determined in the model.

Differences in age-group-specific regional participation rates exist isthe base year. That meansthat
national devel opments can not be trandated uniformly over theregions. Nationa trends will be followed in the
regions viaadigtribution model, while taking account of certain natural upper limits. Population and
participation rate determine the labour force in each region.

Regiona unemployment isthe difference of employment and labour force, corrected for commuting.
The commuting model is described in Vermeulen (2003) and Van Ommeren, Vermeulen and De Vries (2003).



A digtinctive feature of the regiona labour market model isthat it describes the interdependency of
employment and population growth explicitly (see figure 2.1). Through migration, employment influences
population devel opment. Although the effect of local labour market devel opments on migration is usually small
in the short term, their long-term impact can be substantial. A faster growing regiona population will in itself
generate faster employment growth to match the average level of facilities (shops, medical services, etc.). We
therefore model population growth aslocation factor for the shift in employment growth.

migration

employment population

location factors

Figure 2.1: mutual dependency of employment and population growth

The migration model

The output of the migration model is net migration per region. This migration should be divided into sex, age,
level of education and household composition in order to match with population in the regional labour market
model. It seems preferable to distinguish age groups explicitly in the migration model. Migration behaviour
changes considerably with age. Identification of labour market related mechanismsin migration data would thus
be more efficient when we disaggregate these data with respect to age. In addition, akey feature of population
development in the coming years is ageing. Thiswill result in ashift in migration behaviour that would be
ignored in amodel for total migration. It isnot feasible to distinguish sex, agein years, level of education and
household composition explicitly in the migration model. Therefore we will have to apply appropriate ratios to
migration flows.

Although amodel for aggregate migration would ideally include all variables that affect migration, this
obvioudly isimpossible. It should however make clear how local l1abour market developments (like job
opportunities, employment growth and unemployment) affect migration, in order to describe the
interdependency of population and employment. Also, the impact of the housing stock, the level of education
and household composition would preferably be included.



3 Deter minants of migration

People may have many motives to move from one place to another. When they move to get closer to their new
job, we speak of labour migration. Neighbourhood adjustment and housing quality are motives for residential
migration. We assume that residential migrants do not change of job. In the Netherlands, about 10 percent of all
moves is labour induced and residential migration constitutes about 25 percent, but the former share increases
with migration distance (Ekamper and Van Wissen, 2000). Some young people have to move to get nearby their
school or university, thisis called study migration. Obvioudly, there can be many other persona reasons (like a
marriage or the desireto live closer to ones relatives) for amigration.

In section 3.1 we introduce the relation between migration behaviour and age or life cycle. Thisnotionis
important since it underlines our choice to model migration in age groups. The next section discusses a
microanalysis by Ekamper and Van Wissen (2000), who compare characteristics of labour migrantsto
characterigtics of other migrants. Their results lend support to our idea that pull factors affecting |abour
migration are most easily identified in long distance moves of young adults.

Section 3 considerstherole of distancein migration decisions. It is argued that distance deterrence to
residential migrantsis closely connected with deterrence to commuting distances.

In the final two sections of this chapter we discuss literature on determinants of migration, with afocus
on research in the Netherlands. We categorise these determinants as related to labour, residential and study
migration. It isimportant to realise that this distinction isnot dways clear-cut. When someone can choose
between jobs in various regions, motives like housing quality (the amenities that we discuss under residential
migration) can play an important role.

3.1 Thelifecycleand personal characteristics

The probability that someone decides to migrate can depend on many personal characteristics, of which ageis
likely to be the most important. We shortly describe common mohility rate patterns over the life cycle (adapted
from Plane and Rogerson, 1994, page 107).

It is generally observed that, with the exception of those under the age of 5, children have low migration
propensity. The youngest group may be more mobile because children generally move with their parents, and
those arelikely to be in avery mobile age group. Older children maketheir parentslessinclined to move
because they would disrupt their education and social environment. Migration propensity peaks in young adult
years that coincide with nest-leaving events like marriage, obtaining employment and study migration. Mobility
rates then decline steadily, a second peak associated with retirement migration can sometimes be observed.

In figure 3.1 we show migration propensity (number of migrations divided by popul ation size) over
seven age groups in the Netherlands (the dataset we use will be described in chapter 5). This picture seemsto
match the above discussion of alife cyclein migration propensty.
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Figure 3.1: migration propensity in The Netherlands by age group



The stylised fact that after the young adult migration peak the propensity decreases with age can be explained in
several ways. An economic interpretation isthat as people grow older, their remaining working life becomes
shorter. The discounted net benefits of a migration thus decrease (see the human capital approach in section 3.4).
Anocther view is that people become moretied to aregion (both culturally and by family and friends) when they
stay longer. This phenomenon isreferred to as cumulative inertia.

Unemployment, level of education and income are other personal characteristics that seem to influence
migration. It is generdly believed that the higher educated are less tied to aregion and search jobs at the national
rather than at thelocal level. Pecuniary migration costs are a smaller barrier to people with ahigher income. We
discuss evidence on the impact of personal unemployment and income more extensively in section 3.4.

It isimportant to note that although we discuss persona characteristics here, migration is a household decision.
A substantial share of migrations consists of actually tied moves. One-person households are generally the most
mobile, with migration propensity decreasing with household sze. Two earner househol ds choose a destination
such that both partners are at acceptable distance from their work. Obvioudy, a household that owns their
dwelling isless likely to move than ahousehold that rentsits house. Van der Vlist et al. (2002) research the
effect of other dwelling characteristics on household mobility. They also find that the impact of household
characteristics on mobility differ in urbanised areas from their effectsin rura areas.

3.2 A microanalysisof general versuslabour migrant characteristics

In this section we discuss an analysis of micro data performed by the Netherlands Interdisciplinary Demographic
Ingtitute (NIDI), which is reported by Ekamper and Van Wissen (2000). They analyse data from several vintages
of the Housing Demand Study (WBO), produced by Statistics Netherlands (CBS).

The authors show that labour migrants are generdly younger and move over larger distances than
peopl e that move for other reasons. Thisresult lends support to our assumption that by dividing migrationsinto
age groups and short and long distance moves, we get a clearer picture of the impact of labour market variables.

The authors perform two multinomia logit analyses on the WBO survey. The first oneregresses all
characteristics on the motive (1 if moved for labour reasons), the reference group consigts of all movers. This
should make clear to what extent characteristics of labour migrants differ from characteristics of other migrants.

The second analysis regresses all characteristics on labour migrants and on people who move for
another reason, the reference group are all non-movers. A comparison it thus provided of characteristics of
labour and other migrantsto non-moves.

In this study, the following personal and household characteristics are used:

« motive (1if moveislabour induced);

e sx(lif mae);

e age

e one-person househald (1 if true);

e livingwith partner (1if true);

¢ household sz¢;

e young children (1 if households contains children younger than 6);

e education (ranked from 1 (primary) to 5 (university));

¢ income (ranked from 1 to 3(highest));

e two earner household (1 if true);

e house owner-occupier (1if true);

e dwelling type (1if living in asingle-family dwelling);

e employed (1if true);

e weekly number of hours (working week: 1=0-19, 2=20- 39, 3=40+);
e commuting distance (after move, kilometres: 1=0-9,2=10-19,3=20+);
e moving distance (1 if migrant changes of province);

e year of move;

In table 3.1 we show the results of the second analysis (Iabour migrants and other migrants versus non-
movers). Using results from the first analysis, we mark all characteristics that do not yield a significant
difference between labour migrants and other migrants coefficients with a double asterisk.



characterigtic | abour other
Sex 0.01 * ** 0.06
age -0.08 -0.04
one-person household 0.43 ** 0.30
living with partner 0.38 ** 0.15
household size 0.01* -0.27
young children 0.41 0.58
education 0.25 0.04
income 0.18 0.06
two earner household 0.04 * 0.35
house owner-occupier -0.33 -0.43
dwelling type 0.88 0.62
employed 0.28 -0.18
weekly number of hours 0.13 -0.04
commuting distance -0.03 * 0.11
year of move -0.09 -0.06
constant 177 113
observations 186558
Chi (Prob > Chi?) 12543 (0.0000)
Pseudo R® 0.0937

Table 3.1: characteristics of labour and other migrants with non-migrants as reference group
* indicates an insignificant deviation from zero at one percent level of confidence
** jndicates an insignificant difference between migration for labour vs. other motives
with non-labour-migrants as reference group at one- percent level of confidence
adapted from Ekamper and Van Wissen (2000), page 8 - 10

Although men seem somewhat more likely to move than women, the difference concerning labour migration is
not sgnificant. Young people are relatively mobile, and labour migrants are on average younger than other
people.

One and two person households arerelatively mobile, but the coefficients are not significantly different
for labour and other migrants. The larger the household, the larger the probability that if it moves thiswill be
labour induced. However, moves of households with young children are less likely to be labour induced. Highly
educated people and people with a high income are more mobile, and are also more likely to be labour migrants
than lower educated and |ow-income migrants. Two-earner households are less likely to be labour migrants.

House owner-occupiers are less mobile, but when moving they are more likely to be labour migrants
than moversthat rent ahouse. Peopleliving in a single-family dwelling are more likely to be labour migrants
when they move.

The employed are |ess mobil e than people who are not employed (being either unemployed or not in the
|abour force), but when they move, thisis morelikey to be labour induced. The number of hours worked weekly
has the same effect. People who have moved and have small commuting distance are more likely to have moved
with labour motive. The coefficients for year of migration indicate that the labour motive has become less
important for movers over time.

An important result that is not shown in the table isthat the coefficient for moving distance (1 if the
migration isinterprovincial) isfound to be significantly positive against the reference group of non-labour-
migrants (this coefficient isaslarge as 2.50).

Theimpact of personal and household characteristics is generally found as expected. These results can be of
interest for the construction of a generation moddl (amodel for the number of migrants generated per region).

Given that a person moves, the probability that thisisalabour migration is close to 10 percent.
However, when all persona and household characteristics are in favour of the labour motive, this probability can
run up to about 80 percent. This validates our choice of distinguishing age groups and short and long distance
movesin order to identify labour market related mechanisms.



3.3 The effects of distance

Perhaps the most important deterrent to migration is distance It has been suggested that distance measures
transportation and psychic coststo migration as well asavailability of information (Greenwood, 1975. Ina
small courtry like the Netherlands, large differences in short versus long-distance transportation costs eem
unlikely. Also, transportation costs are small compared to aher costs associated with relocation.

The psychic costs of a distant move @n congtitute of being far from one' srdatives and friends, but also
of leaving aregion to which one feds culturally attached. In spite of the small size of the wuntry, substantia
culturd differences amongst Dutch regions can be perceived (compare Limburg and Friesland).

Before moving, people aelikey to want information about the housing market in the region of
destination in order to oltain housing. In the Gase of labour migration, they also may need information about the
labour market in order to get anew job. Some information may be costly to acquire for more distant regions
(local papers provide information about the own region). Psychic costs and avail ability thus em the most
important contributorsto dstance deterrencein the Netherlands.

Residential migration and commuting distances

For aresidential migrant, distancewill deter in different manner than for alabour migrant. A residential migrant
does naot change of job. Thisimplies that the new residence must be & acceptable mommuting distance from his
or her joblocation. The distance deterrencefor residential migration isthus closely conneded to the distance
deterrencefor commuting.

It has been observed that in the past twenty years, people in the Netherlands have accepted larger
commuting distances. Accepting alarge cmmuting distanceimpli es that people can seach aresidence of their
likingalarger area, digancedeterrenceto residentia migration should thus have deaeased. Ekamper and Van
Wisgn (2000) contend that a substitution has taken placefrom labour migration to commuting, distance
deterrenceto labour migration should thus have increased. The relation between job and residential location in
the Netherlands has also been researched by Van Ommeren (2000) and Van der Vg (2001).

Information

It isnot clea to what extent information costs contribute to distance deterrencefor labour migration. A first
observation to be made isthat many job vacancies are nowadays posted on the Internet. Fredy accesshle
WebPages match people to jobs even abroad. This certainly deaeases the st of acquiring information on
(distant) job offers. Van Dijk et al. (1989 stressthe importance of therole played by institutions. Local offices
of the Dutch Labour Exchange have accessto a national database, so an unemployed person can obtain
information of vacancies from all over the cuntry. Thisis one of the reasons why unlike in the United States,
speaulative migration (move to search a job elsewhere) hardly occurs in the Netherlands.

We point out two sources of information that do have limited spatial scope. Firstly, many vacancies
(espedally for lower skilled jobs) are posted in regional papers. These papers may be the main source of
information for people that do not read national papers nor use the Internet. Secondly, information about
vacancies, but also information about characteristics of the potential employer may come from friends and
relatives.



3.4  Economic determinants of migration

Keynesian and neo-classical theories both assume migration to be an equilibrating force. In a Keynesian world,
wages are downwardly rigid so unemployment can exist, and migration servesto equilibrate regional
unemployment differentias. In the neo-classical view, migration serves to equilibrate wage differentials (Hart,
1975). In this section, we discuss research on theimpact of unemployment, employment opportunities and
income on migration. We then shortly address the question to what extent migration does function asan
equilibrating forcein reality.

The Lowry model

Lowry (1966) isthefirst to incorporate Keynesian and neo-classical theories of migration in a spatial interaction
model. Since hiswork is seminal and bears much similarity to the model that we propose, we discussiit
somewhat more extensively. The model takesthe form of equation (3.1).

M, = cLL2U U W WG @

The number of migrants from region i to region j is denoted M;;. and ¢ is a constant. The (non-agricultural)
labour forcein theregion of origin L; can be interpreted as the population at risk. The destination labour forcel
refleds the potential number of economic opportunities. The unemployment rates U; and U; measure relative
competition in the origin and destination labour market. The wages W, and W, measure rel ative attracti venessof
theregions. Findly, the distance d;; between two regionsis expeded to have a deterrent effed on the number of
migrants.

Lowry estimates this mode! (in logarithmic form) on census data for movement between metropoli tan
areas from 1956 to 1960, results are shown in table 3.2. In the first model, economic variables are omitted, the
second model isthe e@nomic gravity model (3.1). Thelabour force efficientsare nea 1, as expeded (aregion
that istwiceaslargeis, disregarding scal e effects, expeded to produce and attract the double number of
migrants). The distance deterrence mefficient isnegative, but insignificent in the first model. As we seefrom the
R? statistic, including the eonomic variable unemployment and wage only marginally improves the fit. Sincethe
first model is symmetric (the flow from i to j equals the flow from j to i), net migration as projeded by the
second model is small compared to total incoming a outgoing migration. This phenomenon is often observed in
practice andit is cdled the Lowry efect.

The only significant ecmnomic variable is unemployment in the region of destination, which isa dea
deterrent, but unemployment in the region of origin appeaswith counterintuitive sign. The wage wefficients
have expeded sign but are not significant.

Lowry’s conclusion that only economic destination characteristics em to have influence on migration
stirred a debate amongst regional ecnomists that is summarised by Plane and Rogerson (1994.

variable standard gravity economic gravity
intercept (c) -7.91 -12.75
labour force (L) 1.02 *** 1.05 ***
labour force(L,) 1.02 *** 1.09 ***
unemployment (U;) -0.13
unemployment (U;) -1.29 ***
wage (W) -0.03
wage (W) 0.24
distance decy (d;) -0.26 -0.49 ***
R? 0.51 0.56

Table 3.2: Lowry's estimation result for a standard gravity model and for modd (3.1)
Adapted from Lowry (1966, table 1 (page 15) and table 2 (page 17)
Coefficients marked with *** are significantly different from zero a the 0.999 level of confidence,
other coefficients are nat significantly different from zero at the 0.95 level of confidence



Therole of unemployment

The inggnificance of unemployment in determining autmigration (or even unanticipated signs) has been found
more frequently (Greenwood, 1975. One possble explanation isthat the unemployed congtitute only a small
fraction of the population, so that the dfed disappeasin studies of aggregate data.

Analysing the Panel Study of Income Dynamics, DaVanzo (1978 findsthat the unemployed are more
likely to move than the employed. Higher area (regional) unemployment rates encourage the outmigration of the
unemployed, but exert little influence on the enployed. These results are onfirmed (with some @ntroversy
about the dfed of areaunemployment) in a survey on migration as spatia job-search by Herzog et d. (1993).

Van Dijk et al. (1989 compare US and Dutch labour migration behaviour. For the Netherlands, they
find also that unemployed are more likely to move than the enployed, but area unemployment works in opposite
diredion. However, the former effect is found to autweigh the latter.

Employment and population growth
Employment and job growth would seem obvious pull factors for labour migration. Borts and Stein (1964) argue
instead, that migration causes employment growth (thisline of reasoning is continued by Steinnes, 1978). These
oppasing views are partly reconciled by Muth (1963, 1971), who estimates a simultaneous equations mode! of
net migration and employment change. Hisresults siow mutual dependency, though tend to favour the Borts and
Stein hypothesis. On the basis of the substantia shift in net migration towards the South and West, the US
witnessed in the seventies, Greenwood (1985 contends that unemployment and job growth are key drivers of
migration. Also, he dtributes part of the enployment growth in the South and West in this period to population
growth, fuelled by migration. Greenwood concludes that “employment and popul ation changes san amost
certain to interact smultaneously” (page 524).

Note that thisis aso the view we take in the regional labour market model (chapter 2), where we
assume that through migration, employment influences population devel opment. We also model population
growth aslocation factor for the shift in employment growth.

The human capital approach

It can be expeded that ceeris paribus, a migrant will seled theregion of destination where he can ean the
highest (real) income. The human capital theory as proposed by Saastad (1962 states that the migrant wil |
move to thisregion when the present value of his net gains exceetls the present value of the @sts asociated with
the migration. Apart from moving costs, these can consist of higher cost of living in theregion of destination
(housing costs). Herzog et al. (1993 note that this theory impli esthat personal aswell as areaunempl oyment
augment outgoing migration.

Sinceincomeisapersona characteristic, the human capital theory is difficult to reconcil e with
aggregate migration data (Greenwood, 1975. It can be analysed from these kind o data whether migrations
occur from areas with low average wage to areas whereit is higher (the Lowry model provides an example).
However, this approach dsregards of heterogeneity in jobs and workers. Potential migrantsin the region of
origin might not have the characteristics needed to oltain a higher income in the region of destination. In
addition, the msts associated with migration should be taken into acoount, which requires a measure for regional
purchasing parity that can be difficult to derive.

Hedonicincome

The meayre performance of income variables in basic emnomic gravity model s has led attention to control
variables for |ocation-spedfic amenities (Plane and Rogerson, 1994). The underlying ideaisthat such amenities
(climate for instance) would attribute to hedonic (psychic) income. The first to shed light on therole of location-
spedfic amenities where Graves and Linneman (1979. In an empirical anaysis, Graves (1979 shows indeed
that income typically is indgnificant when disregarding o these anenities, but it issignificant in a omplete
model. We discussamenities smewhat more extensively in the next sedion.
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Migration as an equilibrating mechanism

Most research we discussed in this ®dion (except the work of Graves and Linneman) assumes convergenceto
an equili brium where dther regional unemployment differentials (Keynesian view) or regional income
differentials disappea (neoclasscal view). However, a onsiderable body of literature questions the eguili brating
role of the market mechanism in redistributing labour resources over space (Van Dijk et al. 1989).

A first objedion to the dficiency of migration asredistribution of labour forceis the often-observed
high correlation betweean incoming and outgoing migration (the Lowry effect). Only to some extent, this can be
explained by heterogeneity in jobs and labour force A secnd criterion of macro efficiency we mention hereis
the size and persistence of wage and unemployment differentials. The spatial distribution of unemployment in
the Netherlands ems to have been rather stable over the past decades. We finally point to a paper by Broersma
and Van Dijk (2002, who show that in the Netherlands, changing labour participation is far more important than
gpatial adjustment in dealing with labour demand shocks (without making use of migration data explicitly). All
this evidence ®ntrasts the observation that the unemployed are more likely to migrate (micro efficiency).

3.5 Resdential and study migration

Aswe have discussed in sedion 3.1, migration isintimately related with ahousehold life cycle. Eventssuch as
young adults that |eave their parents dwelli ng, marriage and extension of the household with children are dways
or often associated with a change of residence Changesin income or housing market (so that a cetain dwelling
beomes or ceases to be aff ordable) can lead to amove as well.

In adensely populated country like the Netherlands, supply of appropriate and aff ordable housing cen
be an important restriction to destination choice In cities like Almere and Zoetermee for example, many people
live that work in Amsterdam and The Hague sincehousing is cheaper there. Housing supdy and housing price
(both in therenta and in the owner-occupier sedor) can thus be expeded to ke important determinants of
destination choice

Apart from supply, location-spedfic amenities are thought to play an important role in (residentia) migrant
destination choice Amenities contribute to the quality of livingin a cetain region. Porell (1982) values ®veral
(dis)amenities 2 asto compensate for differencesin regional wages. Apart from climate characteristics he
includes dummies like the availabil ity of parks and public swimming pdsin hisanalysis.

We do not exped climate differences to be reevant in the Netherlands. Suyker (1981) estimates anet
migration model for the Netherlands where he finds a significantly positi ve coefficient for woodlands per cepita
that increases, this value increases with age.

Population density can serve asaproxy for availability of natural scenery. It aso seams plausible that
al kinds of congestion (traffic) are lesspresent in lessdensily popul ated areas, which would attribute to the
quality of livingthere. Instead, some people might prefer accessto cultura entertainment (like theatres), which
could lead them to choose residencein amore densaly popul ated, urbanised area.

Sudy migration occurs when someone wantsto move doser to her or his £hod or university. This migration
motiveis closely related to age and life cycle. The destination choice depends most importantly on the choice of
schod or university. Sa et d. (2002), who study determinants of university choicein agravity model, show how
this choice @n be influenced by amenity considerations.
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4 The generation —distribution model

4.1  What migration quantity to model?

Before proposing amigration model we have to decide on how to measure the dependent variable. There are
roughly three possibilities namely net migration, total incoming and outgoing migration per region and the entire
matrix of migration flows. Obviously, in population forecasting it is the net migrationsthat countsin the end.
However, in this section we will arguethat modelling all interregional flows is prefereble in the context of the
regiond labour market model. A discussion of the topic can aso be found in Plane and Rogerson (1994).

Information and identification

Thefirg point we make is about information. When studying across section of net migration in the Netherlands,
we would have 40 observations. This figure would double when analysing total incoming and outgoing
migration. The analysis of the interregional migration matrix ison 1600 observations, and thus contains the most
information by far.

Why isthisinformation important? Theregional labour market model will produce scenarios of the
spatial digtribution of employment and population. These scenarios have to be well explained in terms of
underlying mechanisms at work, like for for instance the effects on migration patterns of changesin population
characterigtics or in local labour and housing markets. We are lessinterested in areduced form net migration
model that forecasts the quantity without explaining it in a satisfactory way.

Theoretically, migration flows are best understood when both the region of origin and the region of
destination are taken into account. The aggregate level of education of theregional labour force provides an
illugtrative example. This variable can be thought to have a negative impact on net migration, snce the well
educated arerdatively mobile, thus causng more than average outmigration. On the other hand, it might proxy
high income, thus making the region attractive.

In practice, it isacommon observation that total incoming and outgoing migration in aregion are
highly correlated, and that net migration is but a small fraction of these quantities. Thisis sometimesreferred to
asthe Lowry effect. An immediate consequence isthat small relative changesin incoming or outgoing migration
cause largerédative shiftsin net migration. In other words, net migration is ahighly volatile quantity, and
therefore difficult to explain.

As we have seen, there can be many reasons for someone to migrate, that would be best described in
many different models. However, aggregate data do not distinguish these reasons not personal characteristics of
the migrants (except agein our case). The identification of underlying mechanismsin aggregate migration datais
thus notorioudy difficult. Therefore we want to make use of as much information as practically feasible.

Regional population characteristics

When describing the net migration in aregion, only population characteristics of thisregion and a (weighted)
average of characteristics of the other regions can be used. This procedureto alarge extent disregards the spatial
digtribution of these characteristics. Suppose that aregion is close to another region that has a particularly young
or highly educated population. Thisregion would then be likely to receive alarger share of young and highly
educated migrants than the average characteristics of the other regions would imply. This can to some extent be
compensated by appropriate weighting, but amode for migration flows will aways account for the distribution
of regional population characteristics in amore accurate way.
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4.2  Thegeneration - distribution approach

A rather common way to describe interregional migration flowsis by means of a generation - distribution model.
In such amodel, the number of people that dedde to move (the generation) and the digtribution of these migrants
over regions of destination are treaed separately. The former is projeded using regiona population sizeand
characterigtics, basically following alife @murse approach.

We give an example of a smple generation model based on age group and sex spedfic migration
propensgties. Let O bethetota of flowsthat originateinregioi. The probability that someone in age group | an
gender sdeddesto move is denoted p s, and POP;(1,s) refers to the spedfic regional population size. The
generation model isthen described in equation (4.1).

O = Z| . b sPOR (1,s) (4.1)

The digribution of flowsis determined in amodel that accounts for distance size of the destination region and
region-spedfic pull factors. Sincethe total of flows that originatein aregion (including intraregional flows)
should always add op to regional generation, we spedfy a production constrained spatia interaction model. In
the next sedion we eplain how such amodel works technically.

The generation - distribution framework provides a natural way to accommodate bath persona and household
characterigtics and ather region-spedfic explanatory variables in amigration model.

We have discussed some personal and household characterigtics that affed migration propensity in
chapter 3. For example, young adults, the well -educated and one-person households areréd atively mobil e.
However, the observation that certain groups are more mokhil e than othersin itself does not reveal any
information about the sort of destination that these people would choose (although migration patterns can differ
significantly by group). The generation model (4.1) is easily extended to include aggregate measures for these
characterigtics, but they are disregarded in the distribution model.

Regions sedfic pull factors only play arolein the latter model. Here we include variables like
indicators of the local abour and housing market situation.

A moretechnical advantage of the generation - distribution model (compared to the unconstrained spatial
interaction model) isthat estimates of the dfeds of pull factorsare far more accurate. We come back to this
point in the next sedion. As pointed out in the previous sdion, thisaccuracy is needed for proper identification
of medhanisms underlying migration patterns.

4.3  Spatial interaction models

Thereisalong tradition in modelling interregional migration by means of gravity models. Alrealy in 1885,
Ravenstein observed in his“Laws of Migration” that bath origin and destination population sze and the distance
between them should be taken into acoount. The first to estimate an economic gravity model was Lowry (1966,
we have discussed hiswork in the previous chapter. Founders of the modern theory of spatial interaction model's
are Wi son (1970), who derived aformulation based on maximisation of entropy, and Alonso (1978. For our
reseach, we have made extensive use of the exposition by Fotheringham and O’ Kelly (1989.

The most elementary spatial interaction modd for migration beas grong resemblanceto the Newtonian gravity
model. Thelaw of gravity tell s usthat the forcetwo objects exert on each other is proportional to their masses
and inversaly proportional to the square of the distance between them. In the standard migration gravity model,
the masss arereplaced by population size. The population of the region of originisreferred to as the population
at risk. A population that istwiceas large can be expeded to producetwice as many migrants. The population
size of theregion of destination isassumed to be proportional to the number of migrantsthat can be
accommodated (in terms of housing and jobs, for example).

The standard gravity mode! takes the form of equation (4.2), where M;; denotes the migrant flow
between the origin i and the destination j, cisa wnstant, P; stands for the population sizein region i, and dj;
denotes the distance between regionsi andj.

M, =cRP f(d,). (42)
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It isastylised fact that incoming and outgoing migration are highly correlated, and that net migration is but a
small fraction (the Lowry effect). In the standard gravity model (4.2) net migration is zero. Thisis easily seen
sincethe migrant flow fromregion i toregion j is of equal size asthe flow in opposite diredion (seealso Plane
and Rogerson, 1985).

Lowry has extended this framework to include e@nomic variables (chapter 3). He pointsto an undesirable
feature of hismodel, namely “ the interchange between each pair of places is independent of that between each
other pair” (1966, page 13). Plane and Rogerson (1985 argue that the competing nature of destination
oppatunities should ke taken into account. A rigorous implementation of thisideais provided by Fotheringham,
we discussit in the next sedion. However, afirst way of dealing with the amncept of competing destinationsis
the impositi on of restrictions on the total of outgoing flows per region.

In aproduction constrained spatial interaction model, the sum of flows that originate in aregion isimposed to
equal the observed value. It can take the form of equation (4.3), where O; denotes the sum of outgoing flowsin
region i, and K explanatory variables are summarised in the symbol W{jg.

PAWdy K
C=[] b 43

ZJPBW dV’

The eplanatory variables V\/.jk measures the overall attraction to migrants of attribute kin destination j. Note that
explanatory variables that only depend on the origin i would drop out of equation (4.3). The production
constrained model isthus most appropriate for the analysis of pull factors. This model type is quite generally
used for modelling migration flows. The gproach isrecommended by Plane and Rogerson (1994 and
Fotheringham (1993) provides references to numerous migration model s that are built in this way.

Finally, there ae anumber of technical advantagesto the choice of a production constrained spatia interaction
model. It isnoted in Fotheringham and O'Kelly (1989 that these model s produce substantialy more accurate
resultsthat unconstrained models (li ke the Lowry model). Also, the impoasiti on of restrictions makes the
estimation of pull factors far more dficient.

4.4  Competing destinations

Coefficients of the production constrained model (4.3) can be etimated for each region. It isa common
procedure to estimate region spedfic distance decay parameters, in order to ded with spatial heterogeneity.
However, many studies portray a biasin these @efficients where migrants from peripheral regions appea to be
more deterred by distancethan migrants from central regions. As Fotheringham (1993 notes, it is extremely
difficult to explain why migrants would exhibit such behaviour, asin fact it would seem more plausible that
migrants from periphera regions bridge larger distances. This probem has come to ke known asthe spatial
structure dfect.

In anumber of studies, Fotheringham proposes both a behavioural explanation of the spatia structure dfed and
an ecnometric solution to remove biases in the distance deterrence @efficients. The behavioural concept he
puts forward is hierarchical destination choice. An asaimption underlying the basic production constrained
gpatial interaction model isthat individuals consider and evaluate every aternative before hoosing aregion of
destination. In our modelling context, the assumption would thus be that peopl e study labour and housing
marketsin 40 regions before dhoasing where to move. It is contended however that in reality, people take only a
very limited number of aternatives into consideration. Theidea of hierarchicd destination choiceisthat people
first evaluate dustersor groups of aternatives, andthen evaluate optionsin a seleded cluster.

We want to interpret this notion in the cntext of migration in The Netherlands. As we have noted in chapter 3,
substantia cultural differences between parts of The Netherlands can be perceived. Some people have strong
preferencesto live or not to livein for example the west of the @muntry (Randstad) or in the south. These people
would thus choose a destination within the part of the country that they prefer. A less $andard but in our opinion
rather plausible view on hierarchicd destination choiceisthat people might choose ajob first, and then a
residencein aregion on acceptable ommuting distance

A consequenceof hierarchicd destination choiceisthat large dusters are perceaved to ke lessattractive and

small clustersrelatively more dtractive than isasaumed in model (4.3). We give an il lustrative example.
Suppose that someone thooses between moving to Amsterdam or to Rotterdam. Since Amsterdam islarger, it
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offers more housing and job opportunities (disregarding of the local housing and |abour market situation). The
standard model (4.3) would therefore assign more probability to a choice for Amsterdam. However, it islikely
that a priori the individual will put equal weight to the two alternatives. Thelarger cluster of Amsterdam will
thus be perceived as less attractive relative to this model.

A relatively smple solution to the spatia structure problem isto include a variable that measures centrality of
theregion. Centra regionsare more likely to be part of larger clusters. In the light of the above discussion, this
implies that this centrality index or competition parameter should appear with negative coefficient.
Fotheringham (1993) proposes a competition parameter in the form of equation (4.4).

POP.
com, =5 —1L (4.4)
2 q

ij

The population POP; measures the size or attractiveness of region j. The more éttractive regions close to region i
are there, the more competition this region will experience in attracting migrants.

Thevalue of 1 isusualy chosen for the distance decay parameter y. Although thisis often ignored in the
literature, it is our contention that this parameter should at |east correspond to observed distance deterrence in
migration behaviour. Moreover, since clusters must be smaller than the entire set of possi ble destination regions
(the country), we think that there should be more distance deterrence in the competition parameter. For example,
when we interpret hierarchical destination choice as a choice for a dwelling after achoice for ajob, this
parameter should reflect the deterrence to commuting distances.

4.5  Short and long distance moves

In spatial interaction models like (4.3), the number of migrants generally decreases with the distance between
two regions. However, the explanatory variables work equally strong on short and long distance migrant flows.
In other words, the parameters measuring attraction of region specific pull factorsto migrants are independent of
the distance they have to bridge. In the context of aggregate migration between COROP regionsin the
Netherlands, we strongly doubt the validity of this assumption.

We have seen in chapter 3, that labour migrants generally move over larger distances than other migrants
(Ekamper and Van Wissen, 2002). Thisimplies that the share of labour migrants in the aggregate migration
flows increases with distance. It can thus be expected that abour market related pull factor coefficients change
(and become more significant) with distance. In contrast, we expect that pull factors that reflect housing quality
(like population density) are most important to people who move over shorter distances (residential migrations).
The share of migrants that are motivated by these factors in the aggregate flows should decrease with distance.
Coefficients should thus become less significant with distance. More formally, in modd (4.3) the coefficients of
the explanatory variables W; are distance dependent and should be denoted &(d;).

Estimation of the model would become rather complicated if we would alow much freedom in the specification
for thefunctional form of the distance dependence of coefficients. In this paper, we propose the form (4.5).

6(d;) = 1 <o 6, + 1 50 6, (4.5)

The coefficient of a pull factor is estimated 6, if the move is over adigtance shorter than d*, and it is estimated
6; otherwise. A significant difference of 6, and 6, then provides evidence of changing relative importance of
push factors over distance. This framework allows us to estimate impact of local housing and labour market
devel opments more accurately.
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5 Empirical analysis
51 Data

Themigration data

We analyse migration between 40 Dutch COROP regionsin the year 2000. These data stem from municipal
administrations (GBA). Each person that moves to another municipality is legaly obli ged to subscribe there.
These records are reported to Netherlands Statistics (CBS). Thisingtitute aggregates the data to interregional
migration matrices. We study thismatrix for 7 agegroups (0- 15-25-35- 45-55-65-..).

Household composition is hot distinguished in the data. It isimportant to bear in mind that in reality, the
dedsion to moveis ahousehold rather than an individual dedsion, which meansthat a substantia part of all
migrations are tied moves. For ingance, by far thelargest part of all movesin thefirst age group are tied moves.
A migration model for this group thus describes behaviour of a subset of the population in older age dases
(those with young chil dren).

The way in which the data ae coll eded implies that we wnsider only moves between municipalities.
Residential moves that take placewithin amunicipality (probably a considerable share) are not observed. This
introduces heterogeneity, sincethe average size of amunicipality differs over COROP regions. We discuss
conseguences in sedion 5.2.

We note that the registration duty makes our data generally more accurate than survey data (li ke the
Housing Demand Study). It can ocaur however, that people do not comply with the registration duty. Students
sometimes remain subscribed in their parents’ municipalities, for example. This might introduce some small
biases that we do not discussfurther in this paper.

Distance between regions
The distancematrix has been constructed under the authority of AVV Transport Research Centre. Thisinstitute
has alarge dataset of traffic flowsin 1995. A subset has been taken that consists of all work trips by car. The
average distance of these trips from one region to another is considered the distance between these regions. This
method al so yields ameasure for average distancewithin (or for size of) aregion.

Aswe have put forward in chapter 3, the distance deterrencefor residential migration is closely
conneded to the distance deterrence for commuting. Thus, distances for residential migration will be mnceved
in the same way as distances for commuting. Thislends support for our choice of using this distance matrix.

Explanatory variables
Most data we use @me from Netherlands Statistics (CBS). This bureau has up to date information about national
and regional population and household development, and also produces national population projections.

Netherlands Statistics yearly surveys the labour force From 1999onwards the Labour Force Survey
(EBB) consists of 320 0®@ samples. We usethis sourcefor labour force daracteristicslikeregiona
unemployment and level of education. It aso contains data on commuting.

The same bureau produces national and regional accounts. The national accounts provide atime series
of sedoral employment, bath for employees and self-employed (in persons and years). Theregional accounts
provide time series of employees per sedor. We have estimated the regional distribution of self-employed with
datafor the year 1997. Theregional labour forceis computed as the sum of regional employment and regional
unemployment, correded for net commuting.

Finally, we use historical data on theregional housing stock that were provided by ABF Research.
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5.2  Thegeneration model

We want to project the total number of migrants that emerges from aregion by means of a generation model.
The most important determinant of this number is the size of the population at risk, the number of people that
could decide to migrate. In chapter 3 we have discussed, what effect other personal and household characteristics
should have. This section investigates how aggregate measures of these characteristics work out.

Thefirgt gep isto compute the part of the regional generation that can be explained by age group and sex
specific migration propensities. In table 5.1 and in figure 3.1 we show migration propensty for each group. This
is computed as the total number of migrants divided by the total number of people (both in the year 2000).
Between brackets, we show the standard deviations of computed regional propensities. These figures are
consistent with the life cycle approach to migration (chapter 3). Y oung adults are the most mobile, and the
propensity then decreases with age. It appears that the mobility peak is experienced at a younger age for women
than for man.

age group M V

0-14 0.031 0.030
(0.007) (0.007)

15-24 0.072 0.100
(0.015) (0.018)

25-34 0.076 0.070
(0.015) (0.014)

35-44 0.036 0.028
(0.008) (0.006)

45-54 0.020 0.018
(0.004) (0.004)

55-64 0.017 0.015
(0.004) (0.004)

65 + 0.015 0.016
(0.003) (0.003)

Table 5.1: age group and sex specific migration propensitiesin 2000
(standard deviations of regional propensties between brackets)

We then consider the difference between the generation we observe and the application of the propenstiesto the
regiond population structure, which we name the generation residual. On thisresidual, we estimate an
econometric model for each age group, with aggregate measures for persona characteristics as explanatory
variables.

Persona unemployment augments to migration propensity (chapter 3). Therefore, regional
unemployment is expected to increase the generation. We consider the unemployment rate in deviation of the
national rate as explanatory variable. Because it can be expected that some time passes between the spdll of
unemployment and the decision to migrate, we use a year lag.

The higher educated are expected to be more mobile. The share of the higher educated (people with a
university or higher vocational degree) in the labour force is considered.

One-person households generally move more often that other households. We therefore include the
ratio of one-person to total householdsin the modd. This variableis distinguished for each age group, wherethe
age of the head of household is used. Obvioudy, this variable cannot be used for the first age group.

We finally introduce a more technical variable. Our data consist of all moves between municipalities,
aggregated to COROP regions. However, large municipalities will on average produce relatively less generation,
since alarger share of residential moves can be accommodated in the own municipality. Thusregions with large
municipalities will have relatively little generation. We use the average popul ation size of municipalities per
CORORP region to control for this effect. Thisregional mean sizeis subtracted from the national average, and
divided by the national average for normalisation.

All explanatory variables are considered in deviation of their national average. It would have been
more efficient to differentiate the other explanatory variables to age groups as well. However, we do not dispose
of such data.

The average population size of municipalitiesin region i is denoted PSV;. Let U; be the unemployment rate,
EDU,; gands for the share of higher educated, H(l) refers to the share of one-person householdsin age group |.
The generation residud is denoted RES(1) and C isa constant. All explanatory variables are taken in deviation of
the national average. Since larger regions produce more migrants, we scale the regressant to the regional
population in the corresponding age group, referred to as POP; (). The model we estimate for each age group is
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given in formula (5.1), where variables are mnsidered in deviation of their national average. The ay'sarethe
coefficientsto be estimated, the residual of this estimation is denoted &.

RES (1)
=a1PSM; +aU; +a3EDU; +a,H; (1) +C + ¢ 5.1
POR (1) 41 i TaUi +as i +aszHi(l) & (5.1)

We etimate this model by means of Ordinary Least Squares. In table 5.2, we show estimation results for age
group 3 which containsthe largest group of migrants. We report t-statistics based on White Heteroskedasticity-
Consistent Standard Errors.

generation residual in agegroup &5 - 35 model (5.1)

municipality size -0.009
(2.8)

unemployment rate 0.173
(2.8)

share of higher educated 0.069
(1.4)

share of one-person households 0.110
(3.0)

constant 0.007
(3.8)
number of observations 40

R’ 0.619

Table 5.2 estimation of model 5.2
White Heteroskedasti city-Consi stent t-statistics between brackets

It appeasthat al coefficients have expeded signs, with only the share of higher educaed being insignificant at
the five-percent leve of confidence Regions with large municipalities generate fewer migrants. High
unemployment augments the generation. It isremarkable that we find thisresult for regional unemployment.
Numerous gudies on aggregate data have found inggnificant or counterintuitive results for this variable. Regions
with ahighly educated labour forcehave amore mohil e population, and the same holds for regions with alarge
proportion of one-person househalds. It is somewhat puzzling though, that we find a significant constant having
taken all explanatory variablesin deviation of their national average. Together, these variables explain more than
half of the variancein the generation residual .

In the appendix, we show regresson resultsfor al age groups and for total regional generation. Except for the
first, average municipality size has the expeded sign in each group. It isnot significant everywhere. The
coefficient islarge in the second and third age group, which contain the most migrations.

Unemployment is sgnificant in all age groups and has expeded sign. The coefficient ishigh in the first
and the seaond age group. For the first group this could be interpreted as foll ows. When the head o household is
unemployed and there ae children, she or he will be particularly eager to get ajob, even if it iselsawhere. This
is consistent with the NIDI research (sedion 3.2), that observes that if someone moves, the fact that she or heis
part of alarger household increases the probabilit y that thisisalabour migration.

The share of higher educated in the labour force has expeded sign for each age group, though nowhere
significant. Asexpeded, it islarge for the third and the fourth age group, which have the largest participation
rates.

The share of one-person households has expeded sign for each age group aswell. It only is sgnificant
in the third age group.

Finally, the constant is only significant in the third and the fourth age group, and the largest part of the
varianceis explained in the third age group.

We conclude that coefficients have expeded signs for every coefficient for amost every age group. The
development of coefficients over age groupsis generally as expeded, with labour market related characteristics
especially relevant for young adults. It isimportant to redi se that the number of observationsis gnall and the
risk of a spurious regresson exists. However, the pattern of coefficients over age groups lends credibility to aur
results.
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53 Thedistribution model

The migrantsthat are projected to emerge from aregion wil | be all ocated to destination regionsin adistribution
model that takes account of pull factors. In this sedion we will estimate aproduction constrained spatial
interaction model in order to seled variables that determine the relative attraction of destinations.

Ideally, such amodel would include dl factors that somehow affed migrant dedsions. Ignoring
determinants leads to hiasesin the @efficient estimates of other variables. However, in the context of the
regiond labour market model, we aetied to avery limited number of explanatory variables. These variables
refled our interest in certain spedfic medanisms, like the impact of local labour market devel opments and shifts
in population structure or household structure.

Aggregate migration cannot simply be split into residential, labour and schoding migration. First of all,
these moatives are not the only ones for migration (persona matives like nest-leaving of divorce areignored).
Secondly, a combination of labour and residential motives can make someone dedde to move. It isthus only for
the sake of clarity that we present explanatory variables in these ategories.

Variablesrelated to residential migration

It seans obvious that the destination housing market situation isrelevant for all migrants, snceahouseisan
indispensabl e requirement for amigration. Currently, the housing market israther tight, espedally in the west of
The Netherlands. Consider the example of Flevoland. Thisregion is on acceptable amommuting distance from
regions like Amsterdam, where housing isrelatively expensive. Over the past decades, it has witnessed a
considerable growth of the housing stock. We think that the large flow of incoming migrants thereisto
substantia extent due to the rdatively loose housing market situation.

Probably the best indicator of the local housing market situation would be an average selling or rental
price (idedly distinguishing several housing types). Data on these variables exist, but we will not endogenise
them in the regiona labour market model. Sinceprices are difficult to predict, we disregard o this variable.

The housing market situation isto some extent captured by growth of the housing stock (the regional
housing stock divided by its one-year lag). A fast growing housing stock can be expeded to exert downward
pressure on housing prices. It should thus be easier to find appropriate and affordable housing in regions that
experiencealarge housing production. We have accessto data on the housing stock and information on building
projedsin thenea future (colleded by ABF Research). Therefore, we use housing growth as an explanatory
variable.

A characterigtic that would attract migrants with ahousing mative in particular is housing quality. Two problems
asciated with this characteristic arethat it is difficult to quantify and difficult to aggregate. Houses in the
Amsterdam centre (the ‘ grachtengordel’) are very popular, but what variable would capture this attractiveness?
And if wewould find such a measure, how would it perform on the region taking the suburbs into account as
well ? And then of course the next question would be to what extent we Gn predict such ameasurein order to
forecast migration flows?

Because of these problems, we do not want to include such quality variables in the regional 1abour
market model. We do however consider the population density. Thisvariableis easily projected since population
is an endogenous model variable. There are two ways to interpret the effects of population densty.

In general, people will prefer alarge house to a small house and alarge garden to a small garden. Large
houses with large gardens are most likely to be found in lessdensely populated areas. Density thus measures
quality. In additi on, more natural scenery will be availablein these aeas. In contrast, densely popul ated areas
will probably provide more accessto faciliti eslike ailtural entertainment. Espedally for younger age groups,
thisinterpretation might lead to a positive dfed of the variable.

Population density also proxies housing prices. Generally, residences are more expensivein densely
populated areas. Although we associate the variable strongly with residential mohility, cheaper housing would
also imply ahigher red income, thus becoming a motive for labour migration.

Labour market related variables

The Lowry modd uses unemployment, employment opportunities and income as explanatory variables for
economic migration. We have discussed these determinants extensively in chapter 3. In our migration model, we
use similar variables. The unemployment rate in the region of destination isused as a proxy for tightnessof the
local labour market.

A labour migrant by definition hasnew ajob in (or nea) the region of destination. Thisimpliesthat the region

must have generated a vacancy or employment opportunity. We exped that regionsthat provide many job
opportunities atract more labour migrants. We proxy this mecdanism with two variables.
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In general, the number of vacancies isroughly proportional to the enployment level. A larger local |abour force
provides more mmpetitors for these vacancies. A firg proxy for employment opportunities would thus be the
ratio o jobsto labour force. However, this variable ignores commuting. Migrants can choose for a destination
region that is on acceptable ommuting distance from their work. Competitors can come from regions at
acceptable mommuting distance from the region where the vacancy emerged. Takingthisinto acoount leadsto a
variable as defined in equation (5.2). In this equation EOP; stands for employment opportunitiesin region i, the
variable that we will includein our model. The enployment level (in persons) is denoted by EMP; and the labour
forceisreferred to asLAB;. The distanced;; deters with a wefficient that foll ows from our reseach on
commuting (Vermeulen, forthcoming).

=1
EMP, LAB; H
EOR =y - . (52)
I g3 i g3 d
0 ij i O

The second proxy we use for employment opportunities is employment growth (level of employment divided by
its one-year lag). A region that experiences positive anployment growth isin an upswing of the (local) business
cycle. It isa common observation that theratio o vacancies to employment is higher during such upswings. This
region wil | thus generate more job gpportunities than explained by (5.2).

In our model, we disregard o income. First of all, thisisnot an endogenous variable of the regional |abour
market model. Wages are difficult to predict. In addition, the variable we would theoretically need is hedonic
red income. That is, income cmmpensated for ameniti es and regional purchasing power (see dapter 3), anditis
very difficult to quantify these variables.

Study migration

We make the asaimption that the relative size of universiti es and higher vocational training ingitutes remains
unchanged in the future. Two explanatory variables are wnstructed by according the relative size of the ingtitute
toitsregion. These variables areincluded in the modd for migrations in the second age group (15 - 24). Regions
with large education ingtitutes will thus attract more students.

Distance decay and spatial heter ogeneity

It iscommon practiceto alow for region spedfic distance decay parameters (seefor example Fotheringham and
O'Kély, 1989. The shape and ardering o the regions makes that migrants from oneregion have to kridge
longer distances than migrants from other regions. Compare for examplethe centra region of Utrecht and
Limburg in the south of the country. Thisisaform of spatial heterogeneity that would be ignored when
asaiming one distance decay parameter for the entire country.

Asdiscussd in chapter 4, abiasin these parametersis often observed that can be alleviated by
including a competing destinations variable. We include age group spedfic competing destination variables as
given in formula (5.3). The mmpeting destinations variable in region i for age group | iswritten as COM;(l). The
age group population sizein thisregion is denoted POP;(1). The distance d;; deters with a coefficient that is
roughly the average of region spedfic mefficients (1.5).

POP; (I
COM; (1) = ZTJs() (5.3)
Fody

Plane and Rogerson (19949 state about the distribution modd that “the overall accuracy of the modelling efforts
depends to a great extent on how well the p; (diagonal) elements are modelled” (page 204). Sincewe do not
neel to explain intraregional migrant flows (they disappea in net migration), we model them by including
region-spedfic dummy variables for the diagonal € ements of the migration matrix. In thisway, all explanatory
variables are estimated on migration flows that areinterregional. We also deal with heterogeneity that stems
from different municipality sizes (seethe previous fdion).

We finally include adummy for migration to adjacent regions. Sinceorigin and destination can be very
close (closer than some intraregiona moves), these regions contribute in a somewhat diff erent way to distance
deterrence etimates then do ather regions.
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Short and long distance moves

We bdli eve that the importance of pull factorsin explaining aggregate migration flows, and therefore their
coefficients, changes with the distance between two regions. In equation (5.4) we repeat the formalisation of this
concept asintroduced in chapter 4.

0(d;) =14, <001 + 1y 50 0 (5.4)

Roughly speaking, the mefficient 6, measures the impact of explanatory variable V\/.,-k on short distance moves,
and 6,* measures how it affects |ong term moves.

A practical issue ishow to choose the threshold value d*. In our research we have taken the value of 75
kilometres. Wethink that by far the largest part of commuterstravel over shorter distances (for example, the
distances in the triangle Amsterdam, The Hague, Utrecht are all smaller than 75 km). Residential migrantsthat
do not change of job are thus generally expected to move over distances smaller than this threshold value. Pull
factors triggering residential migration are thought to differ from factorsthat trigger labour migration. Therefore,
this framework allows us to identify more accurately the impact of residential and labour migration related
variables.

Finally, we allow for different distance deterrence behaviour for short and long distances. We estimate a
distancedeterrence wefficient for each region. In addition, we estimate a constant mark-up to this parameter for
short distances. This mark-up is not region-spedfic.

Estimation

We etimate the dfect of pull factors on migrant destination choicein a production constrained spatial
interaction model (chapter 4). In equation (5.5) we present alinea form of mode (4.3) that can be estimated
with OLS (seeFotheringham and O’ Kédlly, 1989 page 45 for a derivation of thisresult). Note that by doing the
transformation, the total number of outgoing flows per region O, drops out.

1 1 1
EOQM” —EZIogMij E:BEOQPJ. —EZIong %ZBKEOQWUK _ﬁZbgW”kE
] ] ]
(5.5
+yEogdij —%Zlogdij %8ij
]

The logarithmic transformation introduces heteroskedasticity that can be dl eviated by using weights as proposed
by Sen and Soat (198L), see xpresgon (5.6). The flow from region i toregion j isweighted more when it is
larger.

-0.5

WEIGHT, =3 -+ + 4 1 (5.6)
M, M, M, M,

ji i

We have etimated the generation mode with all explanatory variables as described in this sedion. In order to
avoid simultaneitiesin the regional labour market moddl and because we exped atimelag between the dedsion
to migrate and the actual migration, we have used one year lags of all explanatory variables.

Resultsfor thethird age group

We show estimation results of the generation modd for the third age group (25 - 34), which isthelargest, in
table (5.3). The population coefficient is near one, as expeded. The region-spedfic distance deterrence
coefficientsare all found significantly negative. They range from -0.9 (Groningen) to -1.9 (a central region under
Utrecht). Asexpeded, distancedeterrenceis stronger for short distance moves, the mark-up is-0.64. The
dummy’s for intraregional migration are insignificant. The dummy for migration is found with a small negative
coefficient. Omitting this variable would lead to owerestimation of migration to adjacent regions. As expeded,
the ompeting destinations variable is found with negative wefficient.

Growth of the housing stock, indicating arelatively loose housing market, is a significant attractor for bath short
and long dstancemoves. The wefficient for short distancemovesis sgnificantly larger than the efficient for
long distance moves. For short distancemoves, densty isfound with negative significant coefficient. This
supports owr interpretation of this variable as a measure for housing quality and price For long distance moves,
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however, it appearswith positive sign. Thisisdifficult to interpret. It may have to do with the attraction of large
citiesin the west of the country.

age group 25 - 34 | di<75km | d;>75km
standard gravity model
population (25 - 34) 0.91 ***
(54)
distance decay (region specific) negative significant (***)
additional distance decay (d < 75 km) -0.64 ***
(15)
dummy own region (region specific) insignificant
dummy adjacent region -0.071 ***
(3.8)
competing destinations (25 - 34) -0.41 *x*
(7.5)
residential migration variables
growth housing stock 15 *xx 51*
(5.7) 1.7)
population density -0.27 *x* 0.12 ***
(8.6) (3.8)
labour migration variables
unemployment -0.06 0.26 ***
(1.0) (4.4)
employment to labour force -0.84 *** 1.7 %
(3.5) (7.1)
employment growth 0.0 5.4 ***
(0.0) (3.5)
R” (weighted) 0.985

Table 5.3: a production constrained model for migration in the age group 25 - 34
(absol ute t-val ues between brackets, * (**, ***) indicates significant difference
fromzero at 10 (5, 1) percent level of confidence)

For short distance moves, we find anegative coefficient for unemployment. Although it comes with expected
sign, it isnot significant. Since labour migrants congtitute alarger part of long distance moves, we would
certainly expect this coefficient to be negative. However, we find it with significant positive sign.

We can explain to some extent why an insignificant result could be found. Long distance migrants are
usually the well educated, and unemployment ishighest under the low educated. In other words, the impact of
the variableis highly obscured since we do not take heterogeneity of jobs and labour force into account.

The significantly positive coefficient for unemployment on long distance movesis puzzling. Since
unemployment isrdatively high in large cities, it could reflect their attraction.

Theratio of employment to labour force, corrected for commuting, is found with negative significant coefficient
for short distance moves, and it is found with positive significant coefficient for long distance moves. The short
distance coefficient is puzzling since we would expect a positive sign. A possible explanation is that the housing
price might be positively correlated with this variable. Thiswould deter especially residential migrants, who
congtitute areatively larger share of short distance moves.

The impact of employment growth is completely insignificant for short distance moves, andit is
positive significant for long distance moves.

We conclude that standard gravity variables are the most important for explaining migration flowsin the third
age group. Variables that we associate more with residential migration perform well for short distance moves.
Variables rather attributed to labour migration perform well for long distance moves. This supports our view that
residential migration is dominant on short distance moves and that labour migration congtitutes the larger part of
long distance moves.
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Resultsfor seven age groups

In the appendix, we show estimation results for seven age groups and for total distribution. For al age groups,
the population coefficient is Sgnificant and close to 1. The value decreases somewhat with increasing age,
except for the group 65 +. The region-specific distance decay variables are negative significant for dl age
groups. The mark-up in distance decay for short distance moves is negative significant. It is smallest in absolute
value in the second age group, and then increases with age. The dummy for migration to adjacent regions
displays the same pattern. The competition parameter is found to be around -0.5, with avery high value for the
second age group and avery low value for the seventh.

Growth of the housing market is found with positive significant coefficient for short distance movesin al age
groups except the seventh. It islowest for the fourth age group, but the differences are not very large. For long
distance moves, the variable is Sgnificant at the five percent level of confidence for the first, the fifth and the
sixth age group.

For short distance moves, dendty is found with negative significant coefficient in every age group. This
coefficient increases with age, with aparticularly low value for migrants between 15 and 25. We would expect a
negative coefficient for long distance moves as well. Interestingly, we find this for all age groups except the
second and the third, the groups where labour migration is thought to play the most important role.

Theimpact of unemployment on short distance moves is found insignificant for every age group. Except for the
second age group, this variable is found to have a significant positive impact on long distance moves. It israther
difficult to explain why thisis so.

We find a sgnificant negative coefficient for theratio of employment to labour force in the first four age groups,
itisinsignificant in the last three groups. Thisis somewhat counterintuitive, we have put forward the
interpretation of housing prices. Thisisdightly conflicting with the pattern over age groups, if we assume that
housing migration becomes more important with age.

We expect the variable to have the clearest impact on long distance moves, since the share of |abour
migrantsisreatively higher in this group. Indeed we find a positive significant coefficient from the second to the
fifth age group, with the highest value for the migrants between 25 and 35. Thisis exactly the pattern over age
groups that we would expect for the importance of labour motives in migration.

For employment growth, results are comparable. This variable isinsignificant in determining migration over
short distances for all age groups. It is positive significant for long distance moves from the second to the fourth
age group. Again, thisfollows the pattern over age groups that we would expect.

We only include variables for study migration in the second age group. All variables have expected sign. Only
the impact of higher vocational education on short distance movesisnot significant. Interestingly, the variable
for university size does not perform well in the model for total migration. This underlines our choice for
distinguishing age groups.

We conclude that the pattern of coefficients over age groups reflects our view that labour motives are most
important for young adults, and that residentia (and study) migration dominate the other age groups. This
becomes particularly clear when assessing the impact of the labour market variables employment to labour force
and employment growth on long distance moves.
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6 Conclusions and recommendations

In this paper, we propose a model for interregional migration that isto be built into the CPB regional labour
market model. The migration modd establishes the link from regional |abour market developmentsto regional
population growth. Also, the impact of the ageing process, devel opmentsin household composition and local
housing markets are incorporated.

Thetotal number of migrantsthat emerges from aregion is explained with the regional population size
distinguishing sex and age groups. In addition, the effects of local unemployment, the average level of education
and the share of one-person households are taken into account. In an econometric analysis, we find that local
unemployment increases the number of migrants. The higher educated and one-person households are also found
to be more mobile. The coefficients exhibit credible patterns over the age groups.

A distribution model links these migrantsto destination regions. Pull factors that affect the distribution are
determined in a production constrained spatial interaction model. In short distance moves, growth of the housing
stock and population density are the most important factors for all age groups. We find that the ratio of jobsto
labour force and regional employment growth are significant attractors for young adults that migrate over longer
distances. Again, the coefficients we find exhibit credible patterns over distance and age groups.

The link from regiona labour market devel opmentsto migration isthus well established. Regionsthat
have a large unemployment rate generate more migrants, and regions with favourable labour market conditions
attract more migrants.

Finally, we make some remarks on our analysis and we recommend some lines of further research.

It would be interesting to study the relation between local employment and population growth in a
simultaneous equations model (Muth, 1968, 1971).

Thereisa considerable body of literature on the relation between commuting and residential mobility.
Migration, commuting and participation would preferably be studied in an integrated framework (another
simultaneous equations model).

In the econometric analysis, we assume parameters to be constant over time. A study of migration panel
data on migration would further understanding of tempora aspects of the phenomenon.

In this research, we have focussed on labour migration. Especially for short distance moves, we have
found some unsatisfactory coefficients. A more extensive study of determinants of residential and other forms of
migration might shed some light on the issue.

The meagre performance of unemployment in the distribution model can partly be explained by
heterogeneity of jobs and labour force. Using employment data that distinguish age and level of education might
yield better results.

Finally, this paper may not have dealt sufficiently with household structure and the fact that a
substantia part of migrations are tied moves.
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variable in destination 0-14 15-24 25-34 35-44 45-54 55-64 65 + total
coeff. | t-stat. coeff. t-stat. coeff. t-stat. coeff. t-stat. coeff. |t-stat. coeff. t-stat. coeff. t-stat. coeff. |t-stat.
municipality size 0.001 | (05) -0.012 (2.5) -0.009 (2.8) -0.001 (0.6) -0.001 (0.8) -0.001 (0.7) -0.002 (1.9) -0.003 (1.9)
unemployment 0.237 | (6.3) 0.519 (5.1) 0.173 (2.8) 0.133 (4.1) 0.070 (3.6) 0.051 (2.2) 0.040 (1.9) 0.156 (4.8)
level of education 0.045 | (2.3) 0.016 (0.3) 0.069 (1.4) 0.048 (1.5) 0.015 (0.9) 0.010 (0.6) 0.007 (0.8) 0.032 (1.1)
one-person household 0.021 (0.6) 0.110 (3.0) 0.039 (1.2) 0.031 (1.4) 0.029 (1.5) 0.043 (1.8) 0.044 (1.7
constant 0.000 | (02) 0.000 (0.2) 0.007 (3.8) 0.002 (2.3) 0.001 (1.3) 0.001 (0.8) 0.001 (0.9) 0.002 (1.8)
# migrants 89 041 153 822 185 453 84 072 44 071 25012 32 626 614 097
R 0.433 0.549 0.619 0.450 0.364 0.217 0.267 0.489

Appendix 1: estimation results of the generation model (section 5.2) for seven age groups




variable in destination 0-14 15-24 25-34 35-44 45-54 55- 64 65 + total
coeff. |t-stat. | coeff. |t-stat.| coeff. | t-stat. | coeff. | t-stat. | coeff. |t-stat.| coeff. |[t-stat.| coeff. [t-stat.| coeff. |t-stat.
population (agegroup) | 0.86 | (41.0) 0.93 (29.5) 0.91 (54.0) 0.86 (43.7) 0.82 (36.9) 0.77 (28) 0.90 (34.4) 0.82 (26.4)
distance decay (40) neg. sig. neg. sig. neg. sig. neg. sig. neg. sig. neg. sig. neg. sig. neg. sig.
distance (d < 75) -0.81 | @73 | -032 | 77D -0.64 | (48 [ -077 | @65 | -08 |[@7)]| -099 [@73) | -1.02 [@77) ]| -059 | (144
dummy own region (40) | insignificant insignificant insignificant insignificant insignificant insignificant insignificant insignificant
dummy adjacent region | -0.18 | (8.0) -0.07 (3.2) -0.07 (3.8) -0.14 (6.7) -0.14 (6.6) -0.21 (7.9) -0.33 (13.7) -0.11 (5.7)
competition (agegroup) | -0.61 (9.3) -0.83 (15.1) -0.41 (7.5) -0.50 (8.0) -0.53 (7.5) -0.45 (5.2) -0.08 (1.0) -0.58 (10.2)
housing growth (d< 75)| 18.49 | (6.1) 17.30 (5.3) 15.26 (5.7) 13.39 (4.7) 19.34 (6.3) 23.06 (6.1) 3.97 (1.1) 14.22 (5.1)
housing growth (d>75)| 7.56 (2.4) 0.53 (0.2) 5.14 1.7) 4.25 (1.3) 7.16 (2.0) 13.53 (34) 4.41 (1.1) 3.65 (1.2)
density (d < 75) -0.37 | (102 -0.09 (2.5) -0.27 (8.6) -0.37 (10.7) -0.36 (9.7) -0.48 (10.5) -0.68 (15.7) -0.33 (9.9)
density (d > 75) -0.09 | @5 0.12 (3.9) 0.12 (3.8) -0.08 (2.4) -0.10 (2.7) -0.19 (4.3) -0.25 (6.0) 0.02 (0.8)
unemployment (d<75) | -0.01 | (0.1) -0.10 (1.5) -0.06 (1.0) -0.03 (0.5) 0.10 (1.4) 0.13 (1.6) -0.04 (0.6) -0.08 (1.3)
unemployment (d>75) | 0.31 (4.6) 0.09 (1.5) 0.26 (4.4) 0.23 (3.6) 0.41 (5.7) 0.52 (6.0) 0.35 (4.2) 0.23 3.7)
job opport. (d < 75) -0.94 | B3 -1.23 (3.9) -0.84 (3.5) -0.80 (3.1) 0.18 (0.6) 0.15 (0.5) -0.36 (1.1) -1.10 (3.9)
job opport. (d > 75) -0.07 | (©3) 1.20 (4.3) 1.70 (7.1) 0.73 (2.9) 0.65 (2.4) 0.20 (0.6) 0.10 (0.3) 0.98 (3.8)
job growth (d < 75) -0.78 | (05) -1.10 (0.6) 0.01 (0.0) -0.15 (0.1) -0.47 (0.3) 1.17 (0.6) 3.25 (1.8) 1.62 (1.0)
job growth (d > 75) 0.90 (0.5) 3.67 (2.1) 5.36 (35) 3.33 (2.0) 0.72 (0.4) 0.63 (0.3) -0.14 (0.1) 5.79 (3.5)
university (d < 75) 0.11 (3.7) -0.02 (0.9)
university (d > 75) 0.14 (4.1) 0.01 (0.4)
higher voc. (d < 75) 0.04 (1.6) 0.12 (4.7)
higher voc. (d > 75) 0.09 (3.2) 0.10 (3.5)
# migrants 89 041 153 822 185 453 84 072 44 071 25012 32 626 614 097
R® (weighted) 0.976 0.978 0.985 0.982 0.982 0.970 0.981 0.985

Appendix 2: estimation results of the distribution model (section 5.3) for seven age groups
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