
Hooimeijer, P. (1991). Towards a spatial demography of housing. In G. Frinking & C. Hazeu (Eds.), 
Emerging issues in demographic research. Amsterdam: Elsevier. 



reprinted from

Emerging
Issues in
Demographic
Research

Edited by

Cornelius A. HAZED
Netherlands Organization for
Scientific Research (NWO)
The Hague, The Netherlands

Gerard A.B. FRINKING
Faculty of Social Sciences
Catholic University of Brabant
Tilburg, The Netherlands

ELSEVIER
Amsterdam Oxford New York Tokyo

t



Emerging Issues in Demographic Research
C.A. Hazeu and G.A.B. Frinking (Editors)
© Elsevier Science Publishers B.V. , 1990

Chapter 17

TOWARDS A SPATIAL DEMOGRAPHY OF HOUSING

Pieter Hooimeijer

1 Introduction

281

The effects of demographic change on the functioning of the housing market have shown
up as an important priority in various research programming studies in the mid-eighties.
In the research programme on housing of the VRA-OGO (Preliminary Board of Advice
on Research of the Built Environment, 1985) four demographic trends were identified
having implications for the housing market: the aging of the population, the growth of
the potential labour force, the decrease in household size and the increase in housing
demand of ethnic minorities due to the rise in immigration. In particular, the effects of
these demographic trends on the changes in housing needs, the residential mobility
process and the need for management, renewal and new construction were mentioned.
In the inventory on demographic research of the PCDO (Programming Board of Demo-
graphic Research, 1986) attention was drawn to research initiatives with respect to
demographically defined subpopulations and their housing market behaviour.

A programming study which specifically aimed at the relation between demographic
change and housing was produced by Dieleman (1984). He identified six major themes
of research in this area: the production of household forecasts, the housing market
behaviour of households in the reduction phase of the life cycle, the housing market
position of households resulting from separation or divorce, the modelling of residential
mobility and housing choice, regional variations in the housing market and the (re)dis-
tribution of housing. His recommendations for further research were based on an
inventory of the research in this area, much of which originated from the research
programming of (semi)governmental institutions.

Much has changed over the last five years. Some of the research questions have been
answered and new issues have been raised. An overwhelming body of literature with
respect to applied research in this area has been created in the Netherlands, although only
a limited part of it has shown up in official (international) journals. Academic research
certainly has not lagged behind. A comparatively large number of dissertations have been
produced which are relevant to this field of research, often addressing more fundamental
issues, but also producing operational (forecasting) models. Making or even updating an
inventory of the research in this area is beyond the scope of this contribution, but is
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probably also redundant. Many topics are fully covered within the existing programming
and receive adequate financing. Instead I will try to concentrate on a limited number of
topics which are, in my opinion, fundamental to the progress in the field of housing
demography.

A lot of research will not be mentioned, not because it would not be interesting, but
mostly because it has been done or is progressing very well. For instance the research
on the housing needs of (demographically defined) special interest groups will receive
no attention in this contribution. A number of considerations has been chosen as a starting
point in identifying the topics which, in my opinion, should be subject of research in the
near future:

1. Demographic changes are not directly related to (aggregate) housing needs or housing
market processes, but come into effect only through the changes in the number and
the composition of households. Household development instead of demographic
change as such, will therefore be the kernel of this expose.

2. Processes of household formation, expansion, reduction and dissolution are of course
to a large extent dependent on purely demographic trends like the decline in fertility,
the diverging life-expectancy of males and females etc., but are also dependent on
other societal changes, particularly on changes in the provision of housing. Household
development has to be studied in relation to the wider context of the housing system.

3. This context is even more important when it comes to the effects of household
development on the functioning of the housing market. Housing needs and aspirations
are also determined by economic developments and the effectuation of demand
presupposes the availability of suitable vacancies and is limited by constraints. The
interconnectedness of factors driving housing market behaviour are central to the
understanding of the functioning of the housing market, including the effects of
household development on this functioning.

4. Due to this interconnectedness, housing-demographic behaviour is dynamic over time
and over space. Again the relations are recursive; changes in household composition
in aggregate will lead to specific additions to the housing stock, while formation and
(re)location decisions of households will be influenced by the composition of the
housing stock.

The topics which warrant further research, will be clustered in three wider fields,
which will be discussed in the following: (a) household development, (b) housing
demand and residential mobility and (c) household relocation and spatial redistribution.
Within each field attention will be paid to three types of research (though not necessarily
in this order):

1. Descriptive and monitoring research, which is concerned with data-collection and a
general representation of patterns and trends.

2. Exploratory and explanatory analysis, often leading to, or starting from theoretical
concepts with regard to household behaviour.

3. Projection and simulation models, mostly aimed at forecasting or exploring future
trends and states.
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No a priori predominance is given to one type of research over the others. All three
are necessary to advance scientific research. However, considering the nature of the
research programme, the recommendations will emphasize research of type 2 and type
3.

2 Household development

One of the most striking advancements in household development research and most
relevant in a housing context, is the research on household modelling in the Netherlands.
At the national level approaches using state probabilities (static models) have been
replaced by approaches using transition probabilities (dynamic models). Researchers
from various institutes have developed dynamic household models:

- The PRIMOS model (Heida and Gordijn, 1985) has been developed at INRO/TNO,
Delft, to provide estimates of the number of households in relation to the construction
of new dwellings.

- The LIPRO model (Keilman and Van Dam, 1987) is in development at the NIDI, The
Hague, and aims at household composition in relation to social security benefits.

- The RIWI model (Rima and Van Wissen, 1987) was developed at the Department of
Regional Economics of the Free University of Amsterdam to be used in spatial
planning.

- The WODYN model (Hooimeijer and Linde, 1988) has been developed at the Faculty
of Geographical Sciences of the University of Utrecht to form the basis of a housing
market simulation model.

- The NEDYMAS model (Nelissen, 1989) has been developed at the Catholic Univer-
sity of Brabant, Tilburg in the context of social security.

All these models operate nationally, except for the RIWI model which was developed
for one region. With one exception they can be described as multi-dimensional, deter-
ministic models. The population is subdivided into `homogeneous' groups which are
exposed to transition probabilities which are fixed during each interval of calculation.
The transition probabilities vary for successive cohorts. In demography, this type of
models is mostly referred to as macro-simulation. The NEDYMAS model is a micro-
simulation model, working with a representative sample of individuals which are ex-
posed to transition probabilities by means of Monte Carlo simulation.

Up to this moment, these models have been developed in relative isolation, partly
because they originate from different contexts. Within any new field of research a phase
of development in which divergent approaches are being applied is very fruitful. How-
ever this should be followed by a phase in which the results are being compared at a
detailed level, evaluating the success of these approaches. Up to now only two models
have been compared systematically, viz. the WODYN and the PRIMOS model (Heida,
Hooimeijer and Linde, forthcoming).
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A comparison of the various models evaluating the modelstructure and -methodology
with respect to application in a housing context will identify the focus for further research
in this area. A number of criteria with respect to the applicability in a housing context
can be listed, without being exhaustive:

The household definition should be based on cohabitation and/or housekeeping and
not on civil status. The definition should allow for more than one household sharing
the same dwelling.
Housing market transactions which are a result from household transitions (e.g.
vacating a dwelling because of cohabitation of two singles or because of a move into
an institution) should be part of the output of the model. This implies the incorporation
of the housing distribution in the state space or the data-base of the model, and the
output of household events rather than household structure.
Household positions or household characteristics in the models are often purely
demographic (based on the relations among household members). However, housing
market behaviour depends on other aspects as well (e.g. labour force participation,
income, capital accumulation etc.). The model structure should be such as to allow
for incorporation or linking of these attributes to the household characteristics per se.
The model should produce output below the national level. The housing market is
regional (or even local) rather than national.

The rational of these criteria will become clear in the next paragraphs. Here, it suffices
to state that none of the models mentioned above meets all of these criteria. It should be
noted that the criteria pertain to the application of household models in studying the
effects on housing market behaviour, and therefore to the output of the model.

A second aspect of the phase of development of the research into household modelling
is, that the attention has concentrated on the structural rather than the substantive
properties of the model. In the next phase in the cycle of model construction (Kuijsten
and Vossen, 1988) a rethinking of the behavioural assumptions on which the models are
based is necessary, concentrating on the causes of the processes of household change. In
other words this calls for exploratory and explanatory research of household develop-
ment. Keilman and Keyfitz (1988) conclude that a universally valid theory is lacking and
that the search for it would be a futile attempt. Instead they put forward the life course
perspective as consistent framework to synthesize contributions to a theoretical expla-
nation from various disciplines. Within the life course perspective the, household career
is linked to other careers (e.g. labour-market, health, housing). The interrelatedness with
the other careers stretches the importance of this approach beyond the explanation of
household development as such, because it also draws attention to other factors mediating
or enhancing the effects of household development on the housing market. I will return
to this issue in the next paragraph.

With respect to household development in a housing context, two kinds of life course
research warrant specific attention:
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The first is the study of heterogeneity in household transitions. Baanders, Van
Leeuwen and Ploegmakers (1989) provide an example of such a study with respect to
the leaving of the parental home. From their analysis it becomes clear that the education
career should be included in household formation models, hinting at the effect that this
also corresponds with diverging housing needs. Another example is the research by Filius
in which the effect of the housing career on the transitions to institutions for elderly is
being studied. To my knowledge no work has been done yet on the analysis of the process
of cohabitation. in relation to the educational and job career or on separation in relation
to the fertility and job career (this should include non-married couples).

The second but closely related topic is the effect of (changes) in housing provision on
household development. This issue is raised in the latest Sociaal en Cultureel Rapport
(SCP, 1988). According to the calculations of the SCP, the age at which people leave the
parental home has increased in the first half of the eighties, which might have been caused
by the growing housing shortage in the Netherlands. However no attempt is made to
analyse this causal relation. It could very well be that staying with the parents longer is
not directly related to the housing shortage, but to the sharp decrease in the supply of
(furnished) rooms. Another example of the effect of changes in housing provision on
household development is the decrease in admission rates into institutions for the elderly,
leading to a decrease in household dissolutions. The impact of changes in housing
provision on household development should be subject of research in the near future, as
this might uncover an important cause of non-stationarity in household development.

The study of the variation in transitions within cohorts (heterogeneity) and across
cohorts (non-stationarity) is essential to the understanding and therefore the modelling
of the dynamics of household development over time and over space. It is striking that
changes over time have received considerably more attention than variations over space.
Changes over time in household development are monitored on the basis of the Housing
Needs Survey (WBO - for instance Ploegmakers and Van Leeuwen, 1985) or the Survey
on Family Formation (LOG - for instance Van de Giessen, 1987).

The spatial variation is an important issue in the third aspect of the development of
the research on household modelling, viz. the production of household information and
household forecasts at the regional or local level. Apart from insight in the regional
variation in household transitions, two more things are needed. Essential to the develop-
ment is the construction of a migration model at the regional level which produces
consistent output on households. I will return to this issue in the paragraph on spatial
relocation. The second thing which is needed is a reliable get of household statistics at
the local level. The lack of a census in this country, has left us devoid of this information.
However, the production of these statistics has a high priority at the Central Bureau of
Statistics, warranting no further research, although it might be wise for future consumers
of these statistics to show an interest at an early stage of production. ,
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3 Housing demand and residential mobility

The relation between the household life-cycle and the residential mobility process has
been acknowledged ever since the publication of "Why families move" by Rossi (1955).
However at an early stage it was argued that the effects of the job career should be taken
into consideration as well (Leslie and Richardson, 1961). In the Netherlands these well
established relations have led to extensive monitoring of both housing demand and
residential mobility in relation to demographic and socio-economic characteristics. The
Nationaal Rayon Onderzoeken (annual) and the Woningbehoefte Onderzoeken (every
four years) have given rise to a wealth of descriptive studies enumerating (changes) in
these patterns (e.g. Buijs and Dijkhuis-Potgieser, 1988, De Rooij and Van der Marel,
1988). The availability of these micro-data to researchers has also stimulated studies of
a more exploratory and explanatory nature. Many of these studies fit into the life course
perspective, which has a long tradition in mobility research and has recently gained
attention in demography (see paragraph 2).

Much of this research has been aimed at uncovering the heterogeneity in housing
demand and residential mobility. Some authors have concentrated on actual moves of
households, implicitly treating these as `revealed' preferences for various dwelling types
or attributes. The research by Deurloo, Clark and Dieleman (Deurloo, 1987) provides a
prominent example. From their multi-variate statistical analyses it appears that residen-
tial mobility and housing choice have to be understood from the interaction between the
demographic, socio-economic and housing characteristics of the households. Their
analyses are cross-sectional, although the theoretical framework postulates that it is the
progression over the life cycle and in the job career which triggers of residential mobility.
Their outcomes however conform to those from longitudinal studies (e.g. of Harts and
Hingstman, 1986) linking life cycle, job career and housing career. Among starting
households, the labour force participation of both partners has a decisive influence
(Linde, Dieleman and Clark, 1986). The conclusion should be that the residential
mobility process, linking household development to housing market'; behaviour, can not
be understood or modelled purely on the basis of household transitions.

The relative consensus about the factors driving residential mobility and housing
demand does not imply that there is no need for further explanatory research. On the
contrary, the research on heterogeneity may be extensive, but covers only part of the
problem. Implicit in this type of research is the assumption that housing market behaviour
is demand driven. However effective demand (the actual moves from one dwelling to
another) is shaped, not only by the preferences of the households, but also by the
availability of vacancies and by constraints in the form of the price-mechanism or
allocation rules. Many households do not end up in the dwelling of their choice. They
substitute their housing preferences because of the lack of opportunities or because
vacancies are not open to them. As supply conditions vary from place to place and are
changing over time, they form an important source of non-stationarity in the level and
direction of the residential mobility. Very little is known about this substitution behaviour
of households. Income seems to be of importance as this variable is a strong predictor of
actual housing choice, but a weak predictor of housing preferences (Van Lierop, 1985).
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Besides income, household composition seems to be of prime importance, small house-
holds suffering from a lack of suitable vacancies and discriminatory allocation rules
(Hooimeijer and Linde, 1988). A better understanding of this substitution behaviour is
crucial to the study of household development on actual housing market behaviour.
Simulation of household decision making (for instance, using decision net techniques;
Timmermans and Borgers, 1985) could provide insight at the micro level into the
responses of households to a changing housing context.

A second, but closely related problem is the interdependency of cohorts of households
in the provision of housing. This is the demographic counterpart of the well-known adage
`Houses filter down, while households filter up'. The shortage of dwellings suitable for
the growing number of elderly households in the Netherlands, decreases the mobility rate
of this group. The decreased level of mobility results in a limited turnover in the spacious
sub-markets which they occupy. This has a negative effect on the mobility of younger
families, causing them to remain longer in dwellings which are to small for them, thereby
blocking the opportunities for young small households to move to an independent
dwelling. The effects of new construction and housing allocation with respect to this
trickling-down mechanism are as yet not fully understood. However the study of the
effects of the differences in size of successive cohorts on this mechanism could be better
performed in the context of housing market simulation models, than through explanatory
research.

The development of housing market models has actually progressed along the same
line as the household models. Static models using state probabilities like the model in
the Trendrapport Volkshuisvesting 1982 (BSM, 1984) have been replaced by dynamic
models using transition probabilities. In the Netherlands two dynamic housing market
models are operational at the national level:

- the QUATRO model (Heida and Den Otter, 1988) using the PRIMOS household
model as its basis, and

- the WODYN model (Hooimeijer and Linde, 1988).

Both are macro-simulation models that have been developed to study the effects of
household development on the housing market. Although they do differ in specification,
they share three major shortcomings from a conceptual point of view, which makes their
applicability in the present form doubtful.

The first is that they only contain interactions between the household life cycle and
the housing career. Neither of them contains any income variable in their state space.
From the discussion of the research above it is clear that this is a serious omission.
Extension of the models requires some analytical work. There is astrong relation between
(changes) in age and household composition and income (changes), having a decisive
impact on housing market behaviour. For instance the combination of two wage-earners
into one household as a result of cohabitation is strongly linked to the entrance into the
owner-occupied sector, while separation often means a reduction in income for at least
one the partners involved and is often associated with a return into the rental sector. The
models should be able to represent this three-way interaction of household-, income- and
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housing market dynamics. Much could be learned from the experience gathered in the
development of the NEDYMAS model, which already contains some household/income
interaction.

The second is that the substitution behaviour of household in the models is not based
on any empirical research, but on a priori decision rules. This gap could be filled by the
explanatory research proposed above, but the results will have to be translated into the
model structure.

The third is that the models operate at the national scale completely, neither supply
nor demand have been fixed locationally. With the increasing disparities in regional
housing shortages, this is probably the most important drawback. A spatial disaggrega-
tion however, presupposes operational dynamic household models at the regional level.

4 Household relocation and spatial (re)distribution

Small-area population analysis and forecasting is probably the most challenging and
complicated field within housing demography. It is also a field in which demographers
traditionally have shown little interest. However, applied demographers concerned with
specific locations such as those working in business or government show a keen interest
in learning about population dynamics in cities, suburbs and smaller subareas (Myers,
1990). The emergence of Demographic Information Systems is a clear expression of this
concern for a detailed monitoring of these dynamics.

The spatial distribution of the population is the central element in the recursive relation
between household development and the housing market. New neighbourhoods arise as
a result of the growing number of households, the composition of the new stock being
determined by shifts in aggregate housing demand. The uneven spatial distribution of
dwelling types and living environment in turn, causes a spatial sorting of the households
within a region, because it directs the residential mobility process. Most of the research
in this field has been done by geographers and has been descriptive by nature. Under-
standing dynamics however calls for more explanatory research, which is a prerequisite
for modelling small-area population change.

Many descriptive studies are based on a simple life cycle model of neighbourhood
change. Recently this has been replaced by a more integrated framework, relating the
residential mobility behaviour of households to the characteristics of dwellings and
neighbourhoods (e.g. Musterd, 1985).. Building on this experience it has been suggested
to combine a vintage analysis of neighbourhoods with a cohort analysis of the population
(Hoogvliet and Hooimeijer, 1989). The idea behind this is relatively straightforward: at
the time of construction, most of the dwelling characteristics and the location of the
neighbourhood are being fixed. Over time the relative appreciation and relative location
changes as a result of new additions to the stock. As a result the neighbourhood will
attract households in various phases of their housing career in subsequent periods. The
present household composition of a neighbourhood is an intersection of cohorts which
have settled in various periods from a differing housing career perspective. In an older
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neighbourhood one might find elderly households which moved in at middle age,
planning to stay there for a long time, young households which moved in recently,
moving out again as soon as better housing opportunities become available and middle-
aged households of low socio-economic status to whom better opportunities are not
accessible. In this way changes in turnover in this neighbourhood can be related to the
changing distribution of the population over these household groups. Household specific
intra-urban migration flows can be explained from the combination of stock-charac-
teristics of neighbourhoods and the household composition of the population.

These ideas still have to be put to more empirical testing and probably could be
extended to include the effects of new construction on the dynamic system. The matching
of population accounts and the housing inventory at the level of the individual dwelling
which has been achieved in a number of Dutch cities could provide an excellent data set,
offering ample opportunities to control for household, dwelling and neighbourhood
characteristics in an explanatory study of intra-urban mobility. This could be described
as the bottom-up approach in the study of the spatial redistribution of households.

The most promising modelling attempts on household relocation within a region show
a clear resemblance to the models described in the previous paragraph. In a number of
European city-regions attempts have been made to model this proces, e.g. Stockholm
(Harsman and Snickers, 1983), Dortmund (Wegener, 1983), Vienna (Aufhauser and
Fisher, 1987) and Amsterdam (Rima and Van Wissen, 1987). The last model is fully
operational and has an important advantage over the models described before. It has been
set up for a regional housing market and also includes a spatial distribution component
within this region. The start is an occupancy matrix of six household types distributed
over eleven dwelling submarkets and twenty zones. Input and output are very detailed.
The modelling itself however is, compared to the national models rather crude. This is
(partly) caused by the fact that the number of observations for one region is comparatively
small. Due to the lack of any substitution mechanism the model produces contra-intuitive
results.

However the model structure does have a very sound accounting and could be
extended to yield better results. The parameters for the household model could be
estimated in a more reliable fashion by studying the divergence from the national model,
rather than directly on a small subset of data. Inclusion of income in, the state space of
the model could be reached in the same way. Substitution behaviour should be modelled
explicitly. First with respect to sectoral substitution (between dwelling types). Second
with respect to spatial substitution (between zones). An interesting aspect of the spatial
substitution is that it appeared from the research by Rima and Van Wissen that 85%-9.09
of the household wanted to move within the same zone. The preference for other zones
could be explained completely by the supply of preferred dwelling in these zones. This
evidence is supported by the analysis of Deurloo, Dieleman and Clark (forthcoming) of
actual moves between municipalities within the Randstad. This probably means that to
most households spatial substitution is no options, while to others the location of the,
dwelling is largely irrelevant, as long as it is within the region. However, to little is known
about substitution behaviour in general and of spatial substitution in particular.



290 P Hooimeijer

This type of modelling can be described as the top-down approach in the study of
household relocation. It is based on a general parameterization of household development
and residential mobility, which is used to simulate housing market behaviour in space.
Although the behavioural basis is the same as in the study of neighbourhood change, the
approach is completely different. Eventually however, the results should be identical.

5 Conclusion

The programming studies of the middle-eighties concentrated on the effects of demo-
graphic change on the housing market. In this contribution a slightly different approach
has been adopted. The recursive relation between household development and housing
is the central issue. At the national level the demography is predominantly causal, leading
to changing patterns of aggregate demand and therefore indicative of the type of new
construction. At the local level however the relation is vice versa. The composition of
the local housing stock directs the spatial disaggregation of households. The residential
mobility process was identified as the key element in linking demography and housing,
therefore no attention has been paid to interregional migration which is known to be work
related and not housing related. Economic influences have been largely ignored. They
form the explicit subject of other contributions.

With respect to a number of topics recommendations for further research have been
made. These will be summed up briefly:

A. Household development
1. Comparative research on micro- and macrosimulation models of household devel-

opment, evaluating model structures with respect to their applicability in a housing
context.

2. Explanatory research on the heterogeneity in households transitions, linking them
to events in other careers (education, health, labour and housing) in particular with
respect to cohabitation and separation.

3. Study of the effects of regional differences and changes in housing provision on
household transitions, particularly with respect to household formation.

B. Housing demand and residential mobility
1. Exploratory analysis of the sectoral substitution behaviour of households, by means

of simulation of household decision behaviour.
2. Extension of the housing market models with income, modelling the dynamic

interaction of household development, income change and housing market beha-
viour.

3. Disaggregating dynamic housing market models to the regional level.

C. Household relocation and spatial redistribution
1. Explanatory research on small-area population (households) change, in which

dwelling and neighbourhood characteristics of areas from subsequent vintages are
related to the housing career of subsequent cohorts of their population.
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2. Extending regional dynamic housing market models with a spatial redistribution
module, based on the analysis of spatial substitution of dwelling preferences.

The order is not coincidental. The exploratory and explanatory research can be done
simultaneously, but has to proceed the modelling research. Models are ordered in
increasing complexity. The development of the models should be carried out consecu-
tively.
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