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FOREWORD 

Interest in human settlement systems and policies has been a central part of 
urban-related work at the International Institute for Applied Systems Analysis 
(IIASA) from the outset. From 1975 through 1978 this interest was manifested 
in the work of the Migration and Settlement Task, which was formally concluded 
in November 1978. Since then, attention has turned to the dissemination of the 
Task's results and to the conclusion of its comparative study, which, under the 
leadership of Dr. Frans Willekens, is focusing on a comparative quantitative 
assessment of recent migration patterns and spatial population dynamics in all 
of IIASA's 17 National Member Organization countries. 

The comparative analysis of national patterns of interregional migration 
and spatial population growth is being carried out by an international network 
of scholars who are using methodology and computer programs developed at 
IIASA. 

This report focuses on migration and settlement in the Netherlands. Pro- 
fessor Paul Drewe, of the Department crf Architecture and Urban Planning, Delft 
University of Technology, has been studying multiregional population dynamics 
and population distribution policy on the level of the five geographic regions 
which form the framework for physical and regional economic planning in the 
Netherlands. In this report he describes some of his recent findings. 

Reports, summarizing previous work on migration and settlement at IIASA, 
are listed at the end of this report. 

Andrei Rogers 
Chairman 

Human Settlements 
and Services Area 
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1 INTRODUCTION 

In 1965, it was estimated that the population of the Netherlands in the year 
2000 would be 20 million. Eleven years later, this estimate had dropped to 14.3 
million. The country is obviously going through a process of vital transition 
marked by a decline in birth rates, though the extent of future fertility decline 
is still uncertain. Despite the fact that fertility has dropped below bare replace- 
ment level from 1973 onward, the Dutch population, being rather "young," 
has a built-in momentum for further growth. Whether international migration 
will continue to contribute to population growth is highly uncertain. Recent 
estimates vary between net immigration and net emigration. 

On the regional level, the influence of internal (net) migration on total 
population growth has been increasing over the years, compared to the impact 
of natural increase. A mobility transition has occurred. The western part of the 
Netherlands has become the only "loser," as far as internal net migration is 
concerned. The migration balance, both of regions bordering the West and of 
peripheral regions, has increased at the expense of the highly urbanized West 
region. The influence of economic factors on migration (aggregated on the pro- 
vincial level) has declined, whereas the importance of social factors has tended 
to increase. Social factors are linked with the provision of social infrastructure, 
including housing, and with the natural environment. Migration within com- 
muting range (residential migration that induces extensive commuting), espe- 
cially from the West region into the adjacent provinces of the South and East 
regions, has played an important part in the process; this has induced policy 
makers to advocate a policy of containment, which implies positive interventions 
in favor of the western provinces and negative interventions in the southern and 
eastern provinces. These interventions are quantified, and the preparation of 
the population distribution policy is based on a hybrid demographic approach. 
In the sections that follow an attempt is made to demonstrate the performance 



of a systems approach to multiregional population analysis in relation to this 
population distribution policy. 

Section 2 provides background information on patterns of spatial popula- 
tion change in the Netherlands. This includes an overview by region as well as a 
description of the components of change. In presenting the multiregional popu- 
lation analysis in Section 3, attention is directed at data, a multiregional life 
table, fertility and mobility analyses, the implications of current demographic 
behavior, and shrinking exercises. Section 4, on population distribution policy, 
covers changes in professed policy intentions, the relation between distribution 
policy and multiregional population analysis, and a discussion of policy effec- 
tiveness. The concluding section of the report (Section 5) emphasizes, once again, 
the relation between multiregional population analysis and population distribu- 
tion policy in the Netherlands. 

2 CURRENT PATTERNS OF SPATIAL POPULATION GROWTH 

We begin with a descriptive analysis of recent changes in spatial population 
growth and of the underlying demographic forces. First, we review changes in 
population distribution by region, including a short discussion of regional dis- 
aggregation~. Second, the contribution to spatial population change of regional 
fertility levels, regional mortality levels, and internal and international migration 
are described in some detail. 

2.1 Overview 

When describing patterns of spatial population change, we focus on the geo- 
graphic regions ("landsdelen"), which refer to groups of provinces. The eleven 
provinces of the Netherlands have been aggregated into five geographic regions: 
namely, the North, East, West, South-West, and South (see Figure 1). 

The most striking feature of spatial population growth is the shift in re- 
gional shares of population over the last 27 years (see Table 1). The share of the 
densely populated West region of the Netherlands has shrunk, between 1950 
and 1977, from 48 to 45% of the total population. Major "winners" have been 
the South and East regions, which have a lower population density than the na- 
tional average. The more sparsely populated North and South-West started the 
period as "losers," but have tended to maintain their share between the years 
1970 and 1977; the share of the North region has in fact slightly increased in 
recent years. Note that changes in population distribution by component prov- 
ince may deviate from the trend revealed at the level of geographic regions. 

A short discussion of the regional disaggregation adopted for this study is 
in order. In the regional hierarchy of the Netherlands (see Figure 2), geographic 
regions are second in rank (level 1). They are neither part of the three-tier polit- 
ical system which is represented by levels 0, 2, and 3, nor do they correspond 
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FIGURE 1 Regional demarcation o f  the Netherlands: provinces and geographic regions. 

to uniform or functional regions.* Recent research in the Netherlands has shown 
that, in delineating functional regions, it is advisable to take into account the 
interdependence of commuting, migration, and job-site relocation (Nederlands 
Economisch Instituut 1977; Verster and de Langen 1978). This approach 
emphasizes functional relations between the West and the adjacent provinces of 
Noord-Brabant in the South and Gelderland in the East (cf. Figure 1). It allows 
for a distinction between migration within and migration beyond commuting 
range (intra- as opposed to interregional migration). 

*Examples o f  uniform or functional regions include the 40 regions ("C.O.R.O.P.gebiedenN) and the 129 
economic-geographic areas ("economisch-geografische gebieden"). 
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L E V E L  0 

The Netherlands 

I 
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5 Geographic Regions 
(Landsdelen) 
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1 1  Provinces 
(Provincies) 
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980 Communes 
(Gemeenten) 

FIGURE 2 The regional hierarchy of the Netherlands. 

Geographic regions have been mainly used in physical planning to summa- 
rize spatial trends and policy response, and in regional economic planning as a 
framework for discussing spatial inequality and distribution policy. Hence we are 
applying a regional disaggregation of some political (planning) relevance, that is 
convenient for displaying patterns of spatial population change, multiregional 
population analysis, and population distribution policy. However, geographic 
regions can only act as a starting point for the study of migration and settlement 
in the Netherlands. 

It is well known that lowlands, reclaimed from the sea, account for terri- 
torial changes in the Netherlands. These changes are not dealt with explicitly 



in the present study as the Southern Ysselmeerpolders* are included in the East 
region. 

2.2 Components of Spatial Population Change 

In this section we begin by describing changes in population distribution by 
geographic region, and then go on to discuss the underlying demographic com- 
ponents of change. Such components, for the period 1950- 1976, are set out 
in Table 2. The influence of natural increase on total population growth from 
internal sources has declined over the period studied, in all geographic regions. 
As a correlate, the relative contribution of internal net migration has increased. 
This is reflected in the ratio between natural increase and internal population 
growth given in column 4 .  In the West, which tends toward net out-migration, 
this ratio has grown over the period studied. In the regions which tend toward 
net in-migration (the rest of the country), the ratio has diminished. 

Table 2 also provides a context for the year 1974, the base-year of the 
multiregional population analysis. The ratios shown in column 4 for the year 
1974 are close to the average for the period 1970-1976, except for the West 
region. This exception is due to the fact that the West experienced a small popu- 
lation loss from internal sources in 1974, because the natural increase no longer 
compensated for net out-migration. A comparison between the base-year and 
the period 1970-1976 in terms of external net migration is not meaningful 
here, since we have decided to remove uncertain international influences from 
the multiregional population analysis. However, the impact of external migration 
on spatial population change will be described separately. 

In order to analyze the components of spatial population change in greater 
detail, we will examine successively regional fertility levels, regional mortality 
levels, and internal and international migration. 

2.2.1 REGIONAL FERTlLITY LEVELS 

Crude birth rates range from a maximum of 15.1 per thousand in the East to 
a minimum of 12.9 per thousand in the West (Table 3). Fertility in the North 
region is comparable with that in the East. A medium level of fertility is found 
in the South-West and in the South. But even the highest fertility level found no 
longer guarantees replacement. The net reproduction rate is smaller than unity 
in all regions, though the North, the East, and the South-West are nearer to unity 
(replacement level) than are the South and the West (Table 3). 

In order to shed more light on regional differences, we examine the age 
structure of fertility. The Dutch pattern of age-specific regional fertility in 
1974 is shown in Figure 3 and Appendix B. The peak of the fertility curve is 

*The population of this area amounts to a little more than 10,000, and its total land area to 664 km2 
(January 1, 1974). 



TABLE 2 Colnponents of change, 1950-1976: average ,~nnual changes (X 1,000) hy geographic region. 

Total 
internal T o l d  

Natural lnlernal net populatiotl Ratio External net population 

increase migration growth lr3 migration growtha 

Gographic region Period I 2 3 4 5 6 

North 

Eastb 

West 

South-West 

S o u ~ h  

Total 

ilncluding adminhtrative and bwnduy comcllon~. 
lncludhg the Southern Yasclmwrpolders. 

SOURCE: Central Burrnu of Slatl~tlcs 

4 



TABLE 3 Crude birth rate, net reproduction rate, crude death rate, and ex- 
pectation of life at birth, 1974: five geographic regions. 

- 

Net 
Crude reproduction Crude Expectation 

Geographic region birth rate rate death rate of life at birtha 

North 
East 
West 
South-West 
South 

Total 

 he expectation of life is calculated from the mortality schedule of the region only. Migration is not 
taken into account. The net reproduction rate is based on the fertility schedule of the region and on the 
single-region life table. 

attained between ages 25 and 29 in all geographic regions. The highest fertility 
rate between ages 25 and 29 is found in the East (79 per thousand) and the 
lowest in the West (65 per thousand), which correspond, respectively, to the 
maximum and minimum of crude birth rates. 

2.2.2 REGIONAL MORTALITY LEVELS 

Crude death rates range from a minimum of 68 per thousand in the South to a 
maximum of 93 per thousand in the South-West (see also Table 3). Rates in the 
North and West regions are close to 9 per thousand, whereas the East shows a 
medium level of mortality. Overall mortality is expressed by e(O), the expectation 
of life at birth. There is little regional variation, with e(0) lying in the range 74.0 
years (South) to 75.7 years (South-West), as shown in Table 3. 

As far as the age structure of mortality is concerned, observed regional 
schedules are presented in Figure 4 and Appendix B. The age pattern of mortality 
can be considered as normal. Starting from around 2.5 per thousand for ages 
0-4, a minimum is reached for ages 10 through 14, varying from 0.23 (West) 
to 0.41 (South-West) per thousand. The same level of mortality as occurs during 
infancy is reached again somewhere between the ages of 40 and 49. Maximum 
mortality, at ages 85 and older, ranges from 182 per thousand in the South-West 
to 199 per thousand in the East. 

2.2.3 INTERNAL MIGRATION 

Since migration is defied as a crossing of a regional boundary, one might expect 
the level of migration rates to  be influenced by the level of regional disaggrega- 
tion. In order to investigate the effect of spatial aggregation on agespecific 
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FIGURE 3 Observed fertility schedules in the Netherlands, 1974: five geographic regions. 

migration rates, overall rates have been calculated, not only for the five-region 
case adopted for this study, but also for a higher level (the two-region case of 
the West and the rest of the Netherlands) and for two lower levels of aggregation 
(namely, the 1 1 provinces and the 834 communes). Comparing the various curves 
in Figure 5, we note that the higher the level of spatial aggregation, the lower 
the level of migration rates. The highest level pertains to inter-commune rates, 
and the lowest to  migration to and from the capital region of the West. We also 
note that the shape or profile of the migration curves is independent of the 
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FIGURE 5 Age-specific migration rates in the Netherlands, 1974: four different levels of 
aggregation. 

regional disaggregation. All the curves show a high peak between ages 20 and 
25, and a low point between ages 10 and 15. In addition, all the curves show 
a similar turning point in migration rates, somewhere between the ages of 
55 and 60. 

For further discussion of the age structure of internal migration we con- 
centrate on the level of the geographic regions. Figure 6 and Appendix B present 
the age pattern of migration in terms of 5-year age intervals referring to total out- 
migration rates. It seems important to highlight both the general age profile and 
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FIGURE 6 Observed out-migration schedules in the Netherlands, 1974: five geographic 
regions. 

its regional variations (minimum and maximum migration rates). Four stages in 
the life-cycle can be distinguished: children, young teenagers, young adults, and 
the elderly (in retirement). Out-migration rates among children (0 to 4 years of 
age) are rather high, varying from 9.7 per thousand in the South to 21.1 per 
thousand in the South-West. Young teenagers, from 10 through 14 years of age, 



show the lowest migration rates (5.1 per thousand in the South, and 13.2 in 
the South-West). Young adults (20-24 years) present the highest peak, with a 
minimum of 29.3 migrants per thousand in the West and a maximum of 64.6 
per thousand in the South-West. As far as the elderly are concerned, most regions 
show a common turning point in migration rates. After gradually declining from 
the young-adult peak, out-migration slowly increases from the age of 55 onward 
in the North and in the South (and from the age of 60 in the East region). In 
the West region, on the other hand, we notice a slight increase between 50 and 
74 years of age, whereas the South-West shows a slight increase between the ages 
of 60 and 79. 

What is the main reason for these regional differences? Let us concentrate 
on the main outflow (migration from the West to the rest of the Netherlands) 
and the main inflow (migration from the rest of the Netherlands to the West) 
as shown in Figure 7. The West, being the most developed region economically, 
exerts a strong attraction for age groups that are just entering the labor force 
(see the high peak in Figure 7). Out-migrants from the West region, mainly 
young families with children, react favorably to the housing opportunities and 
natural environment amenities outside the capital region. Those moving to places 
within commuting range are able to profit not only from the residential utility 
of areas outside the region, but also from the job-site utilities inside the capital 
region. The retirement peak shown in Figure 7 for migrants around the age of 
65 reflects the fact that the rest of the Netherlands offers more attractions for 
retired people than does the West. 

2.2.4 INTERNATIONAL MIGRATION 

The Netherlands experienced a net emigration during the period 1950-1959, 
but has become a country of net immigration in recent years, mainly due to 
immigration from the Mediterranean countries and from Surinam prior to its 
independence (see Table 2). The average annual increase of 33.3 thousand wit- 
nessed over the period 1970- 1976 is unlikely to continue in the future. However, 
the past influence of international migration on spatial population change is 
worth noting. In recent years, the bulk of foreign net immigration has concen- 
trated in the western part of the Netherlands. From 1960 onward, external net 
migration into the West has nearly compensated for the losses incurred from 
internal migration (Table 2). The regional distribution of foreign workers and 
their families in the Netherlands corresponds to  the general pattern observed in 
other member countries of the European Economic Community in the nineteen- 
sixties (Drewe 1978a). 

3 MULTIREGIONAL POPULATION ANALYSIS 

This section focuses on the joint impact of components of spatial population 
change in an interconnected system of regions (Rogers 1975). We begin with an 
extensive discussion of the data input. Next, a multiregional life table is applied 
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FIGURE 7 Observed out-migration schedules in the Netherlands, 1974: the West and the 
Rest. 



to describe several basic demographic features of a multiregional population, 
followed by a fertility and mobility analysis. We also deal with the medium- 
and long-term implications of current (base-period) demographic behavior and 
include an alternative fertility scenario. Finally, an attempt is made t o  assess 
the impact of different regional delineations on the projection of a multiregional 
population through so-called shrinking exercises. 

3.1 Data 

Input data for the multiregional population analysis are derived from the popu- 
lation register. Vital statistics and migration data, available at the municipality 
level and aggregated to  provinces by the Central Bureau of Statistics ("Centraal 
Bureau voor de Statistiek") have been further aggregated to the level of the 
geographic regions. As regards migration data, movers (migrating families or 
single persons) receive a special card ("verhuiskaart") from the municipality of 
origin, which they are requested to  fill in and to hand over to the municipality of 
destination. After registration, the card is returned to  the municipality of origin, 
and from there it is passed on to  the Central Bureau of Statistics. These cards 
contain background information on age and nationality among other details. 
However, this information is not published regularly for migration flows. Because 
data on age-specific interprovincial flows were not published for 1974 they have 
been estimated and then aggregated to  age-specific flows between geographic 
regions. From the available data, consisting of the flow matrix of the total pop- 
ulation and the age composition of the arrivals and departures of each province, 
a so-called three-face problem had to  be solved, using the approach developed by 
Willekens (1977a) (see also Willekens et al. 1979). The results of the estimation 
procedure are discussed in Drewe and Willekens (1 980). 

Note that an unknown fraction of the internal migrants are former immi- 
grants. Once they have entered the Netherlands, they are no longer reported as 
foreigners. 

The regional delineation of geographic regions used for the analysis has 
already been discussed in Section 2.1. The input data for the multiregional 
analysis are shown in Appendix A. The data for the 11 provinces, from which 
the geographic regions are aggregated, are given in Appendix F. 

3.2 The Multiregional Life Table 

In constructing a multiregional life table, our analysis shifts from components 
(as described in Section 2.2) to the multiregional population system. There 
are various ways of analyzing the interaction of components, e.g., in terms of 
probabilities. Five-year transition probabilities have been computed from the 
mortality and out-migration rates (Willekens and Rogers 1978). The probabilities, 
which are shown in Appendix C, form the basis from which all other life-table 
statistics are derived. For instance, the probabilities that individuals born in 



TABLE 4 Probabilities of surviving to exact age 20. 

Region of birth 

Region of residence North East West South-West South 

North 
East 
West 
South-West 
South 

Total 

TABLE 5 Number of years lived in each region between ages 20 and 25 by a 
unit birth cohort. 

Region of birth 

Region of residence North 

North 3.41737 
East 0.57804 
West 0.68443 
South-West 0.02280 
South 0.1 8237 

Total 4.88501 

East 

0.34403 
3.20487 
0.87991 
0.03506 
0.42501 

West South-West 

0.25019 0.1 3733 
0.52613 0.34426 
3.64175 1 . 1  1316 
0.06809 2.70808 
0.41660 0.58895 

South 

0.0941 1 
0.37 166 
0.63 145 
0.06243 
3.73287 

region i will be in region j at age 20 can easily be obtained and these are given 
in Table 4. The total probabilities of surviving to age 20 reveal only minor 
regional variations which, given our analysis of regional mortality levels, is not 
surprising. But there are considerable regional differences in age-specific migra- 
tion. The probability that an individual born in the South-West will still be in 
the same region at age 20 is low (0.63) compared to the corresponding values 
for the other regions, especially the South (0.8 1). Of course, the probability of 
staying in the region of birth is generally higher than that of moving to any 
other region. The second most-probable region of residence at age 20, for movers 
from the rest of the Netherlands, is the West (with a probability of 0.09 or 
more). Movers from the West are most likely to settle in the adjacenr East and 
South regions. Thus the dominant pattern of inflow and outflow (cf. Section 2.2) 
is also evident in these transition probabilities. The same probabilities can be 
expressed in terms of durations of residence [i,ei(20)]. Table 5 shows that a 
person born in the West and now at age 20 may be expected, on average, to  live 



TABLE 6 Expectations of life at birth. 

Region of birth 

Region of residence North East 

North 44.7632 6.5201 
East 1 1.0053 42.0864 
West 13.0197 15.6797 
South-West 0.6533 0.8920 
South 5.1564 9.3317 

Total 74.5978 74.5099 

West South-West South 

4.90 years between the ages of 20 and 25; with 3.64 years to be spent in the 
region of birth, and the remainder subdivided between the regions as follows: 
0.53 years in the East, 0.42 years in the South, 0.25 years in the North, and 0.07 
years in the South-West. 

Life-table statistics also tell us something about expectations of life at birth, 
i.e. about the average lifetime an i-born person may expect to live in region j 
[iei(0)]. In Table 6 the kind of information given in Table 5 is extended to the 
life span of a birth cohort. On the average, the Dutch have an expectation of 
life of between 74 and 75 years. Note the differences between the column sums 
in Table 6 and the expectations of life given in Table 3. The total expectations 
of life in Table 6 are derived from a multiregional life table, and include therefore 
the impact on e(0) of residence in regions with different mortality patterns. 

There are considerable regional differences with regard to the fraction of 
lifetime an individual may expect to live in the region of birth. A person born 
in the West, for example, may expect to live about 65% of his life in the West 
region. Next in line comes the East region in which a person born in the West 
may expect to live about 14% of his lifetime, followed by the South with 12%. 
Only a person born in the South may expect to live longer in the region of birth 
(about 69%) than one born in the West. The fraction of lifetime spent in the 
home region amounts to 60% in the North and 56% in the East. Only those born 
in the South-West spend less than half of their lives (46%) in their home region. 
For those born in the rest of the Netherlands, the West region is, once again, 
the single most important destination, this time in terms of average lifetime. 
Appendix D contains the complete list of expectations of life by region of birth 
and region of residence. 

Survivorship proportions by region of residence are another way of pre- 
senting the combined influence of migration and mortality behavior. Table 7 
shows the proportion of people aged 20-24 in region i who survive to age 
25-29 in region j ,  5 years later [sii(20)1. Both the overall and the regional pat- 
terns, described earlier, repeat themselves in these survivorship and out-migration 
proportions. 



TABLE 7 Survivorship proportions of persons aged 20-24 years. 

Region of origin ( i )  

Region of destination ( j )  North East West South-West South 

North 0.83048 0.03757 0.02242 0.01102 0.00797 
East 0.06803 0.7931 0 0.05436 0.031 97 0.041 34 
West 0.07844 0.11061 0.87309 0.12836 0.07210 
South-West 0.00235 0.00406 0.00745 0.76341 0.00783 
South 0.01 722 0.05 109 0.03964 0.061 27 0.86732 

Total 0.99652 0.99644 0.99697 0.99604 0.99655 

TABLE 8 Net reproduction rate matrix. 

Region of birth 

Region of residence North East West South-West South 

North 
East 
West 
South-West 
South 

Total 

3.3 Fertility and Mobility Analysis 

Multiregional population analysis not only provides us with the multiregional 
life table, but also gives us a basis for calculating measures that summarize the 
effects of components of demographic change. 

3.3.1 FERTILITY ANALYSIS  

Regional fertility, regional mortality, and internal migration may be summarized 
by a net reproduction rate matrix (NRR) such as the one shown in Table 8. 
This rate has already been used earlier to describe regional fertility levels (see 
Table 3). As previously mentioned, in the Netherlands the total number of off- 
spring born per person no longer guarantees replacement. This holds for all the 
geographic regions. The West and the South emerge as low-fertility regions com- 
pared to the rest of the Netherlands. We note that the introduction of regional 
fertility contributes more to regional variation in net reproduction rates than 



TABLE 9 Net migraproduction rate matrix. 

Region of residence 

North 
East 
West 
South-West 
South 

Total 

Region of birth 

North East West South-West South 

0.629964 0.073415 0.056888 0.033971 0.025002 
0.158475 0.738566 0.146736 0.100620 0.105144 
0.155364 0.189685 0.666193 0.223002 0.141 165 
0.009492 0.013437 0.023192 0.765149 0.021004 
0.038398 0.075317 0.074536 0.096686 0.522139 

does regional mortality. There is also a clear-cut difference between the South- 
West and the rest of the Netherlands with regard to the percentage of offspring 
per person staying in the region of birth: 49% of the total number of offspring 
in the South-West region as against 60% or more in the rest of the country. 

3.3.2 MOBILITY ANALYSIS  

Internal migration and regional mortality are summarized by the net migra- 
production rate matrix (NMR). The column totals of Table 9 represent the 
expected number of migrations (crossings of boundaries of geographic regions) 
an individual makes during a lifetime. Individuals born in the South-West and 
in the East may expect to make more than one migration, as against the less than 
one migration expected in the rest of theNetherlands To a large extent (between 
63 and 69% with minor variations) these moves are expected to take place 
out of the geographic regions of birth. Moves out of other regions follow very 
much the same regional pattern as established earlier. Note that the calculation 
of NMRs is only one possible way of measuring mobility (or, more accurately, 
mobility expectancies) at the aggregate level. 

3.4 Implications o f  Current Demographic Patterns o f  Change 

The population of the five geographic regions has been projected ahead, assuming 
that the age curves of fertility, mortality, and internal migration observed in 
1974 remain unchanged. Projection has proceeded in five-year time intervals 
equal to the age interval. In order to assess both medium- (1 999) and long-term 
(stability) impacts, we focus on the composition of the population by region 
and by age. 



3.4.1 COMPOSITION BY REGION 

Leaving out external migration, the share of the West drops from 45.6% in 1974 
to 39.9% in 1999 and to 33.4% in the long term (see Table lo). The rest of the 
Netherlands gains in this "zero-sum game" of regional shares. There are only 
minor population gains for the South-West, both in 1999 and at stability. Until 
1999, the East and South regions will be the two major winners. If present trends 
continue beyond the year 1999, in the long term the East will preserve its leading 
position. The North, in the long term, will actually finish in second place, with 
the South region being relegated to the third rank (in terms of growth rates). 
The 4.3% increase of the North's share is the most surprising long-term implica- 
tion of the 1974 age-specific rates, compared to the pattern of spatial population 
growth which has been observed over the last 27 years (see Tables 1 and 2), but 
we should remember that a stable population is just a hypothetical concept. 

3.4.2 COMPOSITION BY AGE 

The aging process can be described by comparing regional age compositions, as 
observed in 1974, with those projected for 1999 and with stable age composi- 
tions. Figure 8, parts a through e, seems at first sight to display a uniform pattern 
of aging (see also Appendix E). The shifts occurring between 1974 and 1999, 
and between 1974 and "stability," show the existence of a built-in momentum 
for further growth at the geographic-regions level (and, of course, nationwide). 
However, a more detailed, quantitative analysis seems in order to investigate 
possible regional differences in aging. For the purpose of this analysis the 18 age 
groups have been consolidated into three cohorts referred to as "pre-fertility 
age" (younger than 15 years), "fertility age" (1 5 through 49 years), and "post- 
fertility age" (50 years and older). In order to detect regional deviations, shifts 
on the regional level are compared to shifts on the national level (Table 11). 
Given a constant-growth regime, the share of the pre-fertility cohort tends to 
decline between 1974 and 1999 in the country as a whole, whereas the shares 
of people at and beyond fertility age will both rise, though the share of the 
fertility cohort shows only a slight increase. In the long run, the shares will 
change more drastically, with the share of the "fertile" cohort falling instead of 
rising (comparing the stable age composition with that of the base year). Medium- 
and long-term changes in the age composition of the East region are rather close 
to the national average. Major deviations from the national average show up for 
the South and the South-West for all cohorts between 1974 and 1999 (and for 
the North, except for the pre-fertility age cohort). The exceptional position of 
the South region also holds for the long term (from the present to stability). 
Thus, the lesson to be drawn from Table 11 is that the regional impact of the 
general process of aging is far from uniform. 



TABLE 10 Medium- and long-term changes in population composition by region. 

Share of population (%) Change (%) 

Constant-fertility Low-fertility 
scenario scenario Constant-fertility scenario Low-fertility scenario 

Base year 
Geographic region 1974 1999 stability 1999 stability 1974-1 999 1974-stability 1974-1999 1974-stability 

North 10.9 12.1 15.2 11.8 12.2 1.2 4.3 0.9 1.3 
East 19.2 21.4 24.0 21.0 21.9 2.2 4.8 1.8 2.7 
West 45.6 39.9 33.4 40.0 35.7 -5.7 -12.2 -5.2 3 . 9  
South-West 2.4 2.6 2.8 2.6 2.7 0.2 0.4 0.2 0.3 
South 21.9 24.0 24.6 24.2 27.5 2.1 2.7 2.3 5.6 

Total 100.0 100.0 100.0 100.0 100.0 0 0 0 0 
(in millions) (13.5) (15.1) (19.3) (14.6) (19.7) 



(a )  North 

Age (years) 

FIGURE 8 Medium- and long-term changes in population composition by age: five geo- 
graphic regions. 
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TABLE 11 Medium- and long-term patterns of aging: three cohorts, five geo- 
graphic regions (constant-fertility scenario). 
-- 

Geographic region 

North East West South-West South Total 

"Pre-fertility age" 
(younger than 15 years) 

% shift 1974-1 9 9 9  -5.6 -6.2 -6.1 -4.9 -8.1 -6.3 
(89) (98) (97) (78) (129) (100) 

%shift 1974-stability -9.1 -9.6 -8.7 -8.3 -1 1.6 -9.3 
(98) (103) (94) (89) (125) (100) 

"Fertility age" 
(1 5 through 49 years) 

%shift 1974-1999" 2.7 1.2 1.7 2.5 -0.3 1.2 
(225) (100) (142) (208) (-25) (100) 

%shift1974-stabilitya -4.2 -5.5 -3.6 -4.4 -7.9 -5.3 
(79) (104) (68) (83) (149) (100) 

"Post-fertility age" 
(50 years and older) 

% shift 1974-1999 2.9 5 .O 4.4 2.4 8.4 5.1 

(57) (98) (86) (47) (165) (100) 
%shift 1974-stability 13.2 15.1 12.3 12.8 19.5 14.6 

(90) (103) (84) (88) (134) (100) 

'values within parentheses are comparisons with the national average. 

To assume that the age curves of fertility observed in 1974 will remain un- 
changed is hardly realistic. A medium-term projection based on this assumption 
results in a total population close t o  the maximum alternative of the most recent 
national projection (1 5.2 million in the year 2000, assuming a recovery of fer- 
tility t o  a level of approximately 1.9 children per family). The "minimum" 
alternative, based on approximately 1.5 children per family, amounts to  14.3 
million in the year 2000. 

What happens to  the composition by region and by age if fertility drops 
t o  the minimum level? To answer this question, we have simulated the medium- 
and long-term effects of a low-fertility scenario. Alternative age-specific regional 
fertility rates, based on the minimum alternative of the national projection, have 
been adapted from the most recent provincial projection of natural population 
growth (Rijksplanologische Dienst 1977). Thus, lower fertility rates are obtained 
for 1979-1 984, 1984-1989, 1989- 1994, and 1994-1 999, replacing the age- 
specific regional fertility rates observed in 1974 in the previous projection. 

The changes in regional shares, especially in the long term, are less drastic, 
except for the South region (see Table 10). This seems t o  be due t o  the built-in 



TABLE 12 Medium- and long-term patterns of aging: the case of the South 
region (constant- versus low-fertility scenario). 

Constant-fertility scenario Low-fertility scenario 

South Netherlands South Netherlands 

"Pre-fertility age" 
(younger than 15 years) 

% shift 1974-1 999" 

% shift 1974-stabilitf 

"Fertility age" 
(1 5 through 49 years) 

% shift 1974-1999" 

"Post-fertility age" 
(50 years and older) 

% shift 1974- 1999' 

% shift 1974-stabilitf 

'values within parentheses are comparisons with the national average. 

assumption of the official provincial projection that provincial, and hence 
regional, differences in birth rates will tend to level out in the period 1979- 
1999 (cf. Drewe 1977a). Indeed, replacing the constant-fertility scenario 
by a low-fertility scenario leads not only to lower net reproduction rates, but 
also to rates that tend to become more uniform across all regions. As a conse- 
quence, both the North and the East gain less population, and the West loses 
less, whereas the South gains more in terms of regional shares. 

This brings us to the composition of the population by age for which the 
exceptional position of the South region, with respect to the constant-fertility 
scenario, has already been noted. Since it would be too space-consuming to 
repeat the earlier analysis (shown in Table 1 1) for the low-fertility scenario, we 
prefer to concentrate on the "deviant" case of the South. Table 12 reveals that 
aging increases overall with a low-fertility scenario. But the gap between the 
South and the Netherlands as a whole starts to narrow, once the constant-fertility 
scenario is replaced by a low-fertility scenario. Due to the fact that the South 
region tends to become less of a deviant case under the new fertility regime, it 
gains more in the "zero-sum game" of regional shares. 



TABLE 13 Shrinking exercises: the population of the West region in 1999, 
three levels of spatial aggregation. 

Population of the West region in 1999 

Two regionsa Five regions Twelve regionsb 

Total 6,007,164 6,011,208 6,009,313 

Total percentage of 
the Dutch population 39.8325 39.85 73 39.8185 

-- 

'~ata from Drewe and Rosenboom (1978). 
bunpublished data. 

3.5 Shrinking Exercises 

Our multiregional population analysis refers to geographic regions. This is just 
one way of aggregating spatial units. Since the same analysis has been carried 
out on a lower (provinces) and on a higher (the West and the Rest) level of aggre- 
gation, we are able to investigate the effect of alternative methods of shrinking 
by spatial aggregation (Rogers 1976). For a detailed description of the two-region 
case see Drewe and Rosenboom (1 978). 

Focusing on the West region of the Netherlands, population projections 
for the year 1999 (constant projections) are obtained based on systems of two, 
five, and twelve regions. The impact of aggregation is almost neagible, as shown 
in Table 13. Instead of starting from five geographic regions, we could choose 
either a more aggregated or a more disaggregated approach. If we opt for the 



shortcut (the West and the rest of the country), then the difference in total 
population projected amounts to  a little more than 4,000 persons, with a dif- 
ference in total shares of about 0.02%. If, on the other hand, we switch from five 
t o  twelve regions, the differences amount to less than 2,000 (total population) 
and about 0.04% (total shares). In the latter case, the projection for the West 
region equals the sum of the provincial projections for Utrecht, and Noord- and 
Zuid-Holland (cf. Figure 1). Of course, the final evaluation of the alternatives 
depends on the particular purpose for which the projections are made, with due 
regard being given to the particular requirements of information or output 
quality. 

Shrinking exercises may be extended to include population characteristics 
(age-specific versus total fertility, mortality, and migration) as well as time units 
(five-year rather than one-year intervals). Further information on shrinking 
exercises performed for the Netherlands are given in Drewe (1 978b). 

4 POPULATION DISTRIBUTION POLICY 

The fact that quantitative targets are set for population distribution in the 
Netherlands calls for a quantitative approach to policy analysis. In this section, 
we will describe first the changes in targets over the last 11 years. Next, we 
will deal with the use of multiregional population analysis in relation to dis- 
tribution policy, focusing on a simulation of the effects of alternative policy 
decisions related to  internal migration. This leads to  a discussion of policy 
effectiveness, which is one of the main issues in population distribution policy 
in the Netherlands. 

4.1 Changes in Professed Policy Intentions 

The tradition of setting quantitative targets for population distribution started 
with the Second Report on Physical Planning in the Netherlands (Tweede nota 
over de ruimtelijke ordening in Nederland 1966). It continued with Parts One 
and Two of the m r d  Report on Physical Planning (Orienteringsnota ruimtelijke 
ordening 1974, Verstedelijkingsnota, deel2a, 1976; deel 2d, 1977). 

The 1977 targets of Dutch population distribution policy were radically 
different from those announced in 1966, though the changes were introduced 
gradually through three successive parts of the Third Report on Physical Plan- 
ning. The quantitative side of these changes is summarized in Table 14, and the 
factual background has been described in Section 2.1. Background information 
on the dynamic interrelations between population redistribution policies and 
demographic developments is provided by Ter Heide and Eichperger (1 978). 

Over the last 11 years, the emphasis of population (re)distribution has 
shifted from massive intervention in favor of the North at the expense of the 
West, to positive intervention favoring the western provinces of Noord- and Zuid- 
Holland at the expense of the southern province of Noord-Brabant and the 



TABLE 14 Regional population distribution in the Netherlands: facts, trends, and targets 1965-2000. 

Actual distribution (7%) 

1965 1973 
Geographic region 1 2 

North 10.7 10.9 
~ a s t  18.2 19.1 
West 47.1 45.9 

South 21.5 21.7 
South-West 2.5 2.4 

Trend and target distribution (%) 
-- 

Second Report Third Report, Part One Third Report, Part Twoa 

2000 2000 2000 2000 2000 1990 1990 
3 
- 

4 5 6 7 8 9 

11.3 15.0 11.0 13.4 10.9 11.0 11.0 
20.0 23.7 20.8 20.0 21.2 20.8 20.2 
42.5 42.1 40.9 40.3 41.8 43.0 
+ = 66.2 57.5 

23.7 23.5 23.1 24.9 23.8 23.2 
2.5 3.8 2.6 2.6 2.7 2.6 2.6 

Total 100.0 100.0 100.0 100.0 (1 00.0) (1  00.0) 100.0 100.0 100.0 
(in millions) (1 2.1) (13.4) (20.0) (20.0) (1 6.2) (1 6.2) (1 5.6') ( 1  5 .OC) (15.0') 

' ~ o s t  recent trend and target distribution; cf. Verstedelijkingsnota, deel 2a (1976) for preliminary trend and targets. 
blncluding the Southern Ysselmeerpolders. 
'including external migration. 

SOURCES: 
Columns 1, 3, 4: Tweede nota (1966), p. 42. 
Columns 2, 5, 6 :  Orienteringsnota (1974), p. 44. 
Columns 7, 8, 9: Verstedelijkingsnota, deel 2d (1977), pp. 14, 56. 



eastern province of Gelderland. The most recent policy statements no longer con- 
sider the northern part of the Netherlands as a target area of distribution policy. 

Back in 1966, the attention of policy makers was focused on the North. 
Being womed about the internal population losses suffered by the North in 
previous years and fearing a continuation of this trend, they opted for a sub- 
stantial increase in the population share of the North until the year 2000 (see 
Table 14, columns 1 , 3 ,  and 4). The western part of the country, a former winner 
in terms of internal migration, has turned into a loser from 1961 onward and it 
is projected that it will continue to be one. Back in 1966, this was considered a 
desirable course of development. Describing population distribution policy in 
terms of demographic indicators, however, does not imply a policy intended 
to  solve "demographic problems," but rather one designed to serve two non- 
demographic purposes simultaneously: to relieve the western center from 
population pressure and to raise levels of welfare at the northern periphery. 
The North is a prototype rural, industrially less-developed region, similar to  
those found in all highly industrialized societies of the West-European type. 
As in all societies of this type, socioeconomic inequality on the geographic 
scale of regions has existed for a long time, manifesting itself, in the case of the 
Netherlands, as a "spatial inequality" between the lessdeveloped North and the 
moredeveloped West region. Being concerned about "regional equity," the 
Dutch government decided to intervene. Opting for a substantial increase in the 
population share of the North seems to be based on the assumption of a simple, 
positive relation between population volume and regional welfare. 

Once policy makers became aware of the fact that a share for the North of 
15% in the year 2000 was much too ambitious a target, and once they admitted 
that the amount of effort necessary to redistribute population in favor of the 
North had been underrated (Third Report, Part One), the grounds were prepared 
for a reorientation of policy. But the objective of redistributing population 
toward the North had not yet been abandoned. A reduced share of 13.4% was 
proposed in Part One of the Third Report (Table 14, column 6) ,  but finally, 
even the reduced target was no longer supported. The trend share was eventually 
accepted in Part Two of the Third Report, at least as far as 1990 (Table 14, 
columns 8 and 9). This was due to  

- reservations with respect to the preliminary choice (a share for the 
North of 13.4%) 

- doubts concerning the plausibility of the underlying assumption of 
a simple, positive relation between population volume and regional 
welfare 

- reactions from the North region which were either indifferent to the 
preliminary choice or were divided 

Furthermore, policy makers in 1976 were generally more concerned about 
the western part of the Netherlands than they were 10 years earlier. This new 



concern was primarily reflected in policy options for urban planning (Drewe 
1978a), but also affected population distribution policy. During the period 
1965 - 1973, the population share of the West decreased by 1.2%. Internal- 
migration losses played an important part in this, particularly net out-migration 
from the western provinces of Noord- and Zuid-Holland into the provinces of 
Noord-Brabant (South) and Gelderland (East). The drawbacks of a continuation 
of this trend (a further reduction of the population share of the West, as shown 
in Table 14, columns 7 and 8) would be threefold 

- the housing situation in Noord- and Zuid-Holland would further dete- 
riorate, especially in the cities 

- the natural environment in Noord-Brabant and Gelderland would be 
seriously damaged 

- interprovincial commuting would continue to increase, thus causing 
pressure for a costly expansion of the transportation infrastructure 

In order to  avoid these drawbacks, the government decided to  discourage 
migration from the two western provinces to Noord-Brabant and Gelderland in 
the years 1980-1990. The proposed change of the regional population trend 
amounts to +70,000 people in Noord-Holland and + 106,000 in Zuid-Holland, 
as against -9 1,000 in Noord-Brabant and -85,000 in Gelderland. This policy 
intention has been taken into account in the shares shown in Table 14, column 9. 

4.2 Distribution Policy and Multiregional Population Analysis 

Multiregional population analysis can be applied to simulate the effects of policy 
intervention. The stated policy intentions of reducing migration from the West 
(Noord- and Zuid-Holland) to the South (Noord-Brabant) by 9 1,000 and to the 
East (Gelderland) by 85,000 in the years 1980-1990 provide the input for our 
simulation. They are translated into gross migraproduction rates (GMRs) that 
decrease over the period 1979- 1989 as a linear function of time (approximating 
the period 1980-1 990). Like the official intervention rates, the GMRs refer to 
total migration flows with the age-specific migration schedule being preserved. 

The differences between the constant projection (as described in Section 
3.4) and the simulated projection are worth noting. Net out-migration from the 
West to the South and to the East changes into net in-migration, due to policy 
interventions (see Table 15a). The North and the South-West gain a little more 
from the West and start to lose a little to  the South and to  the East. As a conse- 
quence, the share of the West region grows by 1.9%, whereas the share of the 
South is reduced by 1 .O% and that of the East by 0.9%. This leaves the popula- 
tion shares of the North and of the South-West unchanged (see Table 15b). 

Multiregional population analysis could also be applied at an earlier stage. 
It could serve as a basis for calculating the intervention rates necessary to achieve 
a desired population distribution by region, as against the composition by region 



TABLE 1 5 Simulated effects of population redistribution. 

Constant projection Simulated projection 

(a) The impact on net migration 
(Net migration 1989, absolute numbers) 

West/South + East -15,867 
WestINorth + South-West -6,328 
South + EastINorth + South-West -439 

(b )  The impact on population composition by region 
(Population share 1989, %) 

North 11.7 
East 20.7 
West 41.8 
South-West 2.5 
South 23.3 

Total 100.0 

which would result from a constant projection. This requires the calculation 
procedure pertaining to the components-fchange model (cf. Drewe 1977b, 
for an application to the Netherlands) to be adapted to multiregional population 
analysis. Note that the calculation of intervention rates provides a starting point 
for testing the feasibility of policy interventions. An example of this, related to 
the 1966 target for the northern Netherlands, has been given by Drewe (1971). 

The Dutch tradition of setting quantitative targets for population distri- 
bution policy is closely linked to the use of certain population models in the 
process of policy preparation, as described by Drewe (1977a). Distribution policy 
in the Netherlands is based on a combination of four approaches or models 

- a population projection on the national level (basically a cohort-survival 
model for the country as a whole) 

- estimates of foreign migration (nationwide) 
- a provincial projection of natural population growth (to regionalize 

the national projection) 
- a forecast of provincial net migration (linked to  a regional labor-market 

model) 

The relation between this hybrid approach and the systems approach of multi- 
regional population analysis is worth investigating, because the latter may 
contribute to further improving the preparation and monitoring of Dutch pop- 
ulation distribution policy. 



4.3 Policy Effectiveness 

We have learned from our simulation that the professed policy intentions of the 
Dutch government imply a radical change in migration between the West and 
the adjacent regions of the South and East: net out-migration from the West 
to  the South and to the East must be changed into net in-migration within 10 
years (as shown in Table 1 Sa). This raises the issues of feasibility and policy 
effectiveness. 

The ambitious targets of population distribution policy in the past, referring 
to  the North and West regions, mainly concerned migration beyond commuting 
range, i.e., migration involving a "generalized cost" that inhibits daily commuting 
or, in other words, migrational movements (of members of the labor force) nec- 
essarily accompanied by job-site relocation. Population distribution policy with 
regard t o  this type of migration is associated with traditional regional policy 
and instruments such as investment subsidies, improvement of infrastructure, 
migration subsidies, relief work, and, more recently, with selective investment 
policy and decentralization of public services. 

The recent policy intention to reduce migration from the West to  the South 
and to the East concerns a different type of migration, i.e., migration within 
commuting range. Potentially, a large number of policy instruments are relevant 
to  this new type o f  policy response. Population distribution policy, as a part of 
physical planning, involves eleven departments at the national level. As regards 
the instruments of policy, "generally effective instruments" and "special regional 
instruments" may be distinguished. Six special regional instruments were dis- 
cussed in the Third Report, Part Two (each of them representing a package of 
policy instruments). They focus on 

1. cities (urban renewal, existing urban areas in general) 
2. growth centers and growth towns (including annexations, administra- 

tive (re)organization, employment, amenities, and so forth) 
3. limits t o  suburban growth or sprawl (at the local, regional, and national 

levels) 
4. regionalized employment policy (with regard t o  the five geographic 

regions used throughout thls case study) 
5. regionalized sociocultural policy (concentrating on growth centers, 

growth towns, and on older residential areas in cities) 
6. greenbelts and other open spaces 

Besides these special regional instruments, twelve generally effective instruments 
are listed, relating to: the de jure territorial organization, horizontal and vertical 
coordination, sector plans that are physically relevant, various types of physical 
plans, budget planning, housing policy, employment policy, transportation 
policy, social infrastructure planning, recreational policy, environmental hygiene 
regulations, and land policy. 



Instead of just listing a large number of potentially relevant policy instru- 
ments after a particular course of action (intervention) has been chosen, some 
feasibility testing or assessment of policy effectiveness prior to the choice of 
action is called for. But even with respect to traditional regional-policy instru- 
ments, the record of the assessment of policy effectiveness is still poor (cf. Drewe 
1979). Further research, along the lines indicated by the Nederlands Economisch 
Instituut (1 977) and by Willekens (1 978) and focusing on policy instruments and 
their effectiveness, is needed in order to improve Dutch population distribution 
policy. The Tinbergen policy framework may serve as a guideline for this kind 
of  research (Fox et al. 1972; see also Bourne 1974, for the conceptual issues 
involved). 

5 CONCLUSION 

In concluding this case study, we would like to stress the relation between pop- 
ulation distribution policy and multiregional population analysis. How does this 
analysis cope with the information needs of population distribution policy in 
the Netherlands? The use of multiregional population analysis as a projection 
(forecasting) tool is of primary importance here. It is the modeling of the joint 
impact of age-specific components of population change in an interconnected 
system of regions which makes this analysis attractive, compared to the existing 
population models that are used in policy preparation. From a policy viewpoint, 
long-term impacts based on the theoretical concept of stability are less important 
than medium-term impacts of demographic behavior. Also, the changes in 
demographic behavior are more relevant than the impacts of constant patterns. 
This is where simulation can be most useful, to gain insight into the effects of 
policy intervention and of changing demographic patterns, e.g., the effects of a 
low-fertility scenario. With a pragmatic outlook prevailing, the question of how 
to derive the matrix-growth operator from observed data in a straightforward 
fashion (Rogers 1975, Willekens 1977b, Willekens and Rogers 1978) deserves 
special attention. The same holds for the flexibility of multiregional population 
projections with regard to  shrinking experiments (Rogers 1976). Shrinking 
spatial units provides a whole array of alternative models to  choose from, taking 
into account trade-offs between information quality and various constraints. 

Of course, further research is needed. Our discussion of policy effectiveness 
points to  the need for "demometrics," i.e., the need to establish, empirically, 
quantitative relationships between demographic and socioeconomic variables, 
with special emphasis on policy instruments and their evaluation. 

A general conclusion to  be drawn from our case study is that the relation 
between the hybrid approach, which is actually used in policy preparation in 
the Netherlands, and the systems approach to  multiregional population analysis 
is worth investigating. The latter may contribute to  further improving the prepa- 
ration and monitoring of Dutch population distribution policy. Of course, the 
proof of the pudding is in the eating. . . 



Emphasizing the relation between multiregional population analysis and 
population distribution policy implies a choice. It implies that the contribution 
of multiregional population analysis to the understanding of spatial population 
dynamics is primarily judged from a viewpoint of application. However, this 
neither precludes nor substitutes for a demographer's or a regional scientist's 
evaluation of the theoretical contribution of the new methodology, compared 
with conventional analytical tools. 
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t o t a l  849266. 11575. 6674. 776. 943. 867. 1890. 8131. 22906. 7099. 7122. 589 .  343'1. 876. 302. 



reglon n.11011 
----------------- 

age populat lon b l r t h s  

t o t a l  2282686. 28327. 

r e g l o n  z . h o l 1  

age p o p u l a t l o n  b l r t h s  

0 235610. 0 .  

t o t a l  3018525. 39712. 

deaths mlg l -a t lon Trom n.11011 t o  
gronlng r r i e s l .  drenthe o v e r l J s g e l d e r 1 .  

deaths m l g r a t l o n  Trom z . h o l l  t o  
gronlng r r l e s l .  drenthe o v e r i j s g e l d e r l .  

u t r e c h t  

840. 
675. 
530. 

1013. 
1944. 
1647. 
879. 
563. 
358. 
310. 
264. 
206. 
212. 
234. 
212. 
154. 
104. 
60. 

10205. 

u t r e c h t  

785. 
675. 
503. 
903. 

1645. 
1420. 
778. 
528. 
337. 
210. 
214. 
169. 
161. 
166. 
134. 
106. 
72 .  
45. 

8911. 

z . h o l l  zeeland 

z . h o l l  zee land 

n .  brab 

477. 
400. 
304. 
323. 
8 17. 
844. 
487. 
29 1. 
185. 
146. 
139. 
122. 
129. 
147. 
103. 
76. 
50. 
26 .  

5066. 

n .brab 

1379. 
1239. 
893. 
892. 

2139. 
2250. 
1333. 
845. 
538. 
393. 
350. 
311. 
303. 
324. 
200. 
163. 
107. 
59 .  

137 18. 



APPENDIX F Continued. 

r e g l u n  z e e l a n d  ----------------- 
age p o p u l a t i o n  b i r t h s  d e a t h s  m i g r a t i o n  from z r e l a n d  t o  

g r o n i n g  f r i e s l .  d r e n t h e  o v e r i J s g e l d e r 1 .  u t r e c h t  n . h o l l  z . h o l l  z e e l a n d  n . b r a b  l i m b u r g i J s . + d r .  

t o t a l  322891. 9526. 

r e g i o n  n .  b r a b  ----------------- 
age p o p u l a t i o n  b i r t h s  

t o t a l  1910347. 28210. 

d e a t h s  m i g r a t i o n  from n . b r a b  t o  
gron ing  f r i e s l .  d r e n t h e  over iJsge  

40.  
35 .  
26 .  
83.  

111. 
6 6 .  
39.  
29 .  
14. 
12. 
9 .  
6 .  
6 .  
6 .  
9 .  
6 .  
5 .  
4.  

996. 

u t r e c h t  

195. 
159. 
128. 
939. 
711 .  
416. 
193. 
128. 
8 1 .  
62.  
94. 
27 .  
23 .  
25.  
28 .  
24 .  
15. 
10. 

2707. 

899. 
715. 
435. 
997. 

1752. 
1178. 
582 .  
365. 
243. 
202. 
199. 
159. 
185. 
165. 
129. 
105. 
99.  
97 .  

8996. 

z e e l a n d  

160. 
124. 
8 3 .  

201. 
927. 
283. 
126. 
73.  
5 9 .  
40.  
39.  
27.  
30.  
24.  
15. 
17. 
10. 
9 .  

1742. 

166. 
153. 
108. 
196. 
345. 
250. 
139. 
93 .  
53.  
92. 
34.  
26 .  
25.  
2 9 .  
31.  
21.  
19, 
19. 

1744. 

n .  b r a b  

5310. 
4512. 
3513. 
6700. 

14298. 
10201. 
5 109. 
3158. 
2003. 
1403. 
1111. 
757. 
687 .  
728 .  
655. 
578 .  
399. 
212. 

61269. 

15. 
15.  
10. 
19. 
33 .  
25 .  
13. 
9 .  
5 .  
5 .  
3 .  
3 .  
3. 
3 .  
3 .  
2 .  
2 .  
1. 

168. 

l i a b u r g i  

389. 
346. 
269. 
508 .  

1083. 
800. 
373. 
254. 
1 49. 
110. 
86.  
65.  
61.  
5 7 .  
48 .  
45. 
27.  
16. 

4686. 
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