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Introduction 
 
For a number of years, ever greater attention has been paid to the development of urban 
areas, not only in the Netherlands (see, for example, the Netherlands Big Cities policy), 
but also in other European Union Member States and at the European Commission. This 
is attributable to the finding that European cities constitute an important source for 
economic growth on the one hand, but are often confronted with considerable social and 
economic imbalances on the other. The European Commission’s regional policy 
constitutes the background to its interest in urban development. This policy aims to 
promote social cohesion within the European Union by reducing the imbalances between 
regions. The Commission has consequently already been advocating that more specific 
attention should be paid to the development of the urban areas for some years 
(Commission of the European Communities 1997 and 1998). This call led to 
repercussions notably in the Structural Funds for the period 2000–2006, in which 
assistance to urban areas has now explicitly been granted a place (Council of the 
European Union, 1999). With this, the demand for statistical data for urban areas also 
rose at international level (Committee of the Regions 1999, Commission of the European 
Communities 2000). 
To meet this increased national and international demand for urban statistics, it was first 
necessary to ascertain the geographical units for which data were to be made available. 
Urban phenomena revolve around different geographical levels. Apart from the city itself 
and its component parts, these include the urban agglomeration, the urban region, the 
conurbation (polycentric urban region) and the urban network as an even more extensive 
form of increasing the scale of the city (Ministry of Public Housing, Planning and the 
Environment 2000). 

A systematic supply of information for urban areas at many of these scale levels has 
been lacking for a very long time in the Netherlands. In contrast to some other countries, 
there was hardly any tradition for the supply of statistical data of this type here. Only on 
the occasion of a number of post-war censuses have any activities been carried out in 
this field. This mainly concerned a delimitation of agglomerations in the morphological 
and socio-economic sense (CBS 1950 and 1964a; Schmitz 1966). However, there was no 
systematic presentation of figures for these regions. From the mid-1950s, the focus was 
placed on a categorised approach to the urbanisation issue through the introduction of a 
typology of municipalities according to degree of urbanisation (CBS 1958). The typology 
was subsequently updated a few times (CBS 1964b and 1983) before finally being 
replaced by a classification of municipalities according to urbanness (Den Dulk et al. 
1992). 

Recently, Statistics Netherlands (CBS) has started to provide statistical data for 
metropolitan agglomerations and urban regions. In this chapter, the results of the prior 
study on the delimitation of the units are presented at these two geographical levels. In 
the study on the delimitation of these areas, methodological aspects in relation to 
statistical practice played a key role. The study was carried out by the CBS in cooperation 
with the Advisory Committee on Regional Statistics (CARS).2) 

Key concepts and methods of delimitation  

Urban agglomerations 

Urban agglomerations refer to urban regions in the morphological sense (Pumain et al. 
1992; Poulain et al. 1997). Characteristics of this include the expansion of the built-up 
area of the big city often beyond its original administrative boundaries (Ostendorf et al. 
1988). It is also possible that in the process separate centres or localities have merged 
with one another, with administrative boundaries playing no significant role. 
The urban agglomeration can be described as a continuous built-up urban area of a 
certain size. In addition to buildings for residential and work purposes and their 
immediate surroundings (car parks, green areas), this built-up area also includes sports, 
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games and leisure facilities (parks, recreational sites, sports grounds). The physical 
infrastructure (roads, railways, waterways) is considered not to interrupt the urban built-
up area (Moriconi-Ebrard et al. 1991). The addition ‘of a certain size‘ in the description is 
important because it refers to localities in which the majority of human activities take 
place, the most jobs exist and the most public amenities are located (Pumain et al. 
1992). 

In international terms, various methods are in use to delimit urban agglomerations. At 
the end of the 1970s, a group of academics at the University of Reading compared a 
number of these methods with one another (Hall et al. 1979). A first method – which 
they called ‘The Actual Urban Boundary’ method – relates to a demarcation using the 
topographical map. The guiding principle here is the definition of a locality, which is 
recommended by the United Nations for censuses. A distance criterion of 200 metres 
between groups of houses plays an important role here (United Nations 1998). In a 
second method – ‘The Density/Land-use Definition’ – the central criteria are population 
density (which they take as ten people per hectare of land) and land use (taken as 50 
percent of the area in use for urban purposes). Here, both criteria are applied to as low 
as possible a geographical unit (for the Netherlands: the neighbourhood (buurt)). The 
third method – ‘The Urban Population Definition’ – relates to the classification of 
municipalities where an agglomeration is involved which is astride a municipal boundary 
(50 percent of the population of a municipality must live in the agglomeration). 

The Reading group’s preferred recommendation for delimiting urban agglomerations is a 
method consisting of a combination of a land-use criterion and a density criterion. In the 
group’s view, both other methods give rise to problems in relation to ribbon 
development: a phenomenon which occurs frequently in the Netherlands. For example, 
‘The Actual Urban Boundary’ method often results in allocating this ribbon development 
to an urban agglomeration, whereas in fact it is a rural area. The application of a land-
use criterion and/or a density criterion stands or falls, according to the Reading group, 
with the availability of data at a small-scale level (Hall et al. 1980). In the Netherlands, 
the land-use criterion is applied by Ostendorf c.s. This related to a delimitation of 
agglomerations where a continuous built-up area was astride a municipal boundary 
(Ostendorf et al. 1988). Under the new Grants to Municipal Authorities Act (Financiële-
verhoudingswet), which regulates payment from municipal funds and provincial funds, a 
density criterion is used for the delimitation of the population clusters occurring in the 
municipal territory (CBS 1997a).  
In principle, the use of satellite images is also an option. Eurostat has encouraged this 
via a series of projects (Eurostat 1993, 1994 and 1998). In these projects, on the basis 
of the images, maps of the land use and of the land cover respectively are drawn up 
using one and the same classification technique. The morphological agglomeration is 
then inferred from the map as far as possible. The above-mentioned criterion of 200 
metres plays an important role in this respect. The projects have shown that in principle 
it is now possible, with the help of satellite images, to delimit urban agglomerations. In 
this respect, it is necessary to confine oneself to the physical land cover. However, for a 
delimitation of the urban agglomeration in terms of the land use, supplementary 
information is still required. The use of these images unfortunately still runs up against 
the high costs of procuring and processing them. 
 
Urban regions 

Urban regions came into being under the influence of the suburbanisation process in 
which households and businesses established at not a very great distance in the vicinity 
of the town, but nevertheless continued to be oriented towards the town. The urban 
region is therefore often described as a conglomerate of an urban agglomeration or 
several urban agglomerations and the surrounding rural area with centres located in it 
(small towns, villages, hamlets) which are interlinked by a large number of relationships. 
These relationships relate mainly to daily commuting between home and work, moves by 
households and businesses (mainly from the town to the surrounding area) and the 
traffic in connection with the use of urban amenities. In its ideally typical form, the urban 
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region can therefore be considered as a combination of a regional labour market, housing 
market and service area centred on a large town. 

Given the multifarious nature of the urban region, where further differentiations are 
made in statistical practice, some aspects are given greater emphasis than others. 
Methods and criteria used to delimit them consequently in practice differ more from one 
another than those for urban agglomerations. In international terms, the urban region is 
chiefly considered as a regional labour market and delimited accordingly: this is 
attributable to the influence of the work of the US Bureau of the Census in the 1950s and 
1960s (Pumain et al. 1992). The work of the Reading group in the 1970s and 1980s 
embroiders heavily on this. In these studies, the centre is differentiated from the 
periphery of the urban region. This periphery is sometimes further subdivided into an 
‘inner periphery’ and an ‘outer periphery’. The centre is established on the basis of the 
how many jobs there are. The periphery is defined using the data on commuter flows. To 
belong to the ‘inner periphery’, at least 15 percent of the employed labour force of the 
geographical unit concerned must work in the centre; the ‘outer periphery’ comprises 
geographical units of which the majority of commuters work in the centre. In addition, a 
minimum population size is often used as a criterion. However, there are considerable 
variations in this criterion: from about fifty thousand to several hundred thousand 
(Pumain et al. 1992). The delimitation of Dutch urban regions in the 1980s follows this 
tradition (Ostendorf et al. 1988).  

In the 1980s, Bargeman developed urban regions for the Netherlands which are intended 
to form a combination of a regional labour market and housing market area. From the 
point of view of a regional labour market, he uses the 15 percent of commuter flows 
criterion; from the point of view of a regional housing market, a relationship coefficient 
between migration flows. In this coefficient, the migration flows between two specific 
geographical units are discounted, as well as the total migration flow to and from these 
units. If a municipality belongs to a specific urban region according to the commuter 
criterion, but to another urban region on the basis of the migration criterion, the 
migration criterion is the deciding factor on assigning this municipality to an urban 
region. The starting point in the delimitation of urban regions is the urban 
agglomerations with at least 50 000 inhabitants. These are established on the basis of a 
map analysis and the population figures per municipality. For the map analysis, the built-
up area (housing and business premises) may be located at a maximum distance of one 
kilometre from one another (Bargeman 1986).  

At the time of the update of the urban regions in 1990, which were in use at the time by 
the former Rijksplanologisch Dienst for policy purposes, Gordijn and Meijer start from a 
combination of a regional labour market and service area. The regional service area was 
indexed as a standard, in so far as the city centre must have a certain level of services in 
the context of the hierarchy of centres developed by the Rijksplanologisch Dienst. As 
regards the regional labour market area, statistical data are used for job numbers and 
incoming commuter traffic. The population size also plays a role: the centre municipality 
must have at least 50 000 inhabitants (Gordijn et al. 1990). 

 
Urban regions can sometimes be joined together in a polycentric urban region (Pumain et 
al. 1992). This refers to a geographical unit consisting of two or more urban regions and 
any other urban agglomerations which have become interlinked over the course of time 
under the influence of an ongoing urbanisation process and on the basis of their 
geographical proximity. The urban regions form the centres in this case. An attempt to 
delimit polycentric urban areas was undertaken a few years ago by the French statistics 
office (INSEE 1997). In its study, the CBS renounced the delimitation of this type of 
urban region on account of the complexity and diversity of the geographical units and the 
number of relationships between these units. 
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Demarcation of urban agglomerations 
 
Phases and criteria 

In the overview of the methods used nationally and internationally to delimit urban 
agglomerations, land use emerged as the most important criterion. The study carried out 
by CBS concurs with this. The starting point here was the digital land-use map which CBS 
has been maintaining since 1989. In addition, in the study, use was also made of a 
density measurement for subsequent validation of the agglomerations which had been 
demarcated on the basis of land use. The demarcation of the urban agglomerations took 
place in three phases. The first phase consisted of identification of the categories of land 
use which can be included in a morphologically continuous area. On the basis of this, the 
sites concerned were then combined into continuous areas. In the last phase, the final 
demarcation of the urban agglomerations took place. 
 
Phase 1: Identification of the land-use categories 
 
When selecting the land-use categories which can be included in a morphologically 
continuous area, a harmonised description of this in the European Union for statistical 
practice was adhered to as far as possible. This states: ‘A built-up area is one occupied 
by buildings and other structures. Areas covered by the kinds of structures described 
below are regarded as built-up areas. 
– Buildings: residential buildings and related structures; industrial, commercial or utilities 
buildings and installations, such as factories, depots, stores, administrative buildings and 
churches.  
– Areas around and used by these structures: car parks; parks, lawns and gardens 
around a building; mines, spoil heaps and other tips connected with the extraction 
industries; disused industrial and mining sites. 
– Transport infrastructure: linear installations (railways, roads and motorways, water 
courses and canals crossed by a bridge or ferry); non-linear installations (airports, 
marshalling yards, motorway interchanges). 
– Public urban amenities parks, public gardens and games and sports grounds, including 
installations, cemeteries, etc’ (EUROSTAT 1992). 
 
In the study, all sites within the main land-use group of built-up land or buildings were 
first selected. These are: residential buildings, industrial sites and sites in use for mineral 
extraction, services and socio-cultural and public amenities (CBS 1997b). As a 
supplement to these living and working areas, the selection included sites from the main 
land-use groups transport, recreation AND other land which in terms of location can be 
considered as functional in relation to the built-up area. This is the case where these 
sites are within the built-up area or are adjacent to this built-up area. Table 1 shows the 
sites concerned with their type of location. 
 
Table 1. Identification of the sites from the main land-use groups transport, recreation and other 
land for the purposes of the demarcation of morphologically continuous areas 
 
Main group Site category Location 

 
Transport Railway, tramway and underground railway 

Paved road 
Airport 

Located within the built-up area 
Located within the built-up area 
Adjacent to the built-up area  

Recreation Park and gardens 
Sports ground 
Day-trip site 
Public gardens 

Located within the built-up area 
Located within or adjacent to the built-up area 
Located within the built-up area 
Located within the built-up area 

Other land Cemetery 
Industrial building land 
Building land for other purposes 

Located within the built-up area 
Located within or adjacent to the built-up area 
Located within or adjacent to the built-up area 



6

Phase 2: Demarcation of morphologically continuous areas 
 
The demarcation of the morphologically continuous areas took place in three steps. The 
first step comprises the selection of the relevant areas for the final delimitation of the 
urban agglomerations with the help of a map depicting the selected sites from the land-
use map and the municipal boundaries. Figure 1a shows an example of this in the area in 
and around the city of Heerlen. 

The second step then consists of aggregating the selected sites from Figure 1a in 
morphologically continuous areas. For the aggregation of the sites concerned, a 
‘buffering’ procedure was applied in a GIS environment, in which 50 metres was used for 
the algorithm for the aggregation. This procedure entailed the sites concerned being 
joined into a single continuous area when the sites were less than 100 metres apart. 
Figure 1b shows the result of this procedure for the selection of sites in and around the 
city of Heerlen shown in Figure 1a. In this procedure, the internationally used algorithm 
of 200 metres as a distance was departed from to avoid unrealistic demarcations of 
agglomerations on account of the ribbon development problem referred to above (Hall et 
al. 1980). The distance of 100 metres is also in line with the criterion recommended by 
the CBS on demarcation for the classification of the neighbourhoods (buurten) and 
districts (wijken) by a municipality. This criterion means that there is no longer any 
question of a continuous built-up area where there are gaps of more than 100 metres in 
the built-up area (CBS, 1989). The ‘buffering’ procedure carried out ensured that water 
less than 100 metres wide and all roads, railways, tramways and underground railways 
located within the built-up area were automatically included in this continuous area. As 
regards water, this represented a departure from the internationally recommended rule 
of inland water less than 200 metres wide not allowing the continuity between two built-
up areas to be broken. On the other hand, the international recommendation that the 
continuity is not broken where the distance between the banks is greater than 200 
metres is taken into account where there is a communication between the banks. 

Finally, the third step is the validation of the morphologically continuous areas thus 
obtained with the help of the addresses densities of the surrounding area by way of grid 
squares of 500 x 500 metres at the edge of the continuous area concerned. Two 
densities per grid square are calculated here: the address density of the surrounding 
area of that square with a radius of 500 metres (four squares in the  surrounding area) 
and that with a radius of 750 metres (eight squares in the surrounding area). A 
morphologically continuous area was considered to be validated when it appeared that a 
fall in the addresses densities occurred at the edge of the adjoining area. 

 
Phase 3: Delimitation of the metropolitan agglomerations 
 
In the third and final phase, an adjustment took place of the morphologically continuous 
areas to the administrative boundaries of the municipalities concerned. This adjustment 
yielded the final urban agglomerations. Such an adjustment was necessary on account of 
the availability of statistical data, because the CBS uses the municipality as the lowest 
regional level in this respect.  

The adjustment to the administrative boundaries of the municipalities took place in three 
steps. The first step consisted of an adjustment of the map of validated morphologically 
continuous areas to the neighbourhood boundaries. The background to this was a CBS 
recommendation for demarcation for classification of neighbourhoods and districts by a 
municipality. This provides indications to distinguish a continuous built-up area in the 
rural area as a separate neighbourhood  (CBS, 1989). The land area served as a criterion 
when adjusting the morphologically continuous area to the neighbourhood classification. 
A neighbourhood  was included in an adjusted agglomeration at neighbourhood  level 
when more than half of the land area of this neighbourhood  belonged to the adjacent 
area. Fig 1c shows this adaptation for the morphological area in and around Heerlen. 
Where the actual neighbourhood classification in municipalities did not seem to tally with 
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the guidelines for the continuous built-up area set out above, recourse was had to the 
500 x 500 metre square grid. For each grid square, it is known whether this grid belongs 
to a population cluster in accordance with the new Grants to Municipal Authorities Act 
(Financiële-verhoudingswet).3) 

In the second step, the final adjustment took place to the level of the municipalities. The 
number of inhabitants was used as a criterion for this adjustment. A municipality was 
considered to be part of an urban agglomeration if more than half the number of 
inhabitants of that municipality were resident in the adjacent area at neighbourhood 
level. In cases where, on adjustment of the adjacent area in the first step, use was made 
of the square grid, the number of inhabitants of the grid concerned was taken. Figure 1d 
presents the result of this adjustment for the urban agglomeration of Heerlen. 

 
Figure 1. Delimitation of the urban agglomeration of Heerlen  

a. Urban land use     b.   Morphologically continuous area 

c. Morphologically continuous area  d.  Morphologically continuous area 
adjusted to neighbourhood boundaries  adjusted to municipality boundaries 
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Finally, the third step of making ‘of a certain size’ operational in the definition occurred. 
The number of inhabitants of the main population cluster of the delimiting 
agglomerations was taken as size criterion: the main population cluster had to have a 
minimum of 50 000 inhabitants. The choice of this number of inhabitants as threshold 
value was linked to the most currently used value for urban agglomerations (see  
Bargeman 1987, inter alia). 
 
The urban agglomerations 
 
The analyses carried out led to the establishment of 52 urban agglomerations which met 
the criteria used: 22 agglomerations with over 100 000 inhabitants in the main 
population cluster and 30 agglomerations with a number of inhabitants between 50 000 
and 100 000 in the main population cluster (1997 figures). Of the 22 urban 
agglomerations with over 100 000 inhabitants in the main population cluster, 15 extend 
over two or more municipalities. Of these, the urban agglomeration of Amsterdam, with 
nearly one million inhabitants in the main population cluster, is the largest. The urban 
agglomeration of Rotterdam (800 000 inhabitants) contains the largest number of 
municipalities, i.e. ten. 
Of the 30 agglomerations with fewer than 100 000 inhabitants in the main population 
cluster, by far the majority consist of a single municipality. Delft is the largest of these 
(94 000 inhabitants in the main population cluster). Of the urban agglomerations with 
more than one municipality in this category, that of Huizen has the most municipalities, 
i.e. four: Blaricum, Laren, Eemnes and Huizen. The continuous area in Huizen was added 
since the two areas are not very far apart. This is reflected, inter alia, in the low fall in 
neighbourhood addresses densities between the continuous area of the municipalities of 
Blaricum, Laren and Eemnes and that of Huizen. 

 

The metropolitan agglomerations as centres of urban regions 
 
For the delimitation of the urban regions, it was first necessary to establish which urban 
agglomerations should be eligible as centre of an urban region. Traditionally, the number 
of jobs and the number of inhabitants play an important role as criteria here. In the 
study, the regional customer potential was added as an indicator for the scale of the 
services level in the agglomeration. The number of potential regional customers was 
obtained from the new Grants to Municipal Authorities Act (Financiële-verhoudingswet). 
In this Act, this customer potential was considered as a yardstick for the scale of the 
regional centre function of a municipality. The yardstick takes account in particular of the 
size and location of municipal population clusters in relation to one another within a 60 
km radius (CBS, 1997a). 
For the scale of employment, a threshold value of 20 000 jobs is often used. For various 
reasons, this value has been increased in the study to 50 000 jobs. Firstly, because in 
the first value mentioned the urban nucleus is usually assumed as the centre, whereas in 
the present study the entire agglomeration is taken as the starting point. Secondly, 
because employment in recent decades has not only grown strongly, but also changed in 
character through the growth in part-time work. At the end of the 1990s, for example, 
the ratio of the working population to the associated volume of work (in full-time 
equivalents) was about 1.25 to 1. For similar reasons, to obtain a sufficiently critical 
mass, the number of inhabitants was increased from 50 000 to 100 000. As a scale 
indicator for the level of services, finally, a threshold value of at least 150 000 potential 
regional customers in the main population clusters was used. The considerations in this 
respect were twofold. This number should in absolute terms be well in excess of the 
number of inhabitants in the main population clusters and in relative terms amount to 
about half as much again as the number of inhabitants (see Vliegen et al. 1997). Urban 
agglomerations which meet these criteria and which consequently are to be considered 
as centre of an urban region are designated as metropolitan agglomerations.
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On applying these criteria to the urban agglomerations with 100 000 inhabitants, they all 
appeared, with one exception, to meet them. The exception was Zoetermeer. Especially 
the regional customer potential (87 000), under the influence of the location of The 
Hague, remained far below the required threshold value. In addition, Zoetermeer, with 
42 000 jobs did not satisfy the employment criterion. 
Of the urban agglomerations with under 100 000 inhabitants in the main population 
cluster, only three more seemed to provide over 50 000 jobs. Of these three 
agglomerations – Haarlemmermeer, IJmond and Leeuwarden – only Leeuwarden, with a 
potential of nearly 200 000 regional customers, also satisfied the criterion laid down for 
the services level. In view of the strong position of the urban agglomeration of 
Leeuwarden for the employment and services level criteria, this agglomeration is also 
considered to be a metropolitan agglomeration. 
 
Demarcation of the urban regions 
 
Two cluster analyses were carried out for the delimitation of the urban regions with the 
metropolitan agglomerations as centres: one cluster analysis from the point of view of a 
regional labour market and the other from the point of view of a regional housing 
market. An environment-oriented model was mainly used as a basis for the choice of the 
model in both analyses, in which geographical units are oriented reciprocally at one 
another. This reciprocal orientation yields locally coherent regions, which are as it were 
closed in relation to other regions. According to the point of view of the regional labour 
market, this means that persons who work in one urban region also live there and that 
persons who live in an urban region also work there. From the point of view of the 
housing market, this environmental orientation entails that persons who live in an urban 
region and are going to move house, continue to live in that urban region after the move. 

The model used of the neighbourhood orientation implies a symmetric algorithm in the 
cluster analysis. In such an algorithm, account is taken of both the outflow from and the 
inflow into the geographical units concerned by persons who are working or moving 
house. From the point of view of the analysis technique itself, it is also of importance to 
take account in this symmetric algorithm of the size of the geographical units concerned. 
If only the inflow and the outflow are included in that algorithm, there are already 
directly five large clusters. Also including the size of the area in the algorithm favours the 
creation of smaller regions, mainly around the large cities (UK Department of 
Employment, 1989). 
 
From the point of view of a regional labour market, the criterion to be maximised in the 
algorithm used was consequently represented by: 

WWAB WWAB WWBA  WWBA 
––––– x ––––– + ––––– x ––––– 
WOA WEB WOB WEA 

where: 
WWAB = Working persons living in A and working in B 
WOA = ΣBWWAB Working persons living in A 
WEA = ΣBWWBA Working persons working in A 

The strength of the flows between the regions is shown by WWAB and WWBA; the size of 
the regions by WOA and WEB and WOB and WEA.

From the point of view of the urban region as regional housing market a similar criterion 
to be maximised in the algorithm has been used, namely: 

VAB  VAB VBA VBA 
––– x ––– + ––– x ––– 
VTA VSB VTB VSA
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where: 
VAB =  Persons moving house from A to B 
VTA = ΣBVAB Persons moving house within A plus persons moving out of A 
VSA = ΣBVBA Persons moving house within A plus persons establishing in A 
 
In the analysis model, it was furthermore precluded that the metropolitan 
agglomerations, as centres of urban regions, could form a single cluster together. The 
cluster analysis therefore had a non-hierarchical form. 
 
Finally, it was necessary to establish at what point in the cluster process there would be 
a question of a locally continuous area being formed. Two threshold values were 
established to indicate such an area in the process. From the point of view of the urban 
region as regional labour market, these relate to the ratio between the persons working 
in A who live and work there and  
(a) the persons working in A who also live there (the residence criterion) on the one 
hand; 
(b) the persons working in A irrespective of where they live (the work criterion) on the 
other hand. 

From the point of view of the urban region as regional housing market, it is a matter of 
the ratio between the persons moving house to another location within A, and 
(a) persons in A who are leaving, irrespective of their place of destination (the departure 
criterion); 
(b) persons establishing in A, irrespective of where they came from (the establishment 
criterion). 

A value of 0.7 is taken as a guideline for these ratios. This means that a metropolitan 
agglomeration with surrounding municipalities is considered as an urban region if  
– 70 percent of the working population who live in an area also work there and a similar 
percentage of all working persons in that area irrespective of where they live, do live 
there; and 
– 70 percent of the persons who have left have moved to another location within the 
same region and a similar percentage of establishing persons have moved to another 
location within the same region. 

For the cluster analysis itself, from the point of view of a regional labour market, data are 
used for the municipality of residence and work which come from an aggregated sample 
database from the Labour Force Survey for the years 1995–1997. The data from this 
database were corrected for non-response and weighted according to the mean 
population totals for this period. Records in that database of which the work location was 
not known or was abroad were deleted from this. The cluster analysis from the point of 
view of a regional housing market was carried out using a combined database with 
integral data on domestic migration between municipalities and house moves within 
municipalities in the years 1996 and 1997. 
 
The results of both cluster processes are analysed in a number of steps. By a separate 
cluster process, it was first investigated on the basis of the 70 percent standard whether 
the metropolitan agglomerations established considered in isolation form an urban 
region. From the point of view of the regional labour market, this appeared clearly not to 
be the case. Although the value of the residence criterion in half the metropolitan 
agglomerations  exceeded 70 percent, for each agglomeration the value of the work 
criterion was below this standard. The furthest from this were the threshold values for 
the agglomerations of Arnhem, Nijmegen, Utrecht and Leeuwarden. 
The perspective of a regional housing market provided a slightly different picture. There 
only five metropolitan agglomerations, including the above-mentioned agglomerations of 
Arnhem, Nijmegen and Leeuwarden, did not meet the standard for both criteria. In 
thirteen agglomerations, the values of the departure and establishment criterion did 
reach 70 percent or more. The other four agglomerations satisfied only one standard: 
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two the standard for the departure criterion and two the standard for the establishment 
criterion. 
The urban region as a regional labour market therefore appeared to be more extensive 
than the urban region as a regional housing market. Not only were the threshold values 
found of lower significance on average in the first, but their variation there was also 
considerably greater. For the regional labour market, the threshold values found were 
between 41 percent (work criterion) and 81 percent (residence criterion). For the 
regional housing market, the variation in these values for both criteria was low as they 
ranged between 65 and 84 percent.  
 
In the second step, for each metropolitan agglomeration, from the results of each cluster 
process based on the 70 percent standard, the municipalities were identified which were 
primarily eligible to form an urban region with the agglomeration. This referred to 
municipalities which formed a direct part of a cluster with an urban agglomeration, the 
so-called main cluster. To establish this, the actual threshold values of these main 
clusters were compared in respect of both criteria with the 70 percent standard. In the 
cluster analysis of the residential and work flows, half the main clusters appeared to 
meet the standard. These were main clusters of municipalities with the agglomerations of 
Leeuwarden, Enschede, Apeldoorn, Nijmegen, The Hague, Rotterdam, Breda, Tilburg, 
Heerlen and Maastricht as centre of an urban region. Also the main cluster of 
municipalities with the agglomeration of Eindhoven as centre was included, even though 
the threshold value of this cluster for the work criterion (69 percent) just failed to reach 
the standard laid down. 
 
In a third and last step, the final urban regions were defined. To this end, for each 
separate agglomeration, two types of other municipalities were analysed in more detail 
for their possible orientation towards this metropolitan agglomeration. This refers to 
municipalities which still form a larger cluster with the main cluster and the ‘separate 
clustering‘ municipalities. If this orientation is significant, these municipalities were also 
included in the final demarcation. The purpose of this supplementary analysis was to 
arrive at logical areas which not only satisfied the 70 percent standard, but in which also 
regional differences were reflected in the central position of the agglomeration in the 
respective urban region. This analysis was carried out only on the cluster results of the 
residence and work flows. 
 
Figure 2a in the Annex shows the metropolitan agglomerations and figure 2b the urban 
regions. The figures present the situation after consultation of the administrative 
authorities most involved: centre municipalities, cooperative bodies existing at the time, 
provinces and Chambers of Commerce. This consultation led to a small number of minor 
adjustments to the metropolitan agglomerations delimited, in so far as these were 
methodologically well-founded. 
 

Finally: the provision of statistical information 
 
In tandem with the current study of the demarcation of the metropolitan agglomerations 
and urban regions, the Advisory Committee on Regional Statistics drew up an overview 
of the most urgent need for statistical data for these areas. In the meantime, the CBS 
has launched systematic provision of this information in the StatLine database on the 
website (www.cbs.nl), in so far as it can be inferred from existing statistical raw material. 
This information can be found in this database in various publications with regional 
figures. The publication with regional key figures on the Netherlands is to play an 
important role in the StatLine database. Figures on a variety of topics at various regional 
levels are compiled in it in an easy-reference fashion. The figures appearing there for 
metropolitan agglomerations and urban regions relate to the year of return 2000 and 
following years. The topics include, among others, population, labour market, housing, 
income, social security, traffic and transport as well as  land use. Specifically oriented 
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thematic publications also already provide statistical information concerning these fields. 
The information available on metropolitan areas and urban regions in the regional key 
figures publication is still limited for the time being. This also applies for the other 
thematic publications. This information in both types of publications is expected to be 
extended considerably in the future. 
 
Notes in de text 

1) With acknowledgements to Niek van Leeuwen, who carried out the GIS analyses, and 
Wim de Rooij who was responsible for the cluster analyses. 

2) Advisory Committee on Regional Statistics (CARS) is one of the various advisory 
committees for the Central Statistics Committee (CCS). Among other roles, the CCS 
defines the final work programme for Statistics Netherlands (CBS). The central 
government (various ministries and planning offices), the provincial and municipal 
authorities, the business community and the academic community are represented on 
the CARS. 
3) In this Act, a population cluster is defined as a continuous area of two or more 
adjoining 500 x 500 metre grid squares (according to the national triangulation system) 
within a municipality containing at least 25 addresses; or an isolated grid square with at 
least 25 addresses. 
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ANNEX 
 
Figure 2a. Metropolitan agglomerations 
 

01 Groningen
02 Leeuwarden
03 Zwolle
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07 Nijmegen
08 Amersfoort
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10 Amsterdam
11 Haarlem
12 Leiden
13 's-Gravenhage
14 Rotterdam
15 Dordrecht
16 Breda
17 Tilburg
18 's-Hertogenbosch
19 Eindhoven
20 Geleen/Sittard
21 Heerlen
22 Maastricht
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Figure 2b: Urban Regions 
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