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Summary
This chapter provides a brief introduction to the CPB regional labour market model. In addition, it indicates how the model can be used for the construction of long-term scenarios, such as the scenarios that will be presented in the forthcoming Welfare and Physical Surroundings (WLO) study. 
The main purpose of the model is to project the spatial distribution of population and employment in the Netherlands. As an empirical foundation, behavioural equations for net domestic migration and employment growth have been estimated on 1970 - 2000 regional time series. In contrast to the popular belief that “people follow jobs”, evidence suggests that in the long run, employment adjusts to the spatial distribution of population (so “jobs follow people”). In the model, housing supply is a main determinant of net domestic migration and changes in the regional population trigger employment growth. These variables are embedded in consistent regional labour market accounts. 

As inputs, the CPB regional labour market model uses scenarios for a number of regional demographic variables, as well as scenarios for the national economy. Stability of the projections is enhanced by equilibrium adjustment in the main behavioural equations. Furthermore, the output scenarios account for time-invariant differences between regions. The chapter suggests a number of strategies for obtaining variation in regional scenarios.
1 Introduction
The CPB Netherlands Bureau for Economic Policy Analysis has built a regional labour market model for the Netherlands that projects the regional distribution of population and employment
.  It will be used in the forthcoming study Welfare and Physical Surroundings as a tool for the construction of long-term quantitative scenarios. As planning of residential and business estate areas or large infrastructural projects requires a long-term horizon, such scenarios can generate valuable input for policy. 

Point of departure in creating the model has been that regional population and employment interact simultaneously. The conventional wisdom in regional economic theory has long been that regional wage and unemployment differentials trigger migration, so that labour supply adjusts to shifts in demand. But on the other hand, one could just as well argue that consumer demand and labour supply incite firms to locate near people. Various simultaneous analyses of population and employment have favoured this latter view
. Moreover, the equilibrating role of migration seems far from undisputed in the empirical literature, especially with respect to European labour markets
. 
Most regional models currently providing information to Dutch policy makers do not reflect this potential simultaneity, assuming either regional employment or population developments to be exogenous. This is inadequate in our view, because understanding the population-employment causal relationship is of key importance to effective spatial policy. For example, if regional population growth drives employment growth rather than the other way around, it seems less appropriate to affect the spatial distribution of population and employment by means of labour demand policies (such as investment subsidies).
Elaborate empirical research into the interaction of regional population and employment has been conducted alongside construction of the CPB model. Regional labour market and demographic data have been collected at the COROP (Eurostat NUTS3) level, which cover the 1970-2000 period. These data allow for identification of long-term developments. The econometrically estimated equations for net domestic migration and employment growth have a central role in the regional labour market model. As a consequence, it is set up as an empirically founded econometric model rather than a theoretically derived (general equilibrium) model. 
Regarding scenarios for national developments as given, our model generates time paths of the regional distribution of population and employment. These variables are embedded in a framework that relates them to labour participation, commuting and unemployment, so that consistent regional labour accounts are obtained. Given the dominant role of housing markets, the model also includes an equation for growth of the regional housing stock. Finally, demographic variables other than domestic migration are determined, though largely exogenously. Together, the time paths of all these labour market and demographic variables are a valuable input for the spatial scenarios that policy makers demand for. 
Intended as an outline of the CPB regional labour market model
, this chapter is structured in the following way. In the next section we discuss some relevant historic trends, derived from our data on regional population and employment. We interpret these developments and propose a number of stylised facts, which have guided us through constructing the model. The main behavioural equations in the model will be introduced in section 3, and other equations will be briefly discussed here as well. Section 4 explains how the model can be used to generate different population-employment scenarios, and some conclusions and recommendations are drawn in the final section. A brief overview of the model framework, a short description of the database and a map of the regional classification are given in three appendices.
2 Stylised facts

We introduce the main variables of the CPB model visually. Figure 2.1 shows population and employment increase between 1970 to 2000, relative to their levels in 1985. In order to highlight regional differences, national growth rates are subtracted
. The maps are at the scale of COROP regions, which corresponds to Eurostat NUTS 3 regions. This is also the regional unit in the labour market model. 
Figure 2.1
Regional population and employment growth between 1970 and 2000, in deviation of national growth rates (percentages)
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Large regional differences in growth rates

A first inspection of figure 2.1 shows that regional differences in growth rates have been substantial. Population growth between 1970 and 2000 varies between around 30% below national average to around 20% above
. The variation in regional employment growth is even larger, which is related to a huge increase in labour participation
. Moreover, the spatial patterns of population and employment growth appear to be rather similar. For ease of exposition, we split the Netherlands roughly into three parts
: the populous western part of the Randstad, the neighbouring booming Intermediate zone in the centre of the country and a Periphery, consisting of regions in the north, southwest and southeast. For both variables, growth was highest by far in the Intermediate zone. 
Population shifts out of the large cities
From migration data on municipality level one can observe a gradual population shift out of the three largest cities of Amsterdam, The Hague and, to a lesser extent, Rotterdam. Especially during the seventies, many people have migrated away from these cities
. Initially, most of the migration was absorbed within the same NUTS 3 region, but surrounding regions have increasingly benefited from this development. On drained land the new province of Flevoland has been created northeast of Amsterdam. Population growth in this province has been spectacular. The province of Utrecht has realised a population growth rate of above thirty percent, which exceeds the national rate by more than ten percent. Over time, this shift has extended to the centre of the country and further to regions such as the southwest of Gelderland and the northeast of Noord-Brabant.
It is tempting to interpret the shift out of the large cities in terms of suburbanization, or urban sprawl. This phenomenon has been observed for many US and European cities over the past century
. It is usually explained by a rise in incomes and declining commuting costs. Indeed, welfare in The Netherlands has increased substantially over the past decades. The resulting demand for larger dwellings and lot sizes could not be accommodated within these cities, where the share of houses in the rental sector is large and few dwellings with gardens are available. As a result, people have moved to residential areas outside these large cities or to neighbouring cities. In Almere (Flevoland) for example, large houses can be obtained at relatively low prices and a considerable part of the labour force commutes to Amsterdam. Probably related to this urban sprawl phenomenon, an increase in average commuting distance has been observed
. Restrictive spatial policy may have reinforced the population shift. 
The role of demographics

Besides domestic migration, regional population growth occurs through natural population increase (birth and decease) and foreign migration. The rate of natural population increase has varied considerable over space and time. For example, the historically dominantly catholic southern provinces of Noord-Brabant and Limburg have witnessed a strong decrease in birth rates during the 1970-2000 period. Consequently, the population in these regions ages faster than the Dutch average. Birth rates have been lowest in the Randstad by far, and within this area they were relatively low in Amsterdam, Rotterdam and The Hague. This development has reinforced the lagging population growth in these cities. On the other hand net foreign migration has acted as a counterforce. Most foreign migrants have come to the Randstad
. Birth rates among these groups tend to exceed birth rates of the indigenous population, so that the large cities appear to rejuvenate nowadays.

Regional employment growth and the Randstad paradox

It is a wide held belief that the Randstad is the “engine” of employment growth in The Netherlands. Although the employment increase has been largest in this area in absolute terms, figure 2.1 clearly shows that growth rates have been much larger in the Intermediate zone. The general tendency in employment growth can be described as a gradual shift from the three large cities and the relatively rural southwest and north-eastern parts towards the centre and south east of the country. Again, we observe a high growth rate in Utrecht (it doubles the 1970 – 2000 national growth rate), while growth in the provinces of Noord and Zuid-Holland lags well behind. The provinces of Overijssel and Limburg have done better than the rural and more remote province of Groningen. 

Traditional theories, such as the shift-share analysis, relate employment growth to the sectoral breakdown of a region. The larger the share of industries that prosper nationally, the larger the regional growth predicted in this approach. However, the sectoral breakdown (share) alone does not appear to be very helpful in explaining differences in employment growth we observe, because it is rather homogeneous over regions
. Moreover, it favours the Randstad whereas employment growth was largest in the Intermediate zone.
At the national level, agricultural employment has fallen steadily and many jobs have been lost in restructuring of the more traditional manufacturing industries. Growth has come exclusively from the service sector. One would expect the Randstad, having low agricultural and industrial shares and a large share of services in employment, to experience a higher growth rate than other regions. Instead, the Randstad area as a whole has lagged well behind the Intermediate zone, with its less favourable sectoral structure. We would label this finding as the Randstad paradox. It may be resolved by taking account of other determinants of regional employment growth (so-called shift variables) The strong correlation between employment and population development makes the latter a likely candidate
. This would be a first indication that jobs follow people, a conjecture that is investigated more thoroughly in our econometric analysis.

3 Main building blocks of the CPB model
We introduce here the equations for net domestic migration, employment growth and growth of the housing stock. A brief overview of the model framework is given in appendix 1, and a publication describing the full model structure is forthcoming. 

Net domestic migration

Net domestic migration is related to regional housing and labour markets, region-specific amenities and a few other explanatory variables. More precisely, we model the ratio of net migration to the lagged population, so that the variable can be interpreted as regional population growth due to domestic migration. We consider population and migration in the age group 15 – 64 because results can then be interpreted in terms of potential labour supply. On housing and labour markets, the model distinguishes short-term and equilibrium adjustment effects. This is incorporated by including both growth rates and lagged levels of employment and the housing stock. Employment is spatially weighted in order to account for interregional commuting. Finally, the net migration equation includes region-specific fixed effects that control for heterogeneity such as regional amenities (like natural scenery or historic city centre). The econometric model then takes the following form:
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where:
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: other explanatory variables (k = 1, …, K).

Housing markets appear to have a large effect on domestic migration. A one percent increase in the regional housing stock almost leads to an equal increase in the regional population through migration. In addition, there is a small long-run response to disequilibrium on housing markets
. We also find a negative effect of population density. This may be a reflection of the suburbanization or urban sprawl process that we have described in the previous section.  
Employment growth has only a minor short-term effect on migration. In our econometric analysis we have not found a significant long-term response. In addition, we have included the regional value added per worker in the set of explanatory variables, as an indicator for wages. The effect is very small, although statistically significant. This evidence suggests that migration is not a major channel of spatial adjustment of labour supply. However, we should bear in mind that only aggregate net migration is observed. Even if net migration is small, a qualitative adjustment of the regional labour force may still take place
.

Employment growth

Employment equals realised labour demand, and therefore it relates to both demand and supply side factors. Regional population is a demand side factor in the sense that it exercises local consumer demand. As population potentially supplies labour, it is a supply side factor at the same time. The variable is spatially weighted in order to account for interregional commuting. Other demand side factors we have considered are accessibility, the industry mix (share) and regional value added per worker. The latter variable may reflect economies of agglomeration. The employment growth equation includes region-specific fixed effects that control for unobserved heterogeneity such as regional comparative advantages (like international accessibility and natural resources). This leads to the following equation for aggregate regional employment growth:
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where:
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: region-specific fixed effect;
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: other explanatory variables (k = 1, …, K).

Clearly, population changes have a much larger impact on employment growth than the other way around. A ten percent increase in the population of a region roughly leads to a three percent increase in employment in the short run. Moreover, deviations from an equilibrium ratio of population to employment are reduced through employment growth by almost ten percent yearly
. Apparently, adjustment of employment (or capital) plays a more important role in equilibrating regional labour markets than migration. 
Amongst the other explanatory variables, both accessibility and the industry mix are statistically insignificant
. This underlines the limitations of using shift-share analysis to studying regional employment growth in The Netherlands
. However, in a sensitivity analysis, the industry mix appears to play some role in peripheral regions, where labour markets have been less tight. We do find a small but positive effect of regional value added per worker. In contrast, employment density appears to have a significant negative impact. Through this variable, the employment response to the suburbanization of population (a shift to less densely populated areas) may be reflected.
Although equation (3.2) shows a model for aggregate regional employment growth, the CPB regional labour market model distinguishes a number of industries. We may divide aggregate employment roughly into industries that produce for local consumption and industries that produce for (inter)national markets. Econometric analysis reveals that in both sectors there is a statistically significant long-run response to deviations from the equilibrium employment-population ratio, and this response is only slightly stronger for production of local consumption goods. The long-run response to these deviations of employment growth in industries that produce for national and international markets indicates the role of labour markets in explaining population-employment interaction. Interestingly, the effect of employment density is found to be significant in the production-for-local-consumption sector only. This sprawl of employment may mimic the sprawl of population, so that the effect of consumer markets is picked up here by employment density instead of population growth.
In the disaggregated models for employment growth, the share of each industry in total regional employment is included. The larger this share, the smaller the scope for employment growth, provided that labour supply is not fully elastic. Indeed we find strong negative effects for most industries, which may suggest that regional labour supply does not fully adjust to demand.  
Regional housing supply
Modelling the development of regional housing supply is a difficult issue, because market forces as well as local and national governments play a substantial role. In the CPB model, exogenous scenarios for the development of the regional housing stock can be used. As housing supply arguably responds to regional population and employment changes
, we have also included an “optional” endogenous equation. This equation distinguishes short and long-run effects similar to the net migration and employment growth equations. It also includes fixed effects that control for regional heterogeneity. It takes the following form:
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where:
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We observe that housing supply accommodates population growth to a minor extent, and that there is a small long-run response to regional labour markets. Fewer houses are built in regions where employment is small relative to the housing stock. Among the other explanatory variables 
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, housing density has a negative impact that reflects a preference for space. However, the coefficients in this equation are small. This may indicate that development of the regional housing stock has been rather exogenous to changes in regional population and employment, or that through migration, regional population has adjusted to housing supply rather than the other way around
.
Commuting

Instead of domestic migration, commuting may be an important channel of spatial adjustment of labour supply. In the behavioural equations (3.1) – (3.3) we have dealt with commuting by spatially weighting regional population and employment. In equation (3.1) for example, net migration to region i (say Flevoland) may be induced by employment growth in a neighbouring region (Amsterdam). The weight matrices have been estimated on interregional commuting data. They reveal that the spatial scope of commuting as an adjustment mechanism is quite small, in the sense that there are limits to the distances people are prepared to bridge from home to work. 
Demographics
Labour supply is an important determinant of regional labour market developments, so demographic factors play an essential role in the CPB model. Labour supply is affected by size, age and gender composition of the regional population, since participation rates differ strongly among gender and age groups. Although one component of regional population change (net domestic migration) is endogenous in our model, we prefer to enter the other components (natural increase and net foreign migration) by means of exogenous scenarios
. Differences in birth and death rates among regions may for a large part be culturally determined, which is beyond the scope of our regional labour market research. Foreign migration is difficult to model because of heterogeneity. Migration flows over the years have differed with respect to migration motive, labour skills, country of origin, household composition and age structure. Therefore, the long-term spatial scenarios for the Welfare and Physical Surroundings study are generated in cooperation with a more detailed regional demographic model provided by ABF Research
.
Regional labour accounts

Output of the CPB model are projections of consistent regional labour accounts. These are obtained by extending the behavioural equations (3.1) – (3.3) with a number of definitional identities and calculation rules. The net domestic migration equation (3.1) together with exogenous scenarios for natural population increase and foreign migration yield regional population, distinguishing gender and a number of age groups. Regional population aged between 15 and 65 equals the potential labour force. The regional labour force is computed using national gender and age-specific participation rates
. Regional employment, distinguishing a number of sectors, is derived from the employment equations (3.2). A simple commuting model translates employment and labour force into working labour force for each region
. With all these quantities known regional unemployment follows from definitions.
4 Generating regional scenarios
The CPB model produces projections of regional population and employment that are input to the forthcoming study Welfare and Physical Surroundings. In this study, four scenarios are presented with a time horizon of 2040. This section discusses some issues concerning scenario construction with our model.
Inputs

The CPB regional labour market model is a top-down model, in the sense that national developments are taken to be exogenous. The underlying assumption is that the spatial distribution of population and employment is not an important determinant of national growth rates
. All labour market and demographic variables are modelled in deviation of their national values, so that consistency with national developments is maintained. Therefore, important input to the regional scenarios are national scenarios for demography, employment and other labour market variables. 
As we have discussed in the previous section, the model uses exogenous scenarios for net foreign migration and natural population increase. These scenarios are constructed with a more detailed regional demographic model
. Although this variable may be projected endogenously, scenarios for regional housing supply can be entered into the model as well. 

Adjustment to regional labour and housing market equilibria

Given the long-term scope of the spatial scenarios, the dynamic behaviour of the regional labour market model is of particular interest. The main equations of this model distinguish short-term and equilibrium adjustment effects. There is a correcting response to disequilibrium on regional labour and housing markets. This property of the model is crucial to long-run projections, since it guarantees that regional employment, population and housing stock grow in line with each other. Excess population in a region will be counterbalanced by employment growth. A shortage in housing supply with respect to population will be offset by migration in the long run. Furthermore, national trends such as a gradual rise in labour participation and a fall in average household size are accounted for in the regional equilibrium definitions.
Regional heterogeneity

Regional constants, or fixed effects, are included in the equations (3.1) – (3.3) in order to control for unobserved regional heterogeneity. Computed as an average residual, these effects may include regional amenities in the migration equation and comparative advantages in the employment growth equation. Introducing fixed effects variables in an econometric model leads to more reliable estimates of coefficients, but their role in long-run projections is less obvious
.  We have rewritten the equations, so that the fixed effects are replaced by the means of the dependent variables over 1970 – 2000, and the explanatory variables are demeaned over the same time period. Though formally equivalent, the model can be interpreted more easily in this way. Dependent variables are now equal to their 1970 – 2000 time averages, to the extent that explanatory variables do not deviate from their averages. For example, net domestic migration to Flevoland will remain large until growth of the housing stock here reduces significantly. Employment growth in the Intermediate zone will remain large, unless population growth shifts to other areas. Note that in this approach we still correct for unobserved regional heterogeneity.
Differentiation of scenarios

Differentiation in population and employment projections for different long-run scenarios can be obtained in a number of ways. Firstly, differentiation enters through exogenous national trends in population, employment, the labour participation rate and the housing stock.  Secondly, differentiation can be brought in through the input scenarios (regional differentiation). For example, one can think of different scenarios for regional birth rates and life expectancy, or different foreign migration scenarios. Finally, the elasticities in the model can be varied between scenarios. For example, we may expect that employment growth responds more strongly to labour supply in a high-economic-growth scenario, where national labour markets are tight
. 
Scenarios for regional housing supply seem an ideal candidate to differentiate long-run population-employment scenarios. Regional housing supply appears to respond hardly to regional population and employment developments, but it has a large impact on domestic migration. In other words, the variable is rather exogenous but it has the capability to create substantial scenario differentiation. However, one should be careful not to include any specific regional policy in the scenarios beforehand, because policy makers should be able to test their options against the background of different scenarios. 
5 Conclusions
Simultaneous interaction of regional population and employment has been the point of departure in creating the CPB regional labour market model. An exploration of regional population and employment data for the past three decades revealed a shift out of the three largest cities of the Netherlands towards the centre of the country. Urban sprawl, housing markets and regional variation in birth rates largely explained the population shift. The sector structure did not provide much explanation for different regional employment growth rates, because it hardly varied over regions. Moreover, it favoured the Randstad whereas employment growth was largest in the Intermediate zone. In contrast, regional employment growth appeared to be strongly correlated to population growth. Together, these observations tend to suggest that employment has adjusted to the regional development of population much stronger than the other way around.
It is a distinctive strength of the CPB model that its main equations, for net domestic migration and employment growth, have been simultaneously estimated on an extensive dataset. This econometric analysis confirmed that employment growth responds to changes in the regional population, but growth of the regional population is hardly affected by employment growth in turn. In a model for net domestic migration, growth of the regional housing stock appeared to play a dominant role instead. 

Some critical remarks are in place, however. The econometric analysis was performed on highly aggregate data. Low net migration rates may very well have hidden qualitative adjustment of the labour force. Similarly, the behaviour of firms may be rather heterogeneous, even within the industry they belong to. A disadvantage of our large period of observation was that only a limited number of explanatory variables could be considered. Data on land and housing prices, wages or the level of education of the labour force would have enriched our investigations substantially, although fixed effects estimation reduces the risk of omitted variables biases. Finally we remark that least squares estimation always produces average effects, whereas the real world is characterised by spatial and temporal heterogeneity. Our analysis appears to fit well the shift of population and employment from the large cities to the Intermediate zone, but it does not necessarily hold in each region for each time period. 

Bearing in mind these caveats, our finding that jobs follow people may be understood in two ways. The demand for consumption goods and services increases more or less proportionally with the regional population. A substantial part of these goods and services, like health care, retail or local governments for example, are produced locally. Firms are thus attracted to consumer demand of growing regions. In addition to consumer markets, they may also be attracted by labour markets, because a population increase entails a larger potential labour force. In line with this explanation, we found a significant effect of population on employment growth in industries that do not produce for local consumption. This would suggest that spatial adjustment on labour markets occurs through movement of capital rather than through domestic migration. 
Embedding population and employment projections in consistent regional labour accounts, the CPB model is a useful tool for the construction of long-run scenarios, such as will be presented in the forthcoming study Welfare and Physical Surroundings. The response of migration and employment growth to deviations from regional labour and housing market equilibria makes sure that long-run projections are stable. We incorporate fixed effects in the projections, so that unobserved regional heterogeneity is accounted for and they can be considered more reliable. A sensitivity analysis has marked the scope for such adjusting model elasticities to different scenarios. 
Although interregional commuting is endogenous in the model, one should be careful with interpreting its long-run projections at the COROP level. Given the steady increase of average commuting distance, housing and labour markets become larger and these regional borders will be more and more arbitrary over time. Instead, modelling regional population and employment at this spatial level of aggregation will allow us to flexibly define a Randstad area, an Intermediate zone and a Periphery. It makes more sense to interpret the long-run projections generated by the CPB model for these areas. 
Our research has highlighted the dominance of housing supply in the spatial distribution of population and economic activity. Understanding of regional housing markets, and determinants of housing supply in particular, is thus of key importance to policy makers who are concerned with either spatial planning of residential and business estate areas, or large infrastructural projects. The interplay of government institutions and private initiatives makes modelling housing supply a highly nontrivial issue, which puts a challenge to CPB and regional scientists alike. 
Appendix 1 :  Brief overview of the model framework

In this appendix we give a brief overview of the model structure. Demographic variables like population and migration are divided in gender i and age groups j. This is necessary because labour participation rates vary considerably among these groups. Labour market variables, like employment, commuting and unemployment are not broken down.  
The core of the model is formed by a set of three behavioural equations for: 
(1)
NDM
net domestic migration 
 (equation 3.1 , main text)
(2)
EMP
employment

 (equation 3.2 , main text)
(3)
HOU
housing stock 

 (equation 3.3 , main text)

Besides we use simple calculation rules for:

 (4)
PI
incoming commuting

 (5)
PU
outgoing commuting

 (6)
lfij
labour participation rate (gender, age)
Other variables are kept exogenous, but can also be calculated by a simple calculation rule: 

(7)  
EIij
foreign in migration (gender, age)

(8) 
EUij  
foreign out migration (gender, age)

(9)  
NAij  
natural population increase (gender, age)
We have the additional equations: 
(10)  
NDMij
net domestic migration i j
= simple distribution rules

(11)
 POP   
total population

=  ( ( POPij
(12)
 LF     
total labour force

=  ( ( LFij 

Finally , the model is then closed by 3 definition equations :

(10)
∆POPij
population (gender,age)
= NDMij  +  EIij  -  EUij
(11)    
LFij
labour force (gender,age) 
=  lfij  *  POPij
(12)    
BW   
unemployment    

=  LF  -  EMP  -  PU +  PI 

Note that in the model national values for all variables are exogenous. A spreader for each variable guarantees consistency with these national values.

Appendix 2 : data sources
Since 1970 Statistics Netherlands has produced regional sectoral data for COROP regions (Eurostat NUTS3 level), which are consistent with national employment and production in the National Accounts
. In these data, employment is measured in labour years for employees only. At CPB, the sectoral employment data are converted to employment in persons. Also. regional employment for self employed has been estimated separately, both in labour years and in persons.
Population data and data on migration flows are based on Municipality Administrations (GBA). Municipalities can easily be added up to COROP regions. The migration data include gross domestic flows between regions and foreign migration flows, distinguishing 2 gender and 7 age groups. Consequently, natural population increase can be obtained as a residual. 
Data on the labour force, on commuting and on unemployment are based on the Labour Force Survey (EBB) from Statistics Netherlands. This survey has been held annually since the early nineties. The survey is not automatically consistent with either National Accounts or GBA. At CPB regional labour force and unemployment as well as commuting flows and unemployment are revised to construct consistent regional labour accounts. 
Finally, data on the housing stock are produced at Statistics Netherlands, they have been kindly provided to us by ABF Research.
All data used for our analysis can be obtained upon request. 
Appendix 3 : NUTS 3 classification of the Netherlands
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	  NUTS-3 region numbers :


	
	Randstad
	
	Intermediate Zone
	
	Periphery
	
	

	17
	Utrecht
	13
	Veluwe
	1
	East Groningen
	31
	Zeeuws Vlaanderen

	18
	North of North Holland
	14
	Achterhoek
	2
	Delfzijl & surroundings
	32
	Other Zeeland

	19
	Alkmaar &surroundings
	15
	Arnhem/Nijmegen
	3
	Other Groningen
	37
	North Limburg

	20
	IJmond
	16
	Southwest Gelderland
	4
	North Friesland
	38
	Middle Limburg

	21
	Haarlem agglomeration
	33
	West North-Brabant
	5
	Southwest Friesland
	39
	South Limburg

	22
	Zaanstreek
	34
	Middle North-Brabant
	6
	Southeast Friesland
	
	

	23
	Greater Amsterdam
	35
	Northeast North-Brabant
	7
	North Drenthe
	
	

	24
	Gooi & Vechtstreek
	36
	Southeast North-Brabant
	8
	Southeast Drenthe
	
	

	25
	Leiden & Bollenstreek
	40
	Flevoland
	9
	Southwest Drenthe
	
	

	26
	The Hague agglom.
	
	
	10
	North Overijssel
	
	

	27
	Delft & Westland
	
	
	11
	Southwest Overijssel
	
	

	28
	East South-Holland
	
	
	12
	Twente
	
	

	29
	Greater Rijnmond
	
	
	
	
	
	

	30
	Southeast S.-Holland
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� Seminal references are Muth (1971), Steinnes (1977, 1982), Carlino and Mills (1987) and Boarnet (1994). A simultaneous analysis of population and employment for The Netherlands has been performed at the level of municipalities by Bruinsma et al. (2002).


� In OECD (2000, p. 31) it is concluded that “Internal migration appears to respond to unemployment differentials in the direction predicted by economic theory, but the scale of movement appears insufficient to act as a rapid adjustment mechanism.” Decressin and Fatas (1995) show that in Europe, region-specific shocks are absorbed by participation rather than migration in the short run. Their analysis is applied to Dutch data by Broersma and Van Dijk (2002). See also Van Dijk et al. (1989), where migration and labour market adjustment are discussed both for US and Dutch labour markets. In the Dutch context, it should be mentioned that wage differentials are small, due to bargaining at the national level, so that labour migration as a mechanism for arbitrage of wage differentials is even less likely here. 


� A more extensive overview of the model is forthcoming. This overview will include an elaborate description of the historical data base and a full description of all model equations. It will also expand on construction of the long-term quantitative scenarios and present some sensitivity analysis. Our econometric analysis is put forward in detail in Vermeulen and Van Ommeren (2004).


� Between1970 and 2000 population in the Netherlands has increased by  20% and employment by 33% of the 1985 level.


� This excludes the large growth rate of Flevoland, which is due to a low initial level. 


� The map shows absolute deviations from national growth rates. National employment growth has been larger than national population growth due to an increase of participation. Therefore, variation of regional employment growth is larger than variation of population growth when we do not normalize to national growth rates. 


� Appendix 3 shows a map of this regional classification, built up from NUTS 3 regions.


� From 1970 to 2000 the population in Amsterdam, Rotterdam and The Hague has decreased with about 100.000 people in each city (roughly -15%), whereas the national population has grown with 3 million people (roughly +25%). Population data from 1960 indicate that this process has been going on for a longer time already.


� Anas et al. (1998) document the long standing trend of urban sprawl in their overview of theories on urban spatial structure. 


� The average commuting distance has increased by about forty percent from 1981to1998 (based on WBO, housing demand survey). 


� Between 1972 and 2002 the Dutch population has increased from 13,3 million to 16,2 million people. The number of foreign immigration has exceeded emigration by 1.2 million. Roughly two thirds of the immigrants went to the Randstad.


� The 18 sector Athena classification would induce an average employment growth difference between Randstad and Intermediate Zone between1987 and 2000 of around 0,1% annually. In reality the difference has been 0,5% annually. However, further disaggregating the sectoral breakdown would possibly increase its explanatory power.


� Population may attract employment through consumer demand and labour supply. It is likely that a host of other factors (land prices, access to input and output markets, economies of agglomeration) play role as well.


� Throughout this paper we adopt the convention that lower case variable names indicate that the logarithm of the variable is meant, so houi,t signifies the logarithm of the number of houses in region i at time t . Note that ∆log(X) corresponds to the growth rate of variable X. 


� The bar indicates that this variable is spatially weighed, in order to correct for commuting patterns. 


� We measure the deviation from equilibrium by the ratio of population to the housing stock, which is considered to be in equilibrium when it equals the national occupation rate, up to a regional constant. The negative sign of this error correction term makes sure that migration is smaller in regions where the population is large with respect to the housing stock. 


� It is a common finding that in and out migration are strongly correlated, so that net migration is small with respect to gross flows (the Lowry paradox). This holds for our data as well. 


� This ratio is considered to be in equilibrium when it equals the national participation rate up to a region specific constant. 


� The variable accessibility is generally believed to be an important determinant of employment growth. However, Rietveld and Bruinsma (1998) did not find a significant effects at the regional level of COROP areas either.


� This observation is in line with OECD (2000), where it is concluded that “On average, the regional component accounts for a larger fraction of the gap between regional and national employment change than the industry-mix component” (p. 49).


� Property developers will prefer to build new houses in areas with sufficient people and jobs around. Spatial policy may be affected by the same variables. 


� This finding may reflect overall housing market tightness, arguably related to restrictive policy. 


� As a rough estimate, they can be generated endogenously in the CPB model by means of some simple calculation rules. 


� See ABF (2002) for an overview of their model. 


� We allow for regional deviations in participation, but it is assumed that these differences in most scenarios will decrease in the long run. 


� The commuting model is designed in such a way, that incoming commuting flows always sum to fixed regional employment. A commuting flow is assumed to be larger when the labour force in the region of origin is larger and it decreases with distance. See Vermeulen (2003) for a more detailed description.


� The models for the national economy such as ATHENA (CPB,1990) seem more appropriate for long term analysis of these variables. 


� Runs of the CPB and regional demographic model (by ABF Research) have to be iterated in order to get consistent scenarios, because the offspring of domestic migrants is not accounted for in the CPB model. 


� The reason is that reflecting unobserved heterogeneity, these regional constants are difficult to interpret. In addition, fixed effects correct for the average effect of explanatory variables, so that they are no absolute measures of regional attractiveness but depend on the model specification.


� Since employment growth in the model responds to deviations from national developments, this relationship is not endogenous. A scope for adjustment of the model elasticities was obtained by estimating the migration and employment growth equations separately for core and periphery of The Netherlands, and for up- and downswings of the (national) business cycle. We found some small but significant parameter deviations that confirm our expectation.


� The regional classification dates from early 1970 and has undergone only a few minor revisions. The Netherlands are divided in 40 NUTS3 regions, which can be added up to the 12 Dutch provinces.
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