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The CPB is building a regional labour market mofielthe Netherlands. This model will be
used to construct long term scenarios and to amgligbour market developments with a
regional component. The focus is on the interachietween regional population and
employment, against the background of given natideeelopments. The regional unit is the
Eurostats NUTS 3 level.

Regional employment follows a shift share apphoddie share component depends on
the sectoral composition (18 sectors) of the regi@tonomy. The shift component depends on
demographic and geographic variables (locationgdes). Population is divided into gender
and 7 age classes. Commuting, migration, laboutipi@ation rates and unemployment form
important mechanisms to equilibrate discrepanciesvieen regional population and
employment.

*With special thanks to Carel Eijgenraam for usefninments and Jelte Haagsma for data
processing



Introduction

Policy analyses with a spatial component have@tdarenewed interest in the Netherlands.
For example, considerable attention is paid inmegears to the consequences of a number of
proposed large infrastructural projects, like bimidghigh speed railway connections within the
Netherlands or connecting Dutch railways to theopaan system. Other issues are related to
the strong urbanisation in the west of the Netimeideor the regional issues in the Northern
provinces. On a lower spatial scale there aredigeis on larger cities. All these studies have
raised the demand for up to date regional econamigels.

With intermediate intervals of 5-7 years the CRBtherlands Bureau for economic
Policy Analysis, produces long term studies forEhgch economy. Since the beginning of the
nineties the focus has been shifted from forecastirscenario building. According to CPB,
long term studies should do justice to the fundaalamcertainty about the future by
developing several alternatives. A small numbesagiarios, each one internally consistent but
quite different from the others, should cover agfulsand reliable margin of uncertainty for
policy makers. In the latest long term scenarioklished in 1997, renewed attention was paid
to regional and spatial developments, but theintjtadive elaboration on these topics was
rather rudimental. Quality improvements can celydie made by use of economic model. A
first clear and straightforward improvement carob&ained through a disciplinary definition
framework of an economic model. Further improveraeain be made by incorporating
economic behaviour.

CPB used to have a regional model some 20 ygar$Suyker(1981),Kwaak (1985)).
After regional analysis became less popular forestime, the model has been shifted away to
outside CPB. Since then economic theory about nadjimodelling has progressed, new
techniques for spatial econometrics became availaiiiile computer facilities improved.

Purpose and position of the model

There exists a variety of regional models to arathese issues. Notably, an applied spatial
general equilibrium model for the Netherlands idemconstruction (Oosterhaven et al. (2001)),
in which the Netherlands is divided in 40 regiofisere also exists some models with a much
higher detailed regional scale to advise provirazes municipalities. At the CPB a new Spatial
and Regional Economics Unit has been created. Reostart this unit has expressed the
ambition to build a new econometric regional labmarket model for the Netherlands,
replacing an existing simple shift-share model. e model should generate time paths for
regional developments for the medium and longen tevhile at the same time tracking fully
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with national developments as generated elsewhetreeiCPB. The new CPB regional model
intends to incorporate some of the latest econamsights about model specification. Current
computers hardly put any restriction anymore onmerity or number of equations. Advanced
econometric techniques allow for complex estimapoocedures and the use of spatial
interaction models, which can be production comstrattraction constraint o doubly
constraint. However, to keep the model manageatiethe regional forecast plausible the
number of regions should remain limited.

By its medium and long term scope, the regiongteggation level and its dynamic
structural specification, this model would fill ain the set of existing instruments for
regional analysis. The new model will be used foruitaneous regional forecasts of
population, labour force, employment, unemploymeatmuting and migration. These results
will be input for (internal and external) estimatesdemand for land use (housing and
working), demand for mobility and regional welfaBesides long term ‘forecasting' the model

should be suitable for analyses with a regionalmament.

Top down approach

The national developments are considered to beezxngg. National developments for the short
term, the medium term or the long term, are coogtdielsewhere within the CPB. Adding up
the regional variables to the national level theleishould reproduce these national forecasts.
The model will follow a top down distribution.

Sector breakdown

The model will make use of sector information. TWRRB Athena model generates sector
forecasts for 18 branches of industtiéghe model will take this sector information into
account. Regional sector structure is often expletttde an important determinant of regional
employment growth. We will see that in the Nethedsduring the last decades this is only the
case in a limited way. That does not mean we airygo leave out all sector information. The
sector composition of regional employment remaimgdrtant for the regional claims on land

and therefore we want to keep it inside the model.

Regional break up

The regional unit follows the Eurostat NUTS-3 cifisation. The corresponding Dutch
classification is the COROP region. It is the lotwregjional level, for which Netherlands
Statistics constructs data, which are consistetit thie National Accounts. The Netherlands is
divided in 40 NUTS-3 areas with an average poputetif 400 thousand people. A Dutch

* The 18 branches of industry in the Athena model are agriculture, 4 manufacturing industries (food processing industry,
chemical industry, metal industry, other manufacturing) , mining, oil refineries, construction, 9 service industries (trade,
transport, telecommunications, banking & insurance, exploitation of real estate, commercial services, household services,
health & care services) and the government sector



CORORP area is not an administrative unity in théhRigands, like provinces and

municipalities. Its area is built up of municipedit, which are located within the same province.
Its boundaries have been chosen on the basis ef@oty between living and working
population. These municipalities are added togedheording to a hierarchic clustering

method. In the joint area the percentage of thideass, who also work there and the
percentage of the workers, who also live thereulshboth exceed a certain threshold
percentage. On average these percentages are a@Und\utomatically that implies that on
average around 30% of the population commutes legtitee chosen regions

Personal characteristics

Population is classified by personal charactesstithese characteristics are relevant for
decisions on labour supply, commuting and migratidre most relevant characteristics are
gender and age. To keep the model manageable thegdish seven age groups. The working
population between 15 and 65 is divided in 5 ageigs of 10 years each. Other important
characteristics with respect to the labour marketaucation level and household composition,
but we take these only indirectly into account.e Thain reason is a lack of reliable data on the
regional level. Besides, expanding the model amilly in too many directions can make it
fastly too complex to manage. For the same reagemeglect ethnicity for the time being,
although the population increase in the long tdilta,elsewhere in Western Europe, is
expected to come mainly from people, who eithemtbedves or their parents are born

elsewhere in the world.

Bird's eye view of the model

The central variables are the regional employmadtragional population. The regional
developments of employment and population williefice each other. Regions with faster
growing population may expect to attract and gaearare jobs. Regions with a fast growing
employment may be an attractive destination forratign. Employment and population will be
determined simultaneously. There are a numbertefdannections between these two
variables, but their strength may gradually chamgr time.

The model will generate time paths. It is not ljkhat in each region employment and
population will grow in line automatically. In tlehort term additional commuting between
nearby regions can bridge part of the gap. Commu#ilows some diversion between
employment and population. But distance causesdtions on commuting, although gradually
falling transportation costs, both in money andetitoring regions ‘closer’ together.



Another mechanism to absorb shocks in regional@mnpent growth without changes
in population size is via the regional labour gapttion rate. In that case the regional
population size remains unaffected, but more peepler the labour market and accept a job,
increasing the regional working population sizetiBipation rates have increased sharply
during the last decade in the Netherlands, espeaalong women in middle and higher age
groups. Regional participation has increased akdueing this period, but their levels still vary
among regions, with some regions approaching cgiéwels for certain age groups. The
population size in the Netherlands will hardly gramymore in the near future and may even
fall in the long term. However, overall nationak{i@pation rates are expected to increase
further. Given the fact that certain regions haearly reached ceiling level for certain age
groups this means a deviation in regional growttempiials. A good description of the regional
participation rate becomes important

As commuting distances increase, migration becanw@e and more an option. Part of
the commuters may move to the work region afterestime. This so called labour induced
migration implies that people will follow jobs. the Netherlands labour induced migration is
mostly related to persons with a job in the desitimaregion. There maybe also some opposite
movement. As income increases workers may movenora attractive region to live in and
become commuters. Commuting and migration will agly related then. In the model a direct
relation is not incorporated so far.

Jobs will follow people as well. A faster growinggional population will in itself
generate faster employment growth to match thesapeelevel of facilities (shops, medical
services etc). A faster growing population cai &le an attractive factor for new business
locations in other sectors as agglomeration foncag appear.

In the long run equilibrium tendencies may appBagional employment does not
have to match regional population everywhere instimae way, as commuting flows and
differences in participation rates may occur. Regldifferences in participation rate between
age groups may gradually phase out (section %prall differences in participation rate will
mainly be attributed to regional population compiosi Commuting flows will keep on
increasing over time (section 4.3).

A more useful indicator for regional disparitiezms to be the regional unemployment
levels, scaled by the regional labour force. Theg@gonal unemployment rates will operate as a
local ‘tension’ variable to bring living and workjtloser together. People in regions with a
relatively high unemployment rate will have to lomikther away to find a job compared to
regions with a low unemployment rate. Differenaesagional unemployment rate will
influence commuting flows (section 4.3). It willsal have an impact on (labour induced)
migration (section 4.4).
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Figure 3.1 gives an overview of the model. Ther@gindicates how the core variables
population and employment elapse over time. Thehafid side stands for period (T-1) and the
right hand side for period T. Both variables artedmined in an equation, which is formed by a
sum of a shift and a share component.

The share component describes the impact ofnetdtevelopments. In case of
employment the share component includes the natipoath effect and the regional sectoral
composition effect. The idea is that regions withigh share of fast growing sectors on a
national level will grow faster. This would autoncally be true, if growth per sector is
homogenous for all regions. In case of populatienghare component confronts the national
ageing developments with the regional populatioidbwp. Regional build—up can differ for
example because of the presence of educationti@gilBecause national developments are
given, the share parts are exogenous in the model

The shift component describes the purely regioimalimstances. In case of
employment favourable location or agglomeratioe&f can make employment grow faster in
certain regions. In the case of population attvadiving conditions can make regional
population grow faster through (net) immigratiomeTshift components enclose the interactions
between population and employment. Therefore tifesrts form the core of the model and

encompass all the simultaneities.



4 Model description
4.1 Regional employment

Regional employment in the model has been detedmiimeugh a shift share equation. The shift
component measures the impact of the national kaabral developments. The shift component
takes the locational advantages into account. Defiees between regional employment growth
rates have been considerable in the recent paffief@nces in regional sectoral decomposition do
not explain this observation. This puts extra wemha good perception of the shift component.
In the current model version we use regional pofioitaand historic trends in the sectoral shifts.

In future model versions we will take other locatibfactors into account.

41.1 Some stylised facts on regional employment in the Netherlands
Netherlands Statistics provides rather detailetbsakinformation on regional employment.
The raw data distinguishes 37 branches of ind{&BS 2001a). Data are available for the
period 1987-2000. The data refer to the wage esuwordy. The self employed, which accounts
for around 10% of the labour volume on a natioasél, are not included. The sectoral regional

Figure 4.1 Average annual regional employment growt  h wage earners (1987-2000)
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data form a valuable historic source. The sectuedhkdown is in particular essential for the
estimation of regional claims on land from employm@roduced elsewhere within the CPB. In



our further analysis and in the model we reducentimaber of industries to 18 in line with the
CPB Athena model (see section 2).

There have been considerable differences in emmay growth between regions.
Figure 4.1 shows the average yearly growth raengdloyment of wage earners over the 1987-
2000 period. On average, employment in the Nethddarew with slightly under 2% annually
during this period. Employment growth was the hgjl{ebove average) in the centre regions of

the country and some adjoining regions.

Figure 4.2 Share and shift component of the regiona | employment growth of wage earners (1987-2000)
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In figure 4.2 the average regional growth ratepig ;1 a share (left) and a shift (right)
component. The share component is calculated asgumimogenous sectoral growth over the
country. In other words, the regional sectoral lyment growth follows the national sectoral
growth fully. During the 1987-2000 period employrhanthe agricultural and manufacturing
sectors shrank while employment in a number ofisersectors especially in the later years
boomed. The homogeneity assumptions generatesonie differentiation between regions.
Sectoral decomposition was rather favourable irddresely populated West including the
centre province of Utrecht, where nearly half thedb population lives.

The shift component is calculated as the residDales the sectoral decomposition
contribute in explaining part of the regional growtifferences? It looks hardly the case.
Growth in the West lagged well behind the natienadrage, despite a favourable sectoral
decomposition. In most parts of the eastern anddh¢hern regions employment growth
performed rather well, notwithstanding an unfavbleaectoral breakdown. However, the



41.2

performance of the centre provinces of UtrechtElestoland suggest that they have the best
locational advantages during this period.

It is known from literature that the shift shargames are sensitive to the detail in
sectoral classification. Our 18-sector decompasifiots extra weight on a perception of the
shift component. What are the factors behind tisb#es and how stable are they over time? In
the current model version we will only use a ratsierple description of the shift component.
Further research will certainly be needed. In patdr it is worthwhile to look further into the
direction of the causality between regional emplegtrand regional population , for example
like in Carlino & Mills (1987).

The regional employment equations

In the regional employment equations the regidndgated with a subscript. The subscript NL
stands for the national total of the Netherlandapyment consist of wage earners and self-
employed. On a national level nearly 90% of thelalis related to wage earners.

Regional employment in labour years

The regional labour data from Netherlands Staiqi2BS (2001)) are expressed in labour years
of wage earners orflyWe indicate employment in labour years with awith a score on top.
When we later convert the labour years into numbépersons to make regional labour market
accounts, we skip the score above the E. On anebievel, we have:

E.=EW +ES (1)
where : E;, = total employment in labour years in region r
EW, = employment in labour years of wage earnersgiorer

ES = employment in labour years of self-employedeigion r

Regional employment is broken down into 18 secfbig sectors are indicated by a
superscript.

f— —_S
E. :Z E: (2
S
where : E;°= employment in region r in sector s

The regional scale determines the nature of tlevaelk regional variables. The NUTS-3

classification in the Netherlands implies a mixjwrarying from relatively thinly populated

2 Regional data on sectoral employment of self employed in labour years has been estimated by CPB



areas in the north to densely populated areas drtienmajor cities in the west. In smaller
regions it becomes more difficult to recognize madil sectoral developments. We then have to
rely more on local circumstances.

During the last decades the employment growthénmanufacturing sector in the
relatively densely populated West of the counthy @rea around the 4 major Dutch cities
Amsterdam, Rotterdam , The Hague and Utrecht) gggdl behind in favour of the adjoining
regions in the East en South. Lack of space amggponding) higher land prices will play a
role. One may expect that these developments wiilticue, may be gradually at a lower rate.
Employment growth in a number of service industriearticular trade and medical services,
may also be influenced by the growth in the popaifasize in the concerning and adjoining
regions. Finally, a spreader type of variable &hguarantee that regions sum up to the
(exogenous) national total.

The employment equations are expressed in annoatlyrates. A growth rate is

indicated by an ° above the name. So far we get :

o o o o

EWr =EWRL + f (POP, (EW; —EWNL ) ,0then) 3)

In later model versions we may introduce other spatial vasablhich are related to the
location of the region. One can think of the locations neara@uix centres of production or
densely populated areas or locations near the Dutch main pties Rbtterdam harbour and
the Schiphol Airport. Cluster effects can play a role dt sectors which are well represented
in a region can give a reason for faster growth.

Self employed are mainly concentrated in a few industri¢aphyagriculture, trade
and other services. In all industries the share of the selbged is below 15%, with the
exception of the agricultural sector. We assume that the gratettof the self employed follow

those of wage earners. Hence :

o o

ES, =EW, (4)

Regional employment in persons

Employment in persofss between 10 to 20% higher than in labour years becatise tairge
appearance of part time jobs in the Netherlands, in particutamme parts of the service sector.
We know for each sector the conversion factor only on a ratievel. In general, this
conversion factor is higher for the self employed, whickuies for example participating

% persons with a job of at least 12 hours a week
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family members. We assume the conversion factors are mores drole®genous over the

regions. There is no indication that there is much regica@tion. We then get:

CW = CW, (6)
CS =CSy, (6)
E, =) (cw.EW; +cs' .ES,) 7)
s
where: cw® = conversion factor wage earners volume to persons, regioth seator s
cs’® = conversion factor self employed volume to persons, regaon sector s
E = employment in number of persons in region r

4.2 Regional population and labour supply
Regional population is classified in 14 categories, aceuwydo gender and age. Regional
population developments per category follow a nationalanelgional component. The national
aging developments are exogenously translated to the re§imase information from an
external model, which describes the regional populationyiaak cohorts and uses region specific
birth and death rates. Migration is described in a sectieh
Population numbers are translated into labour forceotlgh so called labour participation
rates, On a national level these participation rates diéf@msiderably among population
categories. Regional participation rates follow natiotrehds as long as they have not reached
ceiling levels.
421 Some stylised facts on regional population an  d labour supply
National data as well as regional data on population are avditatadong historical time
period. We take into account 14 age categories, according to geddayearThe working
population between 15 and 64 is split into 5 age cohdd® gears. These cohorts are in
general sufficiently homogenous, with respect to supptiigdabour market.
Table 4.1 Population developments, index with 1960 =100
North East West South Total
1960 100 100 100 100 100
1970 111 118 111 118 114
1980 123 134 116 132 123
1990 126 147 122 139 130
2000 131 160 129 148 139
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Table 4.1 gives an overview of the population growth irr foarts of the Netherlartisn 1960
the Dutch population accounted for 11,4 million peopleyluith around 50% lived in the
West, 20% in the East and in the South and the remal@i$rgin the North. Population growth
was below average in the relatively thinly populated Nonthd@densely populated West and
well above average in the East and the South. Although thereden some small variation in
regional aging processes, the main differences have to be causedrhigration.

The regional labour force is defined as the sum of the erglagd the unemploygd
both expressed in number of persons. The employed redpdnaair force is calculated as the
regional employment corrected for net commuting. The relagtwéden regional population
and labour supply is expressed in the gross participatienwaich is defined as the labour
force divided by the population level. Figure 4.3 showstti@bverall participation rate (all
age categories) varies among NUTS-3 regions, but the varf@®hecome smaller over time.

Figure 4.3 Overview of the overall participationra  tes in NUTS 3 areas for 1991 and 2000

The demographic composition of the population (gender agdnagy explain part of

the differences in overall participation rates. Other impofeattres of the regional labour
force are schooling levels and household composition, ircpkmt with respect of willingness
to commute. These features will also be taken into account.

* For a description of these 4 regions, see appendix
® In the Netherlands a persons is counted as unemployed, if he has no job, is looking for one and immediately available for
at least 12 hours a week.
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422

4.2.3

The regional population equations

The increase in the regional population is assumed to cofsisee components. The first one
is the natural growth, which encompasses births, agingeatths. The second one is net
domestic migration and the third one net foreign migration.

National demographic projections are exogenous. That mearsthatational level
both the aging process as well as the total level in- arfildwudf migrants to abroad is given
for the 14 categories. The regional aging parameters maydogex part follow the national
ones, but there is some space left for regional variationlifyendgites may differ between urban
and rural areas and between autochthonous and allochthondtastsa proper year on year
accounting of the composition of the population actually regua description with 1 year
cohorts, but this would increase the size of the model enslsndrherefore, we have chosen a
second best solution. All regional aging components aregk&gtenous in the model, but their
values are obtained from interactions with a detailed regiammallption model. Regional
population is calculated by:

APOR (g,8) =NGf*(g,a) + () Mg, (9,3) =D M (9,a))
s s (8)
+ (EIfX(g,8) ~EOf(g,a) )

where: PORqg,a)= population in region r, by gender and age
NG;(g,a)= natural growth in region r, by gender agd a
M; {g,a)= domestic migration , from region r to regionysgender and age
El, (g,a) = migration from abroad to region r by gender agd
EQ (l,s) = migration to abroad from region r by gender agé a

Migration, both domestic and foreign is describedection 4.4.

The regional labour force equations

A number of personal characteristics are relevamtife supply decision on the labour market.
The most important ones are gender and age. Ladaoticipation rates among women are
generally much lower than those of men, in paréicin the higher age cohorts. But the
differences become smaller and have nearly beeshethin the lower age cohorts. Other
characteristics are education level and ethnicilye regional labour force is derived form the
regional population, using age and gender spdaifiour participation rates. These rates also
differ among regions. The national levels are gi\Regional circumstances like
unemployment, fertility rates, wage level, partéinsimay play a role (Van der Knaap e.a.
(1995)). So far we have not taken these into adctnstead we follow a simple calculation
rule. Regional participation rates follow the diten of the national one. There maybe ceiling
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4.3

4.3.1

levels, which can not be exceeded. A spreader dlgudrantee consistency. Because
employment and unemployment size on a national Ereeexogenous, so is the national labour
force implicitly. Therefore, participation ratesdncreased in age classes and in regions,
where they have not reached a ceiling yet, urgilgtovoked labour supply matches the

required level.

Li(g,a) =Ip,(9,a).POR(g9,d) 9)
Alp; (9,@)=AlpyL(9,2) +a, (9,@).(Auy, —Au, )+
B (9,2).(p; (9,2 ~Ip;"*(g,a)) + spreader (10)
Ip; (9,); =min(lp, (9,8)¢-1 +Alp, (g.@) , Ip/"*(9,a)) (11)
spreader= spreader+ (ZU r —URD) /L (12)
r
where l(g,a) =regional labour force, by gender angl ag

Ip:(g,a) = regional labour participation rate, by denand age
Ip,"*{g,a)= ceiling level for the regional participaticate, by gender and age
U = regional unemployment rate

For the time being we have calibratedn .2 and3 on .3 for all regions. These values seem to

be rather plausible for the Netherlands.

Commuting and regional unemployment

In the model we generate a full commuting matrhe Tommuting flow equations are based on
estimation results of a spatial interaction mod&lstheringham & O'Kelly, 1989). The model
assumes an ongoing decreasing influence of thardistin kilometres over time (distance decay),
reflecting further improvements in infrastructurehich has caused distances in travelling time to
become smaller. Demographics will play an additiomée (Rouwendal & Rietveld, 1994).
However, estimation results have shown only a dstraiie influence of the schooling level.

Some stylised facts on Dutch commuting behavi  our

Data on commuting come from the labour force suEBB) of Netherlands Statistics. Each
yeatr, this institute questions about one perceBtudéh households. The interviewees indicate
personal characteristics (notably, gender, agej@t, level of education, etcetera) and their
employment status. Also, the NUTS3 region wherg tive and the region where they work
are known. The period from 1992 to 2001 is covefdr: sample is blown up to a full

14



commuting matrix, which matches national data. Hmwewhen more personal characteristics
are added cells can become blank for lack of rexordor privacy reasons of the interviewees.

Commuting flows and distance
The relation between the size of commuting flowd distance (between regions) is a key issue
in the model. We use a distance matrix that has besstructed under the authority of AVV
Transport Research Centre. This institute hasge ldataset of traffic flows in 1995. A subset
has been taken that consists of all work tripsdry The average distance of these trips from
one region to another is considered the distanteeles these regions. This method also yields
a measure for average distance within (or for sfza region.

The far majority of he intraregional commuters camte between 25 and 75 km.
Above this distance the number of commuters falistically.

The interregional commuting surge

Between 1992 until 2001 employment and labour ftwee increased by 19% and 16%
respectively, but the number of (interregional) aaumters (in our definition) has increased by
58%. In fact the sharp surge in commuting startezhdy in the mid 80s (Ekamper and van
Wissen (2000)). The increase in commuting doesmply a similar increase in average
distance from home to work. Much has to do withtihmcal size of a region. A gradually
increase in home to work distance may initiallyabsorbed within the region. At a certain
moment it will have to cross region borders. klisar that the distance deterrence in
commuting behaviour has decreased over the paatidévermeulen (2003a)).

To some extent, the rise in average commutin@uaést should be attributed to the
business cycle. The second half of the ninetiehasacterised by a considerable upswing and it
is a common observation that the number of job gbaiis higher under favourable economic
developments. Rouwendal and Rietveld (1994) inttedab search as a theoretical background
for the analysis of commuting behaviour, they fihdt people who change job are likely to
commute over a longer distance after the changerieat:

Commuting flows and personal characteristics

Table 4.2 gives an overview of the average homveotd distance (all workers) and the
percentage of the working labour force that dog¢svaok in their region of residence
(commuters) to these personal characteristics.v@rage, women commute over shorter
distances than men. The pattern over age groupsalsethat distances for the age group 15 - 24
are relatively short. A more pronounced relatiohesnveen commuting and education level.
The well-educated are more specialised and camfected to have more specific job
preferences, for which they have to search ingelaarea. Another explanation could be that
the well-educated have relatively high incomes emisequently make a different trade-off
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between residential quality and commuting costm&adlistribution effects may be present. For
example, the average level of education has rigenthe past decades, so younger people are
generally higher educated, which somewhat obst¢heeabove relations.

Table 4.2 Average distance from home to work and pe  rcentage of commuters to characteristics
(year 1998)

Personal characteristic share (in %) average distance  percentage of commuters

across NUTS-3 borders
Total 100 29.0 19
- male 61 30.0 21
- female 39 27.3 16
- age group 15-24 12 27.8 14
- age group 25-34 31 30.4 23
- age group 35-44 28 28.9 20
- age group 45-54 23 28.3 17
- age group 55-64 7 27.6 15
- lower education 28 26.7 12
- middle education 44 28.4 18
- higher education 28 321 28

Commuting flows and households composition

Rouwendal and Rietveld (1994) have studied commudistances of households in the
Housing Demand Survey (WBO). Clearly, one-persamskbolds have shorter commuting
distance than heads of household of larger houdshah explanation put forward is that these
households can more easily adapt their housingt®ituto their work location. However, the
authors do not find much evidence in favour oftiipothesis that households with both the
head and the partner employed have larger commdistances. In our model, we have
disregarded household characteristics.

4.3.2 The commuting model
Assume that the number of peoplgwho live in region r and work in region s dependshe
size of the labour force, lin r and the size of employmenti s. The commuting flow will
decrease with the distancg ldetween the two regions. A simple form is then:

Cs=L9 .EF .df (13)

where : G = Number of commuters between r and s

Es
L, = Labourforce in r (origin region)

Employment in s (destination region)

ds = distance betweenr and s
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Living and working region can coincide (r=s).We &dkien 40x40=1600 equations. One may
expect commuting flows that originate in a regiofé roughly proportional to the size of its
labour force. Therefore, the coefficiants expected to be close to unity. The same reagoni
holds for the coefficient for local employment. The distance deterrencefmerfit y should be
negative. We have chosen for a power function sthdice decay. An often seen alternative is
exponential distance decay, but the power fundéiaecommended for longer distances
(Fotheringham and O’Kelly, 1989).

An attraction constrained version

The sum of all incoming flows (including from thegion itself) equals the total employment in
the region. Since regional employment is determiledwhere in model (section 4.1), its level
is exogenous in the commuting block. Technicallg thads to a restriction for each of the 40
regions. Equation (13) under these restrictionsifan attraction constrained spatial interaction
model. Equation (14) shows the attraction constciversion of model (13). It is easily verified
that flows to region s sum up to regional employhiers.

LY .d)

Cps =Eg.— 15 (14)
rs s ZL?-dr}g
r

Taking into account personal characteristics and a time trend

The commuting matrix has been estimated on tatald] without making a distinction in the
personal characteristics or household compositidheocommuters. The main reason is the
lack of sufficient detailed estimation data (sec#b3.1), in particular when applying more
personal characteristics at the same time. Howegdrave seen in table 4.2 that these personal
characteristics do matter, although the size df th@act varies. The strongest impact comes
from education level, while there may be some d#pendency with the others. We therefore
choose to take only education level into accoure.iéke the distance decay parameter
dependent of the share of the higher educateckiretiional labour force. We also add a time
trend in the distance decay. We then get:

yte (©))=yo+9.t+ y1¢ () (15)

where: y = distance decay parameter in region r
¢ = share higher educated in the labour force dbreg
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4.3.3

We found an average value of the distance decanpeer of around -3.5 in 1998. Estimation
of equation (15) indicates a trend parameter d®#hd an impact of the education level)(

on distance decay of 0,033.

Incorporating the impact of regional unemployment r ates
W, we have brought in regional unemployment ratesetve as a tension variable to bring
population and employment closer together. The isléaat people in regions with a relatively
high unemployment rate will have to look furtheragvto find a job compared to regions with a
low unemployment rate. More in general, differeniceiegional unemployment rate will
influence additional commuting flows.

In a dynamic specification of a linearised form(%) we introduce the regional
unemployment rate ;in deviation of the national rateyJas an error correction mechanism.
We then get :

Alog(Cys (1)) = @- B) {a B logL, +Aydog(ds (1)) + BHU, —Un Jt-D+e (16)

Estimation of the dynamic system (16) for the 12821 period suggests a strong impact of the
unemployment rate. The paramefiés estimated to be around 0.8. At first glance thilue
seems to be rather large. However, although unempdat rates may vary over the country as
a whole, the differences between nearby regiomareh smaller in general. The impaocbf

the labour force in the origin region is close 10.1

Regional unemployment

The regional unemployment level is by definitioe tfifference between the regional labour
force and the regional employment, corrected forcoenmuting. All variables are expressed in
number of persons. Because we do not distinguistopal characteristics in employment we

can not do it for unemployment as well.

U =L -E+>C,->C., (17)
where: | = region;I unemplts)yment

The regional unemployment rate is defined as tlegnmioyment level as a share of the labour
force.

u=—>= (18)
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4.4

441

Migration

The modelling framework for (domestic) migratiomigeneration - distribution approach. For
each age group, we formulate a generation modebfgoing migration based on population
characteristics. Unemployment rate, average edoaagvel and share of 1- person households in
total households function as push factors.

In a production constrained spatial interactioodel, region-specific pull factors determine
the destination region of these migrants. Explanat@riables cover housing, labour market and
study motives. Housing market related variablesidate short distance moves. Our estimation
results show that labour market variables indeey@ significant role in describing long distance

moves of young adults.

Some stylised facts on migration
Data on domestic and foreign migration are basegomulation statistics by municipalities as
published by Netherlands Statistics. We take aidential moves, which cross municipality
borders into accouhtData on these moves are recorded over a longché?eople may have
many motives to move. When they move to get cltséneir new job, we speak of labour
migration. Neighbourhood adjustment and housindityuare motives for residential migration.
We assume that residential migrants do not chahgibo

Compared to commuting domestic migration numbetaben NUTS-3 regions have
been rather stable during the last decades (Ekagnpan Wissen, 2000). Historically domestic
migration was for a larger part labour induced. ldoer, the impact of working seems to
become smaller, as we have also seen from theaselia commuting. An attractive area of
residence seems to become a more significant mgtougsing migration). Nowadays in the
Netherlands, about 10% of all moves is labour ieduand residential migration constitutes
about 25%, but the former share increases withati@r distance (Ekamper and Van Wissen,
2000). Some young people have to move to get nehdiyschool or university, this is called
study migration. Obviously, there can be many opfegsonal reasons (like a marriage or the
desire to live closer to ones relatives) for a wdigmn. This is especially the case for the age
group of above 65.

The life cycle and personal characteristics

The probability that someone decides to migratedsgrend on many personal characteristics,
of which age is likely to be the most importanguifie 4.4 presents migration propensity
(number of migrations divided by population sizegoseven age groups in the Netherlands in
the year 2000. The life course approach (for exarRdne and Rogerson, 1994) state that until

® Technically, this means that in our case, if both municipality of origin and destination lie in the same NUTS-3 region,
migration can take place within the region.
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Figure 4.4

the age of 18, most people live with their pareimshe years following, young persons move
either for an education (study migration) or whieent become employed after finishing their
education (working migration) or just to get a @dor themselves. When they get children they
may look for a larger house and a quieter pladeéo When they finally stop working, they

face another natural moment to move (retirementatimn).

Migration propensity in The Netherlands in the year 2000 by age group

0,1

0,08 A1

0,06
0,04

0,02 A1 e

: Il

0-14 15-24 25-34 35-44 45 - 54 55 - 64 65 +
AGE GROUP

A related observation is that the longer peoplg atahe same place the less they are inclined
to move. This implies that the probability to migralecreases with age. Empirically Eichperger
and Gordijn also found that this probability in tRetherlands jumps up at the age of 18 and
then decreases almost in a monotonic way. Unemmayntevel of education and income are
other personal characteristics that seem to infleenigration. It is generally believed that the
higher educated are less tied to a region andis@alss at the national rather than at the local
level. Pecuniary migration costs are a smalleriéato people with a higher income

Finally it is important to note that although wisaliss personal characteristics here,
migration is a household decision. A substantiakslof migrations consists of actually tied
moves. One-person households are generally themudsite, with migration propensity
decreasing with household size. Two earner houdslatioose a destination such that both
partners are at acceptable distance from their wdbkiously, a household that owns their
dwelling is less likely to move than a householat ffents its house. Van der Vlist et al. (2002)
research the effect of other dwelling charactexdstin household mobility. They also find that
the impact of household characteristics on mobdliffer in urbanised areas from their effects
in rural areas. Every year a considerable numbpeople move into a new house. A lot of
these moves are over a short distance only. Faratiog in the model, we only take into
account the moves which cross a municipality bord#e distinguish domestic migration and
net foreign migration.
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4.4.2

The generation - distribution approach

In a generation-distribution approach of migratithe number of people that decide to move
(the generation) and the distribution of these ani¢s over regions of destination are treated
separately. Generation is triggered by so calledh factors, attraction to the destination region
by so called pull factors.

The generation model

Equation (19) formulates a simple generation mbdskd on regional age group and gender
specific migration propensities. Let, bk the total of out migration flows that originate
region r. The probability that someone of gendand age group a decides to move out of
region r is denoted,p.. POPI(g,a) refers to the specific regional populaticesi

MO, :Z Pr.g,a-POR (9,8) (19)
g,a
where: MQ = outgoing migration from region r
Pga = probability to move
POR = population size in region r

The generation is triggered by a number of pustofacBeside a constant, these are: overall
regional unemployment rate age in deviation ofrthgonal one, share of higher educated in the
labour force and share of one person householkitotal number of households. Equation
(20) is estimated for all 7 age categories. Gendlin each age category differs only in
constant term.

Pr.ga=%g,a +Ba [uy —unL ) +ya Hc, —cyL ) +05 [HL, —H1y ) (20)
with: y = unemployment rate, region r
G = share of higher educated, region r

H1, = share of one person households in total nuwideouseholds, region r
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Table 4.3

The generation model for outgoing migrati ~ on

Age category male female  unemployment % higher % 1-p
rate educated households

(om) (ar) ®) (v) ©)

0-14 .031 .030 .237 .045 -
15-24 .072 .100 .519 .016 .021
25-34 .076 .070 173 .069 110
35-44 .036 .028 133 .048 .039
45-54 .020 .018 .070 .015 .031
55-64 .017 .015 .051 .010 .029
65+ .015 .016 .040 .007 .043

In table 4.3 we present the estimated results.vahees of the constant termrshow a
decreasing influence of age. Unemployment ratee Haarlargest influence on young people.
Education level end share of 1 person households the biggest impacts on the group
between 25 and 34. The coefficients of the younggstgroup resemble those of their parents
in the 35-44 age group.

The distribution model

The outgoing migration flows are dispersed overegions in the Netherlands, including the
originating oné. Comparable to gravitation models in physics pajoih size of the destination
regions plays a (proportional) role in the attractias does the (squared) distance.

Migration will take place between all region pamthough some flows may be rather
small or even zero in certain years. Like in thmowting block we describe all the 40x40
flows. A migration distribution equation is estiredtfor each age group. From the generation
model the size of the outflows is fixed for eachioa. Again we have 40 restrictions, this time
on the production (of migrants) side. We then upeoduction constraint spatial interaction
model. Comparable to (14) this can be formulated as

POP? WA, .d
Mr’S:MOr r - I’,Sﬁ rs (21)
POR™ W/ .d/g

where: Ms = domestic migration flow from region r to regisn
POR  =regional population in r
W, ¢ = attraction factor from region r to region s
ds = distance between region r and region s

" see footnote 6 on page 19
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Short distance and long distance pull factors

We make an explicit distinction between short diseaand long distance motives. The idea is
that up to a certain distance migration will be mhadriven by residential reasons. Above such
distance it will be particularly labour market driv. After people have found a new job too far
away to commute they will move to their new workiiegion. We have set the separation
distance on 75 km. This level is chosen somewhmtrary and particularly inspired by the fact,
that above 75 km commuting numbers decrease daligtfsection 4.3)

Fotheringham (1989) has put forward the conceptlterarchical destination choice. People
look first to a cluster of regions and decide tteerettle in one of them. Population in the
neighbouring regions is then a relevant factor. dtence to settle in a certain region becomes
smaller if other densely populated regions arelneas alternative destinations. We add a
competition variable (COM) to the model.

Furthermore, we have found acceleration in thesimgustock HS (exogenous in the
model) and population density to be short distgndkfactors. Faster growth attracts more
immigrants. A low population density is a proxy Bomore comfortable and maybe greener
living area. Relevant long term pull factors arevrjob growth (E) and job opportunity (JO) in
the destination region and its surroundings. Theojoportunity is defined as the number of jobs
per head of the labour force in a region as wellsasurroundings weighted by distance.

By taking first differences of the logarithms wavie rewritten equation (21) in growth
rates. A spreader guarantees consistency.

AlogM, s =a.Alog POR, + 8.AlogCOMg + . A% log HSE™

(22)
+a'.AIog(P—02P)S+‘¢:.AlogJOS+Z.AIogES
km
_\" POR
COMg =" v (23)
rzs Ufs
E L
Jo, =)y —~—/ —_ 24
s =X Xy (24
r rs r s

where : CONM = competing destination in destination region s

HS = housing stock acceleration in destination region
JQ = job competition growth in destination region s
E = employment growth in destination region s

) L = labour force in region r
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Table 4.4 describes the estimation results foséwen age groups (Vermeulen 2003b). The
coefficients for population are close to unity. Timpact of lower population density becomes
more popular for the older age groups. Job oppitytamd job growth are important for the

younger age groups

Table 4.4 Coefficients distribution model migration
Age category population competing  acceleration population job job growth
population housing stock density opportunity

(o) ®) v) (6) (e) @
0-14 .86 -.61 18.49 -37 - 0.90
15-24 .93 -.83 17.30 -.09 1.20 3.67
25-34 91 -41 15.26 -.27 1.70 5.36
35-44 .86 -.50 13.39 -37 0,73 3.33
45-54 .82 -.53 19.34 -.36 0.65 72
55-64 a7 -.45 23.06 -.48 0.20 .63
65+ .90 -.08 3.97 -.68 0.10 -.14
4.4.3 Foreign migration

The size of the (net) foreign migration is exogenouthe model. Foreign migration is expected
to play an important role in long term scenariastf@ Netherlands. Their inflow is expected to
contribute considerably to the otherwise possihlynking population. Migrants may come for
all parts of the world. Their education level maffad. It is difficult to foresee on which region
they will settle. Their size and breakdown in p@pioin categories and their distribution over
the NUTS-3 regions is based on external information
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Appendix : Overview of the NUTS 3 regions in the Ne  therlands

NUTS-3 region numbers :

North
1 East Groningen
2 Delfzijl & surroundings
3 Other Groningen
4 North Friesland
5 Southwest Friesland
6 Southeast Friesland
7 North Drenthe
8 Southeast Drenthe
9 Southwest Drenthe

10
11
12
13
14
15
16
40

East

North Overijssel
Southwest Overijssel
Twente

Veluwe

Achterhoek
Arnhem/Nijmegen
Southwest Gelderland
Flevoland

17

19
20
21
22
23
24
25
26
27
28
29
30
31
32

West

Utrecht 33
North of North Holland 34
Alkmaar &surroundings 35

1IImond 36
Haarlem agglomeration 37
Zaanstreek 38
Greater Amsterdam 39
Gooi & Vechtstreek

Leiden & Bollenstreek
The Hague agglom.
Delft & Westland

East South-Holland
Greater Rijnmond
Southeast S.-Holland
Zeeuws Vlaanderen
Other Zeeland

South
West North-Brabant
Middle North-Brabant
Northeast North-Brabant
Southeast North-Brabant
North Limburg
Middle Limburg
South Limburg
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