Chapter 2
Traditional Housing Demand Research

Harry J.F.M. Boumeester

2.1 Introduction

Moving house is never a goal in itself, rather a means to achieving a goal (Goetgeluk
1997). In modern society there are general life goals towards which everyone
strives, such as physical well-being and social acceptance (Lindenberg 1990).
People tend to focus on various specific, more concrete goals, with the ultimate aim
of achieving these general life goals (Coleman 1990; Oskamp 1997). Mulder (1993)
refers in this context to preferences, which differ from person to person and can also
change over the period of an individual’s life (Willekens 1989; Oskamp 1997).

Moving house can be regarded as an adjustment in response to the altered hous-
ing needs of a household. Information about the current and future composition of
the population in terms of households and the desired housing situations (housing
preferences) provides a good foundation for mapping out current and future hous-
ing needs. Such knowledge can also be used by policy-makers and builders as a
starting point in their acting.

Since the Second World War, the production of housing in the Netherlands has
been heavily guided by central government. It is therefore important that the govern-
ment has a clear picture of the current and future demand for housing. The Netherlands
has a long tradition in researching housing needs — since 1977 the national Housing
Demand Survey (Woning Behoefte Onderzoek: WBO) has taken place every 4 years.
In 2006, this was changed to every 3 years and related subjects were included in the
research (Housing Research Netherlands survey, Woon Onderzoek Nederland:
WoON). The findings from this housing demand research is representative for the
whole of the Netherlands and for all segments of the housing market. Since 1995,
there has also been, initially annually and since 2000 bi-annually, national research
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carried out into the housing preferences of households with an above-average income.
This research is commissioned by the Nederlandse Vereniging van voor ontwikke-
laars en bouwondernemers (NVB) — the association for developers and builders.

Surveys into housing also take place in England — the national Survey of English
Housing (SEH) (renamed the English Housing Survey in 2008) has been carried out
annually since 1993. In the USA, the American Housing Survey (AHS) began in
1973, initially annually, and since 1983 has been carried out bi-annually.

The housing demand survey gives a picture — or “photo”— of the current housing
distribution and expected housing demand in the short term at a given time. There
is no indication, however, of how specific the picture is. By carrying out the research
in individual regions, a “photo-mosaic” can be created by putting the individual
pictures together. The geographical reference gives the findings more value.
However, such a mosaic still only represents the housing market at a given moment
and cannot be used to determine whether possible developments in the housing
demand have taken place. For that, a succession of mosaics is necessary — trans-
forming a “photo-mosaic” into a “film” and thereby giving the findings a reference
point in time. There are two methods available that provide successive measure-
ments of housing demand. On the one hand, there is the longitudinal approach,
where a specific group (panel) of households is followed over time. The film is actu-
ally a serial, like a TV series with the same cast. De Groot discusses this approach
in more detail in the chapter on longitudinal analysis. On the other hand, the same
research is carried out at different moments in time with different, but representa-
tive, groups. An example of this approach is provided later on in this chapter.

In Sect. 2.2, research into housing preferences is brief looked at, as this provides
the foundation for accurately determining the demand for housing by housing con-
sumers. In Sect. 2.3, the procedure for the move from measuring housing prefer-
ences to housing demand research is briefly explained, and the WBO research is
used to illustrate and clarify this process. Section 2.4 provides a state of the art of
studies that have applied the transverse, or cross-sectional, approach in the analysis
of housing demand. This includes both national and international studies creating a
“photo” or “photo-mosaic.” Following on from that the transition is made in Sect. 2.5
to a “film” by providing an example using data from repeated cross-sectional studies
into housing demand in the Netherlands. Data are used from the demand for owner-
occupied houses at the top end of the housing market in the period 1975-1997.

2.2 Housing Preferences Research

People’s acting and thinking are often based on a long-term vision in order to pro-
vide continuity and security in life. Current behavior is adapted according to a
person’s long-term preferences. “Living is the continuous attempt to find concord
between the current housing situation and one’s aspirations, determined by consid-
ering the available practical possibilities, and the continuous attempt to find
concord between one’s aspirations and one’s subjective ideal, determined by the
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Fig. 2.1 The modified career/life cycle model (Source: Priemus 1984, p. 113)

available theoretical possibilities” (Priemus 1969, p.14, translation author). The
individual endeavors to give his/her life shape according to fairly consistent paths,
denoted as careers. People can furthermore follow parallel, strongly connected
careers for different areas of their lives, such as education, work, sport, and creating
a household and living (Mulder 1993; Mulder and Hooimeijer 1995; Clark and
Dieleman 1996).

Every household has a specific housing need, which is partly determined by the
status of the other careers. Changes in the household cycle or work cycle lead to
changes in the housing needs. If the current housing situation deviates too much
from the altered needs then this can lead to dissatisfaction. Once a certain threshold
value has been crossed, people begin to think about moving to a dwelling that better
suits their needs (Priemus 1984). Once the right kind of dwelling has been found
and is available, a move to the more fitting dwelling will take place. The conceptual
framework of housing preference research is based on these suppositions and is
illustrated in Fig. 2.1.

2.2.1 Preferences and Value: Compositional Modeling

If people strive towards a particular goal they will want a dwelling and living environ-
ment that suits that goal. It is assumed that the dwelling and the living environment
are made up of a collection of features (attributes). Different people with diverse
goals will therefore ascribe different values to these attributes. People have a prefer-
ence for those attributes to which they ascribe greater value; in other words, people
have preferences. Working out the preference structure is central to the research.
According to some, the preference structure can be researched by studying the
choices that people make. This assumes that the choice is a good reflection of a per-
son’s preferences. This type of research is known as “revealed preference” research.
A number of important assumptions have to be made in order for the choice to be a
valid source for measuring preferences. In a market where the consumer is boss and
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the suppliers react to the demand, the choice that is made is the perfect basis upon
which to determine the preference structure. However, in a tight market where people
probably have to make do with something that does not fit their criteria so well, the
actual choice is not a good reflection of the preference. In that case, studying the
preferences using a “stated preferences” approach is probably better. The problem
here is then that the predictive ability of the preferences may be less realistic. The
chapters by Koopman, De Groot and Goetgeluk, as well as the concluding chapter,
provide greater insight into the question of stated and revealed preferences.

2.2.2 Variables

The stated housing preference is the combination of all the desired features of the
dwelling as well as the location (the living environment). These various features
are each given a separate value by the household when they are looking for some-
where to live. All these values together form a “total value” for the situation. The
number of features is in theory endless; in practice (both in the actual search and
in housing preference research), however, the number of features that individuals
take into consideration is restricted. Housing preference research focuses on the
“part-value” of each individual feature, whereby the total value of a dwelling with
certain features can be determined. In such research the features mentioned in
Table 2.1 are often utilized (the list is not exhaustive).

The total value can be determined by summing all the part-values and is an
indicator of the desirability of the dwelling by the participant consumer. An idea of

Table 2.1 The most often utilized dwelling and environment features in housing preference

research

Dwelling features Environment features

Type of dwelling Type and size of local council
Number of rooms Type of neighborhood

Size of living room Type of housing

Total usable surface area of dwelling Period built

Backyard present? Amenities in the neighborhood
Size of backyard Public transport

Presence of balcony Green and water

Size of balcony Semipublic area (parking, etc.)
Storage space Parking places

Tenure Safety, including traffic

Price Space, building density
Architecture Urban development design for the neighborhood
Quality/level of maintenance

Year built/period built

Private parking place
Source: Goetgeluk (1997); Heins (2002); Boumeester et al. (2005)
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Table 2.2 Frequently used features for households in housing preference research

Demographic features Social-economic features

Type of household (single, couple, Position in the job market (self-employed, employed,
family, single-parent family) unemployed, unable to work, retired early, retired)

Number of people Number of hours work per week

Ages of household members One or two incomes

Level of income head of the household/partner
Components of income for head of the household/partner
Receipt of benefits/allowance

Level of education

Political stance

Source: Clark et al. (1990); Mulder (1993); Boumeester (2004); De Groot et al. (2008)

the “popularity” of a particular dwelling can be obtained by considering all the total
values together. However, the popularity of a dwelling appears to vary between
households with different dwelling needs and positions in the job market. The same
dwelling can have a completely different value for one household than for another.
A dwelling can also have different total values for the same household over time, if
the household itself enters a different phase or the job market position changes.
Housing preference research also needs to gather information about the demo-
graphic and social-economic features of households. Table 2.2 gives an overview
of features frequently used (the list is not exhaustive).

The housing preferences are therefore closely linked to the features of the house-
hold. A family with children, for example, is more likely to prefer a single-family
dwelling with a backyard than a single person is. Alternatively, a household with a
high income is more likely to buy a dwelling than a household with a low income
is. However, knowledge about the popularity of a dwelling does not tell us every-
thing about possible plans to move. A household that tries to achieve maximum
value will only make plans to move when it is clear that the current housing situa-
tion is valued less than other possibilities. In order to be able to utilize the findings
about housing preferences in, for example, the calculation of the housing demand,
insight into possible discrepancies between the current and the desired housing
situation are therefore also important. The dwelling and environment features of the
current housing situation therefore also need to be determined.

2.2.3 Data Collection

A household’s “stated” housing preferences only become meaningful when they
can be compared with the current housing situation (dwelling and environment).
This is also true for the “revealed” housing preferences in relation to the previous
housing situation. In addition, the preferences need to be studied in relation to the
demographic features (type of household, number and age of people) and the
social-economic features (income, education, type of income, position in the job
market, number of earners) of the household.
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In the WBO/WoON research, therefore, a questionnaire is used that comprises
the following sections:

. Extent of likelihood to move house/recently moved.

. Features of the present dwelling.

. Features of the present living environment.

. Desired features of the dwelling.

. Desired features of the living environment.

. Features of the previous dwelling (for those who have recently moved).

. Features of the previous living environment (for those who have recently moved).
. (Current and expected) demographic features of the household.

. (Current and expected) social-economic features of the household.

O 0 O\ W=

The form and structure of the utilized questionnaire in much housing preference
research will be very similar to this structure used in the WBO. The WBO question-
naire comprises a number of closed questions, many with predetermined answer
categories.

The WBO questionnaire is carried out using face-to-face and telephone inter-
views with 60,000 individuals who are representative of the Dutch population aged
18 years and over who are not living in institutions. The criteria for the participant
group was altered and improved during the transition to the WoON in 2006 and the
number of respondents was restricted. The two methods of interviewing give the
interviewer the possibility to provide clarifying information in the course of the
interview if necessary. Furthermore, due to the personal approach, the level of
response and the distribution of the net response over the a priori formulated strata
can be better monitored and more quickly adjusted. The methods used clearly differ
in this respect to using written questionnaires, which can be offered either by post
(hard copy) or via the Internet (digital copy). The main advantage of using written
questionnaires is the financial saving in comparison with personal or telephone
interviews (Hilkhuysen 1999).

It is clear that standard housing preference research is characterized by quanti-
tative data collection. The features to be studied and possible answer categories
(attributes and attribute categories) contained in the questionnaires are selected on
the basis of the available knowledge. The influence of the researcher is restricted
to the creation of the structured questionnaire. A large number of respondents are
approached to take part, in order to obtain enough data to test the expected links
between the features of the household, the dwelling, and the environment, fre-
quently with a statistical analysis.

2.3 From Housing Preferences to Housing Need Research

Measuring housing preferences provides insight into how diverse households
would like to live. Such insight provides, in combination with knowledge about
expected changes in demographic and social-economic factors, information about
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the existing housing demand. Knowledge about the size and composition of this
housing demand provides a good foundation for different decision-making pro-
cesses. For example, insight into the quantitative (size) and qualitative (composi-
tion) housing need is necessary in order to be able to make well-founded decisions
when drafts are made for the interpretation of the urban development plans of a
location for new houses, or redevelopment areas, or for realizing the vision for a
particular area at a particular time.

Housing demand research is therefore carried out in order to obtain informa-
tion about the housing market in the short term (for example, mobility effects
resulting from new-build) and in the long term (for example, whether there are
structural changes in the houses that are sought after) and possibly to guide the
market (government or market party). Housing demand research therefore needs
to measure the correct housing preferences of all potential and actual households
in the particular (local, regional, national) housing market.

2.3.1 Reliability and Validity

The measured preferences need to be reliable and valid. Reliability is based on
accuracy. A questionnaire must produce the same findings when it is done the second
time. Errors (for example, due to respondents guessing an answer) must be random
rather than systematic. Guesses as answers are not a problem, as long as the guesses
are not systematically too high or too low (systematic errors).

Validity is concerned with whether we are actually measuring what we thought
was being measured. Are the measurements valid for the “concept as it was
intended?” Is the variable properly operationalised and the correct question utilized?
In other words, are the findings valid?

2.3.2 Selecting the Sample

It is clearly not feasible to actually measure the housing preferences of all house-
holds (that is, the whole population). The housing demand is therefore based on the
opinions of a representative group of households from the population. A random
sample is drawn from the total group of households and their housing needs are
ascertained. The sample is made up of all the individuals or households for whom
the necessary information is available and the group of respondents is drawn from
this sample. A random sample is when each household in the sample group has an
equal chance of being chosen. The straightforward random sample and the stratified
sample are the most utilized.

The larger the diversity in the features of the individuals, the larger the sample
from the group needs to be to obtain reliable findings. By dividing the group into
several more homogeneous groups (strata), such as age or income groups, or position
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in the job market, the diversity within each stratum is reduced. A simple random
sample can then be drawn from each stratum, which then has a smaller size. This
is known as a stratified sample.

In the WBO a sample is created of all individuals who are 18 years or older in
the Netherlands and who are registered with their local council (in the Gemeentelijke
Basis Administratie — GBA). From this group a stratified sample can be drawn
according to the design of the survey, divided according to age, marital status,
country of birth, and size of council. In the WBO from 2002 there were in total 24
strata, or clusters (VROM 2003).

2.3.3 Size of Sample and Nonresponse Percentages
in Housing Research

The size of the sample is partly dependent on the desired reliability of the sample
findings and the expected diversity within the wider sample. The size of the sam-
ple as well as the nonresponse level determine the expected net response, in other
words the number of individuals who actually complete the questionnaire in the
research. Not everyone will be prepared or will want to take part in the research.
The researcher needs to take, as far as possible, the nonresponse into account when
determining the size of the sample. The nonresponse is often estimated based
either on experience from previous research or by doing a small pilot study. The
nonresponse percentage varies greatly depending on the target group (for example,
young people or old, looking for new accommodation or not likely to move), the
subject (very general or more specific) and the manner of the interview.

In the WBO in 2002, the regular sample comprised approximately 100,000 indi-
viduals: 61% took part in either a face-to-face or telephone interview, 24% refused,
and the other 15% could not be contacted. Individual councils had the option to
resample if desirable. Interviewing extra individuals made it possible to perform
reliable analyses at the council level. A sample of at least 50,000 individuals was
drawn for this resampling, 59% of whom were interviewed. This national study
ultimately involved 92,000 respondents (VROM 2003).

2.3.4 Generalizability of the Findings: Weighting

Even if stratified samples are utilized, it is not always possible to generalize the
findings of the sample to the general population. If the different strata are not
proportional then, just as with straightforward sampling, the findings need to be
“weighted.” This can also happen when the a priori stratification goals are not
reached (for example, due to deviant response percentages that were insuffi-
ciently adjusted). This latter procedure is, however, risky as the composition of
the nonresponse is often not known. Each case in a stratum is given a weight
such that the proportion in numbers between the strata in the total response
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group corresponds with the original proportion in the empirical population (the
original sample group).

Weighting of the findings is not to be confused with adjusting the results. By
adjusting is meant that the weighted number of cases in the response group is mul-
tiplied, such that this number corresponds with the total number in the population
(this does not change the division into features). This is necessary in order to
express, for example, the total housing demand (or the balance of housing demand
and stock of dwellings) into actual number of dwellings. The 92,000 respondents in
the WBO from 2002 are representative of the 16.1 million inhabitants, 6.9 million
households, and 6.6 million dwellings in the Netherlands (VROM 2003).

2.4 Cross-sectional Analysis

The findings from housing preferences or housing demand research are frequently
used to map out the current housing market, on the basis of which local, regional,
or national policy can be developed for different areas (distribution of land for
housing, restructuring, housing expenditure, supply of new-build). Frequently it is
sufficient to do descriptive analyses such as frequency distributions, two or more
dimensional contingency tables and comparisons of subsets using center, distribu-
tion, and skewness measures. The findings are presented in tables or graphically.

The descriptive analyses can be carried out for a number of subjects, based on
the research criteria. As such, a more specific description can be drawn up of the
composition of the population from the demographic and/or social-economic fea-
tures of the households. Types of households can also be drawn up by combining a
few features. Equally, the existing housing stock can be sketched in more detail by
making use of the possibility of combining diverse features from the dwelling and
living environment. In this way different housing products can be distinguished,
often using features such as tenure, type of dwelling, size, price and/or location
(Moore, and Clark 1990; Kruythoff 1993; VROM 2002; Boumeester et al. 2004).

An important added value from the housing demand research lies in the fact that
the actual division of living space can be seen in these results. It is otherwise not
possible to make such a direct link between household features and dwelling fea-
tures from the available population registration and housing statistics.

By dividing the households and dwelling supply into types, it is possible to dis-
tinguish groups of housing consumers: groups of more or less comparable house-
holds with similar housing situations (Clark and Dieleman 1996; Oskamp 1997;
Boumeester 2004; VROM 2007a).

For households who have moved house in the last 4 years, the previous hous-
ing situation is also mapped out. Based on the information about both the previ-
ous and the current dwelling recent relocation movements can be more closely
analyzed. The size of the flows can be centrally determined, and also the nature
of the relocation. This involves splitting the different flows into housing market
areas (regions or housing areas), housing market segments, or housing consumer
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groups. By linking the information from housing consumer groups who have
recently moved house with the features of the dwellings involved, housing
demand profiles can be constructed (Boumeester 2004; Kulberg and Ras 2004;
VROM 2007b; Boumeester et al. 2009). The flow effects can be determined by
linking the information about the dwelling concerned to the features of the previ-
ous dwelling and thereby also the relocation chains. With this information, the
expected dynamics of the housing market as a result of new-build can be modeled
(Everaers 1990; Teule 1996; Goetgeluk 1997; Elsinga and Goetgeluk 2003; De
Groot et al. 2008).

Respondents in the housing demand research are also asked if they are likely
to move house: whether they have more or less concrete plans to move in the
near future (1-2 years). If the likelihood that a household will move is high,
further questions are posed about the features of the desired housing situation.
This information can be used to map out the popularity of particular housing
products and can possibly be split into diverse housing consumer groups.
Potential mobility flows can be analyzed by linking the desires of a respondent
with the features of their current housing situation. Furthermore, once again the
desired mobility flows can be distinguished into housing market areas (regions,
districts, or living environments), housing market segments (rent or owner-occupancy,
type of housing, price group), and housing consumer groups (desire profile).
Potential mobility balances can often be drawn up, or the theoretical balance
calculated, whereby insight can be gained into the potential demand in specific
housing market segments (Elsinga and Goetgeluk 2003; Boumeester and Van der
Heijden 2004; VROM 2007c; Boumeester et al. 2008; De Groot et al. 2008).
Figure 2.2 illustrates an example of a mobility balance and a theoretical shortage
of dwellings.

An indication of the future housing demand can be determined by applying the
desired (or current) distribution of housing space in a research area onto the pro-
jected number of households for the same area. This can only be indicative, as such
an approach involves making a number of serious assumptions: that the households
remain or come and live in the area, the preferences of diverse types of households
remain unchanged over time, the relocation movements of households is carried out
in agreement with each other and there is no substitution of housing preferences.

2.4.1 Repeated Cross-sectional Analysis

As stated earlier, a one-off survey of the housing preferences within a housing
market area (national, regional, or local) only gives insight into the situation in that
particular area. The data collected in a one-off study into housing demand can be
used to more accurately specify the housing supply (market segments) and the
housing demand (consumer groups), as well as to determine both the current and
desired housing space distribution and the discrepancy between them. However,
there is no reference point for the results of the analysis.
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Balance of desired moves by households 55 years or older
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Fig. 2.2 Examples of the balance of desired moves and the potential shortage of desired dwellings
in 2002 (Source: WBO 2002 (OTB/TU Delft calculations))

For this reason, the survey used is often repeated in other housing market areas
(or in a national study which is split up into different regions) or at another time in
the same housing market area. Utilizing the same measurement instrument (the
same questionnaire) enables a direct comparison of the findings and the relative
value of the results can be determined.

Cross-sectional data become even more valuable if the survey is repeated at
regular intervals in the same research area with the same measurement instru-
ment. In this way a succession of findings regarding unequivocal, operationalised
variables are created at an aggregated level. It is then possible to determine
changes over time for particular variables, as well as the links between variables.
Possible trends can then be identified. Such a survey in the Netherlands is
the national Housing Demand Survey (1977, 1981, 1985/6, 1989/90, 1993/4,
1997/8 and 2002) and its successor the Housing Research Netherlands Survey 2006.
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Fig. 2.3 The potential shortage of desired dwellings in 1994, 1998, 2002, and 2006 (Source:
WBO 1993/94, 1997/1998, 2002, and WoON 2006 (OTB/TUDelft calculations))

In addition to this, since 1995 there has been the recurring national survey
Housebuyers in Profile (HiP 1995, 1996, 1997, 1998, 1999, 2000, 2002, 2004, 2006
and 2008) that specifically studies the housing situation and wishes of households
in the Netherlands with an above-average income. In the publications from this
latter survey, much use is made of the desire profiles (Boumeester et al. 2008).

It is possible, with the help of the repeated cross-sectional data, to determine
changes or trends in housing preferences and housing demand. For clarity, Fig. 2.3
illustrates once more the potential shortage in desired dwellings in 2002, this time
in combination with the same information from surveys before that time and from
2006. It is clear that the potential housing shortage in 2002 would be interpreted
very differently based on Fig. 2.3 than on Fig. 2.2. Looking only at the potential
housing shortage in 2002 it is possible to conclude that there is great shortage of
expensive houses for sale (100,000 dwellings). Figure 2.3 indicates, however, that
this shortage is considerably smaller than in the 1990s, and can even be regarded as
part of a transition towards a surplus in 2006.

The WBO research asks households that have recently moved (in the 4 years
before the survey) in which 6-month period they last moved. The features of both
the previous dwelling and the current dwelling for this last move are determined.
With the help of successive WBO data files, a variable can be constructed that
contains the number of house moves for each 6-month interval over a long time
period (first half of 1975 to second half of 2009). Such variables are often used for
secondary data analysis, including for research into the demand for more expen-
sive houses in the Netherlands (Boumeester 2004). This research provides a good
illustration of the techniques of repeated cross-sectional analysis, which we now
move on to.
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2.5 An Example of Repeated Cross-sectional Analysis:
The Development of Demand in the Housing Market

Moving house can be seen as a decision-making process, where the current housing
situation, the possibly changing housing preferences and the knowledge about other
dwelling spaces play a role. The decision to move to a particular dwelling can be
explained as comprising three part-decisions: the moment of deciding to move
house, the choice between renting and buying and the choice for a certain amount
of dwelling features (type, size, and quality of the dwelling). These part-decisions
are closely interconnected. The decisions are often made all at the same time, and
the choice in one part-decision often determines the choices made for the other
part-decisions (Laakso and Loikkanen 1992; Elsinga 1995). The choice for a par-
ticular sort of dwelling can lead, for example, to an individual entering the house-
buying sector. If the desired dwelling is not available then substitution behavior
may take place, where a move is made to a comparable rental dwelling or another
dwelling is bought with features that are different to the desired ones. A decision
might also be made either not to move house at all or to postpone moving.

The revealed housing choices of a household reflect the housing preferences, but
also the housing market conditions within which these choices are made. It was
concluded above, in Sect. 2.2, that housing preferences are closely linked to the
demographic and social-economic features of a household. The actual demand for
dwellings in a particular market segment is also linked to the demographic (age and
type of household) and social-economic (household income, level of education)
composition of the population. However, the availability, accessibility, and afford-
ability of the desired dwelling also play a role in the eventual size of the demand
for the dwelling (Hooimeijer and Linde 1988; Goetgeluk et al. 1992; Teule 1996;
Boumeester 2004). Government policy and the policy of mortgage credit institu-
tions are also structural explanatory factors. These factors have influence particu-
larly in the long term on the development of demand, with the exception of the
social-economic factors, which can also be of influence in the short and middle—
long term. Far-reaching changes in policy can also play a role in the short term.

In addition, there are three factors regarding the dynamics of the housing market
itself that can play a role in the development of demand for more expensive houses
in the short and middle-long term. This is the supply of new-build dwellings as
well as dwellings in the existing stock, the sale price of the dwellings (the actual
price as well as the percentage of change) and the rental prices.

The housing policy of the Dutch government seemed to go one step further than
in the twentieth century with the publication of the paper “People, Wishes, Living”
(VROM 2001). Key words were “quality improvement” and “freedom of choice.”
The focus is on the housing consumer’s qualitative housing demand, both in the
rental sector and particularly in the owner-occupied sector. Realizing the policy
goals is even more dependent on the actual housing market conditions than in the
previous period. Such a policy does not only demand an accurate and current
insight into the supply and demand in the housing market, but greater and more
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accurate knowledge about expected developments in the supply and demand in the
near future are also of great importance. It is also important to know which factors
influence the demand for housing and in what way. These developments in policy
provided the stimulus for a study by Boumeester (2004) into the development of the
demand for houses at the top end of the market in the Netherlands. Boumeester
(2004) aimed to answer the following two research questions:

*  Which factors influenced changes in the level of the actual demand for expensive
houses between 1975 and 1993?

* To what extent can the actual demand for this sort of house be explained by
demographic, social-economic and/or cultural changes at a macro level and
through changes in the state of the housing market?

2.5.1 The Technique in General

A search through both the Dutch and the international literature revealed that
there appears to be no explanatory model available specifically for the demand for
expensive owner-occupied housing. It is therefore not possible either to utilize or
refute an existing model. A new model has therefore been constructed, making use
of the data available from different sources.

Several choices need to be made before a model can be constructed. Firstly, a choice
regarding the content needs to be made to incorporate a ‘“‘constant factor” in the model.
Omitting a constant assumes that the dependent variable will have the value “zero,” if
there is one (in a multiplicative regression model) partial effect, or that all (in an additive
model) partial effects equal “zero.” This assumption is not made in the model for the
demand for expensive houses and therefore a constant is incorporated into the model.

Given the exploratory character of the analysis that was carried out on the changes
in demand referred to, it must equally be ascertained whether the effects of the inde-
pendent variables on the dependent variables need to be delayed by one or more time
periods. For example, an increase in interest rates at time “¢” often leads to a change
in the demand for housing at time “s+1” or “#+2.” An increase in mortgage rates
leads to a reduced loan capacity, whereby some of the potential house buyers are
forced to start looking in another, cheaper, price category. These people will also
choose and move to a house in that cheaper price category. This search and choice
process takes time. The length of the delay can be determined by theoretical assump-
tions, but can also be determined by “trial and error”” during the statistical estimation
of the model. Just as in Boumeester (2004), a combination of both is often applied.

As stated earlier, constructing the model needs to be done as economically as
possible (the greatest possible explanatory power with the smallest number of
dependent variables). This requires that the model is constructed step by step,
involving two possible approaches: either starting from a full (saturated) model and
working backward to an optimal model, or starting with a model with only a con-
stant and building up to the optimal model. In Boumeester’s (2004) study the sec-
ond approach is utilized. The analysis begins with an estimation of the values of the
dependent variables using a model with only a constant. The partial correlations
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between the residuals are then determined from this estimation and all the possible
explanatory variables. The first independent variable is added on the basis of the
direction (meaningful) and strength (as high as possible) of the correlation coeffi-
cients. This extensive model is then used to estimate the dependent variables again.
The partial correlation coefficients between the residuals and the remaining possible
explanatory variables are calculated again, on the basis of which the next dependent
variable can be selected and added to the model. This procedure is repeated as long
as the addition of an independent variable leads to substantial improvement in the
model. It is possible that the whole process of estimating the model can be repeated
with alternative combinations of the explanatory variables in the model.

2.5.2 The Method

The aim of the analysis is to develop an explanatory model of how the demand for
expensive owner-occupied housing evolves, simultaneously based on the changes
in diverse social-economic, demographic, and housing market factors. This implies,
therefore, a multivariate analysis that results in an analysis model very similar to a
standard regression model (see, for example, Field 2004, p. 116):

Y=B,+BX +B,X,++BX, +¢ (2.1

The same criteria hold for an assessment of this model as for a standard multiple
regression analysis. Firstly, the model needs to be as sparing as possible; in other
words a model with the smallest number of independent variables and the greatest
explanatory power possible.

Both the explanatory variables incorporated in the model and the direction of the
determined links need to be theoretically possible. If the model is also going to be used
to gain insight into possible changes in the short or middle—long term then the “turning
points” in the development of the demand need to be explained as well as possible.

From a statistical point of view, just as with a standard regression model, this
model must meet the following criteria: the links between the dependent variables
and the individual explanatory variables need to be linear (no nonlinearity), the
independent variables must not be too strongly correlated with each other (no multi-
collinearity), the residuals must be normally distributed with an average of zero and
the distribution must be the same for each value of the predictor(s) (no heteroske-
dasticity) and must not be correlated with each other (no autocorrelation) (Lewis-
Beck 1980; Berry and Feldman 1985).

Due to the specific role of “time” in the model, the proportion of the explained
variance, R?, is assessed differently than in a standard regression model. R* indi-
cates the correlation between the actually observed values and the estimated values
of the dependent variable using the model. Due to the fact that the score in year (f)
may also have an influence in subsequent year(s), known as the trend correlation, a
high value for R? is generally pretty quickly obtained. In addition, R* is often esti-
mated slightly too high in small sample sizes, giving the impression that the model



42 H.J.EM. Boumeester

fits better than is actually the case. It is therefore better to utilize R* corrected for
the number of degrees of freedom. Just as in standard regression analysis, the
analysis aims for an R? that is as high as possible (Draper and Smith 1981).

The standard error (standard error of the estimates, SEE) is aimed to be as low
as possible. The smaller the SEE, the more accurate and reliable the model. The
standard error is used to determine the 95% confidence interval of the estimated
values (Draper and Smith 1981).

In repeated cross-sectional analysis, one has to take possible autocorrelation into
account. Autocorrelation indicates a connection between observations at a particular
time with observations from the same series at an earlier time. If autocorrelation is
reported, then consecutive observations are not independent of each other. Auto-
correlation can lead to incorrect standard errors and consequently incorrect hypoth-
esis tests and confidence intervals (Cohen et al. 2003). To test for autocorrelation the
Durbin—Watson test (DW) is often used. The value of the DW statistic d always lies
between 0 and 4 (Maddala and Lahiri 2009). Values close to zero indicate a positive
autocorrelation between the residuals and values near 4, a negative autocorrelation.
A value of 2 indicates no autocorrelation. A more precise indication can be obtained
by comparing the value d to lower and upper critical values, which are based on the
number of parameters (predictors +constant) and the number of cases in the model
(see, for example, Table A.5 on p. 616 of Maddala and Lahiri (2009)).

A last comment concerns the number of observations required for a reliable
analysis. Although there is no standard rule, the number of observations in the
example given — 38 observations (19 x 2 half-years) — seems to be somewhat limited.
This is a limitation of the current example.

2.5.3 The Variables

The dependent variable “realized demand for more expensive owner-occupied
houses” can be transformed into the number of households that choose a dwelling
in the more expensive segment of the market, and therefore choose not to rent or to
buy a cheaper house. In the literature, it is clear that changes in the sale price of
dwellings can influence the buying behavior of housing consumers, in terms of both
affordability and the so-called speculative effect. The variable “sale price” defi-
nitely plays a role in the explanation of the progression of the level of demand for
more expensive houses to buy. If the average sale price is utilized to distinguish the
more expensive segment, then part of the explanatory power will not be seen. For
this reason, the term “more expensive houses to buy” is defined as “all detached and
semidetached dwellings in the owner-occupied sector” (Boumeester 2004). Closer
examination shows that the average sale price for these types of dwellings is higher
than for other types of dwellings. Detached and semidetached dwellings can there-
fore be considered as a proxy for the top end of the owner-occupied sector. The
housing market sector “detached and semidetached dwellings” includes at least
45% of the housing market (which is about 20% of the total housing stock).
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Fig. 2.4 The number of households that moved to a detached or semidetached dwelling in the
Netherlands, on a half-year basis, during the period 1975-1993 (Adapted from Boumeester 2004,
Fig. 8.1, p. 217)

Changes in the realized demand can be determined with the help of the consecu-
tive WBO databases. Using these data, a series of the number of house moves on a
6-monthly basis can be constructed over a longer period of time (1975-1997).
Figure 2.4 illustrates the changes in the demand for more expensive houses and this
demand for detached or semidetached houses to buy.

When there is no insight into the changes in the total number of households, the
developments within this series do not say much about the changes in the develop-
ment of demand in the highest segment of the house-buying market. The number
of moves into detached or semidetached owner-occupied houses is therefore related
to the total number of households in the Netherlands. The variable to be explained
therefore becomes “the percentage of all households that move to a detached or
semidetached house per half year.” As a consequence, the percentages are advanced
by 2 months. Figure 2.5 illustrates the course of the dependent variable. The share
varies from 0.75% in the second half of the 1970s, to 0.35% at the beginning of the
1980s to approximately 0.60% in the first half of the 1990s.

As was indicated in the introduction to Sect. 2.5, the literature shows that the
actual relocation behavior is dependent on the housing preferences of households
and on the availability, accessibility, and affordability of dwellings. The number of
relocations to dwellings at the top end of the market in a particular period is there-
fore partly dependent on the demographic and social-economic composition of the
population, the supply of such dwellings (both in new-build and the existing hous-
ing stock) changes in prices in the housing market and within the rental sector, and
the possibilities within the mortgage market (level of mortgage interest rates, types
of mortgage).

The potential predictors are therefore, in the first instance, constructed from the
possible explanatory variables listed below. Series of data on a half-yearly basis are
gathered for these factors and then the most appropriate way to represent the data is
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Fig. 2.5 The number of households that moved to a (semi)detached owner-occupied dwelling, as
a percentage of the total number of households in the Netherlands, in the period 1975-1997 (two
periods average) (Adapted from Boumeester 2004, Fig. 8.3, p. 224)

sought by applying transformations (absolute figures, percentage of change,
advanced averages over two or more periods). The following datasets are involved:

» Population growth by age categories (absolute numbers).

* Average income of households (absolute value and percentage of change).

* Inflation.

* Average house price (nominal, real, absolute value, and percentage of change).

* Average rent for housing (nominal, real, absolute value, and percentage of change).

» Average mortgage interest rate (nominal, real, absolute value, and percentage of
change).

e Newly built dwellings in the owner-occupied sector or in the rental sector
(absolute numbers).

* Proportion of the owner-occupied sector in the existing housing stock (percentage).

By studying the correlations between the dependent variable and these factors,
as well as by graphic comparisons, the usability of these factors in the time-series
analysis can be determined. It is also taken into account that changes in these factors
may have a delaying effect on how the demand changes. For example, from the
literature it is already known that a fall of the mortgage interest rate or a bigger
housing supply (newly build and in the housing stock) only affects the consumers’
choices on the housing market after some time.

2.5.4 Results

After examining a number of alternative explanatory models, it seems that model
A (see Table 2.3) can most accurately estimate the dependent variable “number of
households that have moved into a detached or semidetached house, as a percentage
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Table 2.3 Model of explanation for the volume of the demand for (semi)detached owner-occupied
dwellings in the Netherlands in the period 1975-1993

Model profile? b t B
Model A
Constant 0.211 (3.60)
Real price{1} 0.002 (10.92) 0.762
Interest rate{2} -0.021 (-4.92) -0.303
Supply (1} 0.00000489 (5.04) 0.260
Aged 65+ 0.000011 (5.26) 0.310
Nominal price{3} -0.004 (-3.30) -0.232
N 37 Sign on 5%
R? 0.932
SEE 0.025
Durbin—Watson 1.850

Source: WBO 1977/1978, 1981, 1985/1986, 1989/1990 and 1993/94 (OTB/TUDelft calculations)
b b-coefficient, t value of the T-test, B standardized b-coefficient, real price average real house
prices (corrected for inflation, in terms of 1994 prices), interest rate average nominal mortgage
interest rate, supply number of newly built dwellings in the middle and upper price classes, on a
half-year basis (a two periods average), Aged 65+ increase (absolute) of the number of persons in
the age category 65 years or older, on a yearly basis (a two periods average), nominal price
changes (%) in the average nominal house prices, on a half-year basis (a two periods average),
N number of observations, R? percentage explained variance, corrected for the number of degrees
of freedom and based on the number of observations and the number of independent variables in
the model, SEE standard error of the estimated value

*The addition {1} means that the independent variable affects the dependent variable with a lag
of one period (half year)

of all households.” This involves a model that comprises five explanatory variables
as well as the constant. Three variables are related to the housing market conditions,
one variable is a social-economic indicator and the fifth variable is a demographic
indicator. The negative coefficients indicate that the level of the mortgage interest
rate and the variation from the average nominal sale price are negatively related to
the size of the realized demand for more expensive housing. The datasets used can
be found in Table A.1 of the Appendix.

The #-test makes clear that in this model all relations between the predictors
and the dependent variable are statistically significant, meaning that the predic-
tors have an influence on the dependent variable. The level of the average rela-
tive sale price has by far the strongest relation (standardized B-coefficient=0.76)
with the dependent variable to be explained. Increases in real house prices lead,
other things being equal, to more moves to detached or semidetached houses,
with a delay of one period (a half-year). Housing consumers also want to profit
from the relatively large increases in the value of houses. However, there also
appears to be a brake on these changes, given the negative correlation coefficient
for the factor “change of nominal selling price” (B-coefficient=—-0.232). If the
actual price, corrected for short-term price fluctuations, continues to rise too
quickly, then after a delay of three half-years there will be a small drop in
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demand. If the other explanatory factors stay the same, the affordability of the
houses comes under pressure.

The level of the mortgage interest rate is included as the second variable in the
explanatory model and in the final model as the third strongest relation
(B-coefficient=-0.30) with the realized demand. The interest rate changes have a
negative effect, with a delay of two half-years.

The relation between the changes in the supply of new-build houses and the
actual demand appears to be less strong (B-coefficient=0.26) than the mortgage
interest rates, while at the same time the contribution to the total explained variance
is slightly higher. The effect on the demand is seen with a delay of a half-year.

Finally, the demographic variable “increase in the number of individuals
65 years or older” appears to have a strong relation with the dependent variable
(B-coefficient=0.31). However, the relation does not correspond with the expected
relation, given the positive correlation coefficient. There is apparently no demand
effect, but rather a supply effect: more older people leads to more vacated detached
and semidetached houses that other households can move into. In order to explain
this we need to look at the great “shortage in the housing market” during the
research period. The big potential demand from housing consumers for this type of
housing can only be transformed into actual relocation when such houses become
available, for example, due to older people moving house.

The model statistics indicate that the model is, on the whole, good. Approximately
93% of the variation in the dependent variable can be explained by this comparison.
The standard error for the estimated comparison is low, indicating a good fit between
the observed and estimated sets. In addition, the DW value (1.85) is sufficiently close
to 2 to indicate that there is no autocorrelation. When comparing this value to the
upper and lower critical levels, which are calculated on the basis of the number of
parameters and the number of cases in the model, there is a statistical indication that
the error terms are not positively autocorrelated. Note, however, that this statistic can
be biased by the relatively small number of observations.

2.5.5 The Predictive Potential of the Explanatory Model

Based on the explanatory model presented for the actual demand for detached and
semidetached housing it is possible to predict future changes in demand. An
important condition is that the relations found in the period studied do not change
in successive years. In addition it has to be assumed that the conditions for other
factors, which are possibly of influence but not present in the model, remain
unchanged.

In the study of Boumeester (2004) this was not the case, due to the introduction
of the double-earners’ mortgage in the Netherlands in 1992 that suddenly increased
the number of financing possibilities for households Therefore an adjustment of the
model was necessary by adding a dummy variable to distinguish the periods up to
1993 and after 1993. The predictive ability of that adjusted time-series model B,
with only slightly changed b-coefficients for all other predictors, is determined for
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Fig. 2.6 Observed and estimated number of households that moved to a (semi)detached owner-
occupied dwelling, as a percentage of the total number of households in the Netherlands in the
period 1975-1997 (Source: WBO 1977/1978, 1981, 1985/1986, 1989/1990, 1993/94, 1997/1998
(OTB/TUDelft calculations))

the period 1975-1998. The result for the actual demand for detached and semide-
tached housing is represented graphically in Fig. 2.6 and the model data for the new
model (model B) can be found in Table A.2 in the Appendix.

The explanatory model for the period 1975-1998, model B, can be written as:

D =0.227+0.002x RP,_, —0.023 x MI,_, +0.00000469 x S, , +0.00001 x A
~0.004 x NP,_, —0.047 x DUM,

where
D = number of movers to (semi)detached owner-occupied dwellings, as a per-
centage of the total number of households
RP = average real house prices (corrected for inflation, in terms of 1994
prices)
MI = average nominal mortgage interest rate
S = number of newly built dwellings in the middle and upper price classes, on
a half-year basis (a two periods average)
A = increase (absolute) of the number of persons in the age category 65 years
or older, on a yearly basis (a two periods average)
NP = changes (%) of the average nominal house prices, on a half-year basis
(a two periods average)
DUM = period effect, with 1975-1992=0; and 1993-1997=1

The actual data for changes in the demand for detached and semidetached owner-
occupied dwellings in the period 1994—1997 is available from the Housing Demand
Surveys 1997/1998. Besides the changes in demand in the period up to 1998, the
actual changes in the explanatory variables are also available. By adding these actual
values to the regression equation in the explanatory model, the “predicted” change in
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demand for detached and semidetached owner-occupied dwellings can be determined
for the named period. This prediction can then be compared with the actual change
in demand, available from the consecutive Housing Demand Surveys.

As seen in Fig. 2.6, the actual and estimated courses of the demand are now more
similar. The dummy variable is included in model B with a delay of three half-years
and has a negative relation with the dependent variable. This dummy therefore cor-
rects for the delayed reaction in the actual demand to the cited changes in the granting
of mortgages. Comparing the B-coefficients in the original (see Table 2.3) and the
new model (see Table A.2) shows that these are very similar, both in direction and in
strength. This confirms the assumption that the partial relations between the indepen-
dent variables and the actual demand are the same both before and after 1993.

2.5.6 Demand Projections Using Scenarios

Changes in the demand for detached and semidetached houses can be predicted for
several years using the model, even when the actual values of the independent vari-
ables in the comparison are not available. An important assumption in this case is
that the statistical relations are the same for these years as for the period 1975-1997.
An estimation of the future values of the explanatory variables also needs to be
made. In this situation scenarios are often utilized, within which the expected
changes in the variables should show a logical, realistic relationship.

Working with scenarios usually aims to provide a broad range of the possible
future changes in the dependent variable rather than providing as accurate a prediction
as possible. The detailed scenarios need to be clearly distinguished from each other:
a minimum and a maximum variant (and possibly a variant in between), a favorable
and an unfavorable variant, or a most probable variant and a more desirable variant.

The expected demand for detached and semidetached dwellings in a scenario
can be calculated by adding the values, per period, for the six independent variables
from that scenario into the regression equation for model B. This calculation is
repeated for each scenario and the findings can then be compared. A graphic rep-
resentation is also often useful.

The quality of such predictions of housing demand therefore depends on the
demonstrated validity/stability of the model, the degree to which the context stays
the same and the credibility of the scenarios utilized.

Boumeester’s (2004) study calculated a model-based prediction for the changes
in the demand for detached and semidetached owner-occupied dwellings. Three
scenarios were used: a very favorable future scenario (scenario C), an unfavorable
future scenario (scenario B) and moderate development (scenario A). For the period
1998-2002, the actual values for the independent variables are utilized and from the
first half of 2003 the model input is scenario-specific. An overview of the utilized
data can be found in Table A.3 in the Appendix.

The results are illustrated in Fig. 2.7. The predictions according to the three
scenarios clearly vary in the last years. The value of the dependent variable could
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Fig. 2.7 Observed and estimated number of households that moved to a (semi)detached owner-
occupied dwelling, as a percentage of the total number of households in the Netherlands in the
period 1975-1997, and the forecast using three scenarios for the period 1998-2007 (Source: WBO
1977/1978, 1981, 1985/1986, 1989/1990, 1993/94, 1997/1998 (OTB/TUDelft calculations))

increase to 1.1% of all households in 2007 under the most favorable conditions,
while in the most unfavorable scenario this value decreases to 0.72%. Converted
into the number of households that would move into a detached or semidetached
owner-occupied dwelling in the second half of 2007, the range lies between 81,000
and 52,000 households. On a yearly basis, this implies an actual demand for houses
in this market segment in the region of 100,000-160,000 dwellings.

2.6 Conclusions

In this chapter, we have shown that the value of housing demand research lies in the
connection between the features of households on the one hand and the features of
the current housing situation (the actual division of housing space) and the housing
preferences of the household concerned on the other. On the basis of such housing
demand, research and cross-sectional analysis can be carried out, local, regional,
and national policy can be formulated for diverse areas (division of housing space,
restructuring, housing costs, new-build supply). The data gathered in a one-off
housing demand study can be used to more accurately specify the housing supply
(market segments) and demand (consumer groups), and to determine the current
and desired division of housing space and the discrepancy between the two. There
is, however, no reference point.
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For this reason, the questionnaire is often repeated in other housing market areas
(or a national study split up into regions) or at another time in the same area. Using
the same questionnaire means that the findings can be compared directly and the
relative value of the results can be determined.

Cross-sectional data gain more value, however, when the survey is repeated in
the same study area at regular intervals and with the same measurement instrument.
In this way, a whole series of information is created at an aggregated level about
unequivocal operationalized variables. It is then possible to determine changes over
time for individual variables and also relations between the variables. Possible
trends can then be identified. The Housing Demand Survey (1977-2002) and its
successor Housing Research Netherlands (2006-2009) provide the opportunity to
conduct a repeated cross-sectional analysis.

In the Dutch surveys referred to the actual relocation movements are determined,
which means that changes in the demand for dwellings (in a particular market seg-
ment) can be mapped out. This change in demand can then be related to other
macro changes, which may provide an explanation for the change.

The study by Boumeester (2004) is used in this chapter as an example of such
an analysis. The change in the number of households that move to a detached or
semidetached house can be mostly explained by some housing market factors and
social-economic and demographic variables. The model estimated for the period
1975-1997 can then be used to make predictions for changes in the demand for
detached and semidetached houses between 1998 and 2007.

2.7 Appendix

Table A.1 Data used in the time-series analyses of the realized demand for (semi)detached
owner-occupied dwellings

Period Demand Real price Interest rate Supply Aged 65+ Nominal price

1973-1 162,100 8.50 13,312 13,672 6.60
1973-2 188,100 8.66 14,445 14,592 10.00
1974-1 178,600 8.59 15,719 15,511 8.90
1974-2 220,000 9.65 17,138 16,038 9.80
1975-1 192,400 9.95 15,039 16,565 6.60
1975-2  0.53 208,000 9.40 12,700 15,966 3.00
1976-1 0.53 221,700 8.87 11,501 15,368 12.30
1976-2  0.52 252,800 8.79 10,165 13,723 14.80
1977-1 0.58 297,000 8.89 11,162 12,079 19.90
1977-2  0.65 321,300 8.67 13,255 14,793 16.00
1978-1 0.69 330,700 8.41 12,630 17,506 7.50
1978-2  0.75 314,400 8.29 14,760 16,646 0.90
1979-1 0.71 300,000 8.85 16,797 15,785 =2.70
1979-2  0.71 279,700 9.55 13,985 16,500 -3.10
1980-1 0.72 259,300 10.64 13,859 17,214 -3.80
1980-2  0.66 236,700 11.36 13,870 15,278 —4.80

(continued)
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Table A.1 (continued)
Period Demand Real price Interest rate Supply Aged 65+ Nominal price

1981-1 0.62 219,800 11.58 12,013 13,342 -4.90
1981-2  0.55 193,600 12.28 8,420 13,234 -6.30
1982-1 0.46 179,400 11.74 5,672 13,127 —-6.90
1982-2  0.37 175,000 10.22 4,040 11,527 -2.90
1983-1 0.38 178,400 9.09 2,867 9,927 1.00
1983-2  0.44 174,600 8.72 2,960 10,049 1.40
1984-1 0.39 169,600 8.62 2,394 10,172 —-0.80
1984-2  0.43 168,900 8.35 2,315 10,408 -0.30
1985-1 0.42 166,300 8.20 2914 10,644 0.30
1985-2 048 166,400 7.84 2,910 15,183 0.10
1986-1 0.54 172,700 7.34 3,587 19,721 2.00
1986-2  0.57 176,700 6.98 4,540 18,567 2.90
1987-1 0.57 183,200 6.90 5,996 17,413 2.60
1987-2  0.54 183,500 6.98 8,040 17,720 2.10
1988-1 0.55 188,400 6.85 10,504 18,027 2.10
1988-2  0.59 191,700 6.87 12,340 18,248 2.70
1989-1 0.59 198,900 7.49 12,874 18,470 3.10
1989-2  0.60 202,700 8.18 14,415 16,389 3.40
1990-1 0.63 202,200 8.98 15,444 14,309 1.90
1990-2  0.57 195,400 9.65 15,675 14,159 -0.50
1991-1 0.52 196,700 9.58 16,182 14,009 0.40
1991-2  0.54 198,800 9.49 14,910 13,518 3.00
1992-1 0.53 205,000 9.37 14,950 13,027 4.00
1992-2  0.51 208,900 9.13 17,120 12,971 3.90
1993-1 0.54 215,800 8.54 18,539 12,916 3.80
1993-2  0.60 223,100 7.51 20,025 12,075 4.80
1994-1 0.59 232,400 7.02 19,489 11,234 5.30
19942 0.56 229,700 7.56 23,416 12,012 2.80
1995-1 0.59 231,700 7.98 24,124 12,791 1.00
1995-2  0.62 239,800 7.40 25,530 13,220 3.00
1996-1 0.63 250,600 6.64 23,615 13,649 5.00
1996-2  0.63 253,800 6.25 19,851 12,566 4.00
1997-1 0.66 266,200 6.02 19,649 11,483 4.50
1997-2  0.69 272,100 593 20,502 12,212 4.60

Source: WBO 1977/1978, 1981, 1985/1986, 1989/1990, 1993/94, 1997/1998 and Statistics
Netherlands 2004 (OTB/TUDelft calculations)

Demand number of movers to (semi-)detached owner-occupied dwellings, as a percentage of the
total number of households, real price average real house prices (corrected for inflation, in terms
of 1994s prices), interest rate average nominal mortgage interest rate, supply number of newly
built dwellings in the middle and upper price classes, on a half year basis (a two periods average),
aged 65+ increase (absolute) of the number of persons in the age category 65 years or older, on a
yearly basis (a two periods average), nominal price changes (%) of the average nominal house
prices, on a half year basis (a two periods average)
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Table A.2 Explanatory model for the level of actual demand for detached and semi-
detached owner-occupied dwellings in the period 1975-1997

Model profile? b t B
Model B
Constant 0.227 (4.29)
Real price{1} 0.002 (12.27) 0.771
Interest rate{2} -0.023 (-5.93) -0.354
Supply {1} 0.469 E-05 (5.43) 0.332
Aged 65+ 0.010 E-03 (5.59) 0.292
Nominal price2{3} -0.004 (-3.67) -0.230
Dummy93{3} —-0.047 (-2.8) -0.193
N 45 Sign op 5%
R 0.931
SEE 0.024
Durbin—Watson 1.844

Source: WBO 1977/1978, 1981, 1985/1986, 1989/1990, 1993/94, 1997/1998 (OTB/
TUDelft calculations)

Real price average real house prices (corrected for inflation, in terms of 1994s
prices), Interest rate average nominal mortgage interest rate, Supply number of newly
built dwellings in the middle and upper price classes, on a half-year basis (a two
periods average), Aged 65+ increase (absolute) of the number of persons in the age
category 65 years or older, on a yearly basis (a two periods average), Nominal price
changes (%) of the average nominal house prices, on a half-year basis
(a two periods average)

*The addition {1} means that the independent variable effects the dependent variable
with a lag of one period (half year)
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