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preface

Netspar stimulates debate and fundamental research into the implica-
tions of the aging of the population, the sustainability of pensions and 
government policy. The aging of the population is front-page news, as 
many baby boomers are now moving into retirement. More generally, 
people live healthier and longer while at the same time families choose 
to have fewer children. Although the aging of the population often gets 
negative attention, with bleak pictures painted of the doubling of the 
ratio of the number of people aged 65 and older to the number of the 
working population during the next decades, it must, at the same time, 
be a boon to society that so many people are living longer and healthier 
lives. Can the falling number of working young afford to pay the pen-
sions for a growing number of pensioners? Do people have to work a 
longer working week and postpone retirement? Or should the pensions 
be cut or the pension premium paid by the working population be raised 
to afford social security for a growing group of pensioners? Should people 
be encouraged to take more responsibility for their own pension? What is 
the changing role of the social partners in the organization of pensions?  
Can and are people prepared to undertake investment for themselves for 
their pension, or are they happy to leave this to the pension funds? Who 
takes responsibility for the pension funds? How can a transparent and 
level playing field for pension funds and insurance companies be 
ensured? How should an acceptable trade-off between social goals such 
as solidarity between young and old, or rich and poor, and individual 
freedom be struck? But most important of all: how can the benefits of 
living longer and healthier be harnessed for a happier and more pros-
perous society?
  The Netspar Panel Papers aim to meet the demand for understanding 
the ever-expanding academic literature on the consequences of aging 
populations. They also aim to help give a better scientific underpinning 
of policy advice. They attempt to provide a survey of the latest and most 
relevant research, try to explain this in a non-technical manner and  
suggest some directions for policy-relevant research and, if possible, 
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offer some policy conclusions. Let there be no mistake. In many 
ways, formulating such a position paper is a tougher task than writing 
an academic paper or an op-ed piece. The authors have benefited from 
the comments of the Editorial Board on various drafts and also from the 
discussions during the presentation of their paper at a Netspar 
Panel. This is important, since it concern topics of immense importance 
for society. 
 
Rick van der Ploeg
Chairman of the Editorial Board of the Netspar NEA Papers and 
Panel Papers
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executive summary 

Housing is one of the most important consumption goods, also for the 
elderly. Moreover, home equity is usually the most important asset in the 
investment portfolio of owner-occupiers, and household wealth of the 
elderly is thus extremely sensitive to developments on the housing mar-
ket. This panel paper surveys the literature on housing as a consumption 
good and asset category over the life cycle, and presents stylised facts on 
the housing-market behaviour of Dutch households over their life cycle.

Elderly people usually prefer to stay in their house for a long time. Psy-
chological and social costs are of crucial importance in this respect. While 
the preference to stay as long as possible in an owner-occupied house is 
not irrational, it does contradict the standard versions of the life-cycle 
(intertemporal utility maximization) model. This model suggests that 
‘empty-nest’ households reduce their housing consumption in terms of 
space, and free some of the equity accumulated in their home for con-
sumption purposes. As long as the preference to stay in the owner- 
occupied house is acknowledged, there is no reason to assume that 
people are unwilling to use their equity for consumption or health 
expenditure. There should therefore be a second chance for reverse 
mortgages and flexible credit lines based on housing collateral. One 
argument in favour of this view is supported by evidence that fluctua-
tions in house prices have a significant effect on household consumption 
in housing markets with liberalized financial markets. In many cases, 
capital gains or losses can be realized only when the household returns 
to the rental sector. This suggests that welfare increases can be obtained 
if households are able to downgrade or upgrade housing equity using 
innovative financial products during their stay in the owner-occupied 
sector. This is particularly the case for elderly homeowners. 
 To the extent that households adjust their consumption according to 
changes in house prices, uncertainty with respect to house prices is wel-
fare decreasing. This suggests that there might be a market for financial 
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products that decrease the exposure of owner-occupiers to house price 
risk. Diversification, the traditional response of investors seeking to miti-
gate risk, could also work well in the case of housing.The stylised facts 
on the housing-market behaviour of Dutch households over the life cycle 
are taken from an extensive survey of the Dutch population in 2006. 
A striking phenomenon that can be derived from this dataset is the fact 
that elderly owner-occupiers often live in sizeable houses with large 
amounts of equity and low out-of-pocket housing costs. The literature 
suggests that two kinds of borrowing constraints dominate behaviour in 
the housing market: the down-payment constraint and the mortgage-
qualification constraint. The paper analyses the impact of these con-
straints in the Netherlands, and then discusses how risk considerations 
affect the demand for housing and other assets. 
 The two main instruments in the current Dutch housing market policy 
are the rent allowance and the deductibility of interest payments on 
mortgages. Addressing the latter: Whereas the tax system contains strong 
incentives for owner-occupiers to maximize the amount of mortgage 
debt, there are important constraints concerning mortgage-interest 
deductibility. For instance, currently elderly homeowners who consider 
the use of a reverse mortgage to supplement their pension income would 
no longer be able to use the mortgage-interest deductibility. Would it 
not be more attractive to adjust the tax code to enable the use of the 
currently under-utilized home equity of the elderly households in order 
to address the increased need for care of elderly people?
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housing wealth and 
household portfolios  
in an aging society

1.  Introduction

Housing is one of the most important consumption goods: most house-
holds spend a sizable fraction of their consumption expenditure on rent 
or out-of-pocket user costs, notably mortgage interest. For owner-occu-
piers, housing equity is usually the most important asset as well, 
although many owner-occupiers have assumed a large mortgage loan. 
House prices and interest rates are subject to changes, and recent devel-
opments on the American housing market have reminded us of the fact 
that a house can be a vulnerable property.
 Since home equity is usually the largest component in the investment 
portfolio of an owner-occupier, household wealth is extremely sensitive 
to housing-market developments. In the recent past, the prolonged 
period of house price increases contributed to the impression that hous-
ing is a safe investment with high returns, but the developments of the 
early 1980s demonstrated that other scenarios are also possible. The 
combination of a substantial increase in real interest rates and an eco-
nomic recession may occur again in the future. This would probably lead 
to a substantial drop in house prices — implying almost overnight the 
disappearance of large amounts of housing capital.
 Although this paper does not aim to discuss the (un)likelihood of such 
dramatic events, it does attempt to shed some light on the determinants 
of housing demand and, through this, to generate insight into the way 
households deal with the constraints and opportunities they encounter 
on the housing market. The modest purpose of highlighting some of the 
insights offered by the economic literature on household behavior with 
respect to housing should, nevertheless, be expected to increase our 
understanding of the likelihood of specific events and perhaps of policy 
measures that can be taken to avoid undesirable developments.
 Section 2 sets the scene by discussing some stylized facts about the 
Dutch housing market on the basis of the recently collected WOON06 
data. Two interesting phenomena that emerge from this section are that 
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many middle-aged owner-occupiers have assumed two or more mort-
gage loans, and that elderly owner-occupiers often live in large houses 
with large amounts of equity and low out-of-pocket housing costs.
 Using the economic literature as a starting point, section 3 considers 
how borrowing constraints related to housing affect household behavior. 
At the beginning of their life cycle, would-be homeowners are con-
strained by a down-payment requirement or a maximum mortgage-pay-
ment-to-income ratio. Households may deal with these restrictions in 
various ways: by saving more, by supplying more labor or by starting 
with a smaller dwelling. The mortgage industry has also proved helpful 
in developing new types of mortgages that have lower initial payments, 
usually making more intensive use of tax facilities such as the deduct-
ibility of mortgage interest payments. At the end of the life cycle, hous-
ing equity is rather illiquid, which seems to result in the postponement 
of its consumption or its bequest — even though the relevant borrowing 
constraints at that time seem less severe and can in any case be relaxed 
by downsizing housing consumption or moving to the rental sector. 
Although the distortionary effects of borrowing constraints have attracted 
much attention in the literature, we note that they also protect lenders 
and borrowers against assuming too much risk.
 Sections 4 and 5 discuss the effects of risk and uncertainty on housing 
demand. One specific aspect of housing is that it functions simultane-
ously as consumption good and as asset. This dual role imposes a con-
straint on the asset portfolio of the owner-occupier that diminishes his 
ability to diversify risks. Although this observation has evoked some 
ingenious suggestions for the development of financial instruments that 
would solve this problem, a market for such housing-based financial 
derivatives has not (yet) been developed. The homeowner’s exposure to 
risk is increased even further when he postpones repaying the mortgage 
and invests his money in assets promising a higher (but uncertain) 
return, as is attractive in the current Dutch tax system.
 It is worthwhile to note here that a house is much more than a source 
of risk. An outright owner, in particular, obtains from his house a steady 
and certain flow of services at low out-of-pocket cost. This observation 
sheds light on the position of many elderly homeowners. The picture 
becomes even more complete if we add the health and mortality risks 
that figure prominently for this age group, and observe that many elderly 
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homeowners use housing equity as a buffer for uncertain medical 
expenses down the road.
 Throughout the paper we take a life-cycle perspective in a double 
sense. The next section presents some global information about the 
housing situation of the Dutch population by plotting a number of rele-
vant variables as a function of the age of the head of household. This 
information serves as an empirical background for the economic analyses 
that will be reviewed in subsequent sections. Most of these analyses take 
the life-cycle hypothesis — briefly, the idea that households are inter-
temporal utility maxi mizers — as their analytical framework, and this is 
the second sense in which we take a life-cycle perspective.
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2.  Some stylized facts

This section presents some descriptive evidence on housing-market 
behavior of Dutch households over the life cycle. This provides a back-
drop for the survey of economic literature that follows. It should be clear 
from the outset that in the present section we use the life-cycle concept 
not in the formal sense of intertemporal utility maximization, but as a 
descriptive device for organizing data on housing over the life course of 
individuals. The data are those of WOON06, an extensive survey dataset 
that contains information about housing and related variables of the 
Dutch population in 2006. It is important to keep two general aspects of 
these figures in mind when reading this section. The first is that the lines 
refer to averages over numbers of respondents of a particular age that 
become smaller at higher ages.1 The result is that the means become 
more volatile for higher ages. The second aspect to keep in mind is that 
all figures refer to cross-sections. Although this should be self-evident 
from the source of the data, experience shows that it is highly suggestive 
to interpret them as referring to developments over time. This can be 
misleading when cohort effects are present in the data, as is probable for 
most of the pictures shown below. The discussion will sometimes refer to 
such effects explicitly, but even if it does not, the reader should be aware 
of their possible presence.

2.1 Renting and owning over the life cycle
Figure 1 shows the share of owner-occupied households as a function of 
the age of the head of household. Homeownership increases steeply 
with age for heads of households in their twenties, and then levels off 
just above 60% and decreases with age for heads of households above 
55 years of age. The share of renters is always at least one-third. 
 Rouwendal (2007b) provides some information about cohort effects 
that shows that homeownership among the younger (but especially 
among the elderly) households has increased markedly over time. This 
suggests that in the next decade homeownership rates among house-
holds in their sixties will also be above 60%.

1 The age is the age of the head of the household (as indicated by the households). 
All figure refer to ages between 25 and 85.
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2.2 Tenure choice, income and labor supply
Homeownership is not just a matter of taste that is idiosyncratically dis-
tributed among households. It is systematically related to a number of 
other important life-cycle variables, such as income and household labor 
supply. This is illustrated by the three graphs presented in this 
subsection. 
 Figure 2 shows the net monthly household income2 of renters and 
homeowners as a function of the age of the head of household. On 
 average, the income of homeowners is much higher than that of renters. 
Moreover, the pattern of income over the life cycle is different for the two 
groups: for renters, average income remains almost constant after they 
pass their twenties, whereas for owners it peaks around 50 years of age. 
At higher ages the difference becomes much smaller.

2 It is the sum of the net incomes of the interviewed person and his or her partner 
when present.

Figure 1 Share of owner-occupiers and age of the head of household
Source: own computations based on WOON06
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The diverging income patterns of renters and owners are related to dif-
ferences in labor supply between those groups. Figure 3 shows that the 
share of two-earner households is much higher among the homeowners 
than it is among the renters. Figure 4 shows the number of hours worked 
by (adult) household members3 as a function of the age of the head of 
household. The pattern is very close to that of the share of two-earner 
households.

A comparison of Figure 2 with Figures 3 and 4 shows that the income of 
homeowners peaks later than the share of dual earners and the number 
of hours supplied. Apparently, homeowners often realize increases in 
their hourly wage rate after having participated on the labor market for a 
number of years. This may be related to a higher level of education and 
an associated ability to continue accumulating human capital after 
entering the labor market. Renters seem to lack this ability, or move 
to homeownership as soon as their income rises. 

3 The figure indicates the sum of the number of hours worked by the head of house-
hold and his/her partner, when present.

Figure 2 Household income and age of the head of household 
Source: own computations based on WOON06 
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Figure 3 Share of two-earner households and age of the head of 
household
Source: own computations based on WOON06

Figure 4 Hours worked per household and age of the head of household
Source: own computations based on WOON06
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2.3 Household composition and housing demand
Owner-occupiers differ from renters not only in their labor supply, but 
also in household composition. Figure 5 shows the average number of 
persons of owner-occupied and rental households as a function of the 
age of the head of household. Homeowners have larger households than 
renters throughout the life cycle. The larger share of renters among single 
households may explain part of the difference; the remaining difference 
can be attributed to the presence of children. The difference in house-
hold size is especially large for households in their thirties and forties, 
and decreases when children leave the parental home.

Figure 6 shows that the pronounced changes in household size over the 
life cycle are only partly reflected in the development of the number of 
rooms available. Owner-occupiers live in larger houses than renters do, 
and the average size of the houses of both groups reaches a maximum 
just above age 40, but the changes in house size are much more gradual 
than the changes in household size.

Figure 5 Household size and age of the head of household
Source: own computations based on WOON06
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Figure 6 Number of rooms and age of the head of household
Source: own computations based on WOON06

Figure 7 Rooms per person and age of the head of household
Source: own computations based on WOON06
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As a consequence of these differing developments, the number of rooms 
per household member is low during the early stages of the life cycle, 
and increases when the share of ‘empty nests’ grows as household heads 
reach their fifties or sixties. Figure 7 shows that the number of rooms per 
person is somewhat higher among middle-aged renters than owners4, 
but the gap between the amount of space used by owner-occupiers and 
renters increases in age.

2.4 Mobility
The relatively stable housing consumption (as measured in the number 
of rooms) is related to the relatively low housing mobility. Figure 8 shows 
the elapsed duration of residence of renters and owners at the moment 
that the interview for WOON06 took place. This elapsed duration is low 
when the head of household is young, and increases with age. 

4 This probably has much to do with the higher share of singles among renters.

Figure 8 Average elapsed duration of residence and age of the head of 
household
Source: own computations based on WOON06
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Again, note the diverging development among elderly homeowners and 
renters. Whereas the elapsed duration of residence stabilizes among 
elderly renters, it continues to increase among owners.

Figure 9 shows the corresponding pattern of mobility. It pictures the 
share of renters and owners that have moved to their present housing in 
the two years preceding the WOON06 interview. For homeowners in their 
twenties, this recent mobility is larger than for renters in the same age 
class, as should be expected on the basis of the steeply increasing share 
of homeownership. For all other age classes, however, renters are more 
mobile than owners.

2.5 Mortgages
Most owner-occupiers financed the purchase of their house partly or 
completely with a mortgage loan. Figure 10 shows the average number of 
such loans taken by an owner-occupier as a function of age. The figure 
shows that this average is larger than 1 for owner-occupiers under 60 
years of age. Taking into account that assuming two mortgages at once 

Figure 9 Housing mobility and age of the head of household
Source: own computations based on WOON06
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would be exceptional 5 (because of the transaction costs involved), many 
households took a second mortgage after they first became owner-occu-
piers. Presumably this often happens when the household moves to 
another house, or decides to improve the house.
 Since most mortgage types are self-amortizing, it is not surprising that 
the number of mortgages falls with the age of the head of household. In 
view of the large elapsed duration of residence of most elderly owner-
occupiers, the relatively slow decrease of the average number of mort-
gage loans is the more surprising aspect of Figure 10. Note, for instance, 
that if the head of household is 70 years old, the average number of 
mortgages is still approximately 0.5.

Figure 11 shows the current value of the house,6 the original price paid 
and the outstanding value of the mortgage loan. It shows that the value 

5 Combinations of mortgage types have recently become popular in the Netherlands. 
Such combinations were included as a single mortgage loan in the computations 
underlying Figure 10.

6 Note that these are self-estimated values of owner-occupiers. The literature suggests 
that they are often 5-10% higher than actual sales values.

Figure 10 Average number of mortgage loans (of owner-occupiers) and 
age of the head of household
Source: own computations based on WOON06
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of the outstanding mortgage loan is very close to the price originally 
paid, until the head of household is approximately 60 years of age. If the 
head of household is older, then the outstanding value is usually smaller 
than the price originally paid, although the difference increases slowly.

Most owner-occupiers feel that the current value of their house is sub-
stantially higher than the price they paid for it. This means that the 
investment in their house has generated a considerable return. It is not 
surprising that this is especially true for the elderly owner-occupiers, 
who often purchased their current dwelling a long time ago — in many 
cases before the surges in house prices of the 1990s.

2.6 Out-of-pocket housing costs
Figure 12 shows the net out-of-pocket housing costs of renters and 
owner-occupiers. Although the net rent7 of the youngest renter house-

7 This is the difference between the actual rent and the rent allowance, formerly 
known as the individual rent subsidy.

Figure 11 Original price, current price, outstanding mortgage loan and 
age of the head of household
Source: own computations based on WOON06
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holds is somewhat lower than that of renter households with a head 
older than 30, it does not change much with the age of the head of 
household. This is in sharp contrast with the difference between the net 
mortgage costs8 of owner-occupiers, which we have taken here as the 
indicator of their out-of-pocket housing costs. It appears that especially 
the very young owner-occupiers have very high mortgage costs. Although 
the difference decreases with the age of the head of household, net 
mortgage costs are on average higher than net rents for all owners below 
60 years of age. For elderly households, however, net mortgage costs 
decrease dramatically with age, due to the fact that for many the mort-
gage is amortized sooner or later. 

8 This is the difference between mortgage payments and the effect of the fiscal 
deductibility of mortgage rent paid on the amount of income tax paid by the house-
hold.

Figure 12 Net out-of-pocket housing cost and age of the head of 
household
Source: own computations based on WOON06
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2.7 Conclusions
The information provided in this section is only meant to provide some 
basic background for the literature review that follows. The mains find-
ings are as follows:
– Homeownership increases rapidly among young households, stabilizes 

at about 65% for middle-aged households and is lower among the 
elderly.

– The income of homeowners is on average substantially higher than 
that of renters; homeowners supply more hours of work, are more 
often two-earner households and realize increases in hourly wage 
rates longer than renters.

– Single-person households are overrepresented among renters, as are 
families with young children among owners; the number of rooms per 
person adjusts partially to household size for young- and middle-aged 
households, but empty nests usually imply a relatively large consump-
tion of housing, especially among elderly homeowners.

– Mobility decreases with age and is exceptionally low among elderly 
homeowners.

– Most owner-occupied housing is financed in part by one or more 
mortgage loans, and even among elderly households mortgages are 
frequently present.

– For young- and middle-aged households the total size of the mort-
gage loan(s) is on average almost equal to the price they paid for their 
current house; for elderly homeowners it is smaller.

– Net out-of-pocket housing costs among young- and middle-aged 
households are highest for owner-occupiers; among elderly house-
holds, owners pay on average much less than renters do.

 – The WOON06 database provides no information about other wealth 
components of households. Such information is provided in Alessie et 
al. (2002), to which we refer the interested reader.
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3 Intertemporal utility maximization and borrowing constraints

The previous section presented some suggestive evidence of the way in 
which households realize their demand for housing over the life cycle. 
In providing an economic interpretation of the observed behavior, the 
natural way to proceed is to adopt the hypothesis that actors attempt to 
optimize their well-being. The theory of intertemporal utility maximiza-
tion, usually referred to as the life cycle- or permanent-income hypo-
thesis, was developed in the 1950s and has continued to be a fruitful 
research area. Given the importance of housing as an asset and con-
sumption good, it is somewhat surprising to learn that the mainstream 
of this literature pays hardly any explicit attention to this commodity.9 
There is, however, a separate branch of the literature related to urban 
economics that is concerned with various aspects of housing. 
 This section reviews the classical treatment of Artle and Varaiya (1978), 
who stressed that life-cycle theory’s emphasis on the importance of the 
income flow over the entire life cycle as an explanatory variable for con-
sumption decision was in the case of housing at least partly misplaced 
because important credit constraints are present. This analysis gave rise 
to a vast literature on the importance of borrowing constraints, the 
 illiquidity of housing and associated restrictions on housing demand. 
Following the discussion of Artle and Varaiya’s contribution is a more 
detailed treatment of a number of relevant topics that it suggested.
 The discussion of this section has generally ignored the effects of 
uncertainty. The next section explores the consequences of incorporating 
this important phenomenon into the analysis.

3.1 A basic life-cycle model
Many households prefer to own the house in which they live. This basic 
preference for homeownership has to do with a desire to have a home as 
a place of one’s own. Homeownership is often connected to the ‘Ameri-
can dream’ of freedom and independence, but it must be stressed that a 
basic preference for homeownership is not restricted to the US, but 
seems to be universally present. Although homeowners bear the risk of 
local house-price developments, experience substantial moving costs 

9 For instance, the authoritative review of Browning and Lusardi (1996) and the 
monograph by Deaton (1992) pay no attention to housing.
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and must arrange for themselves the maintenance and temporary 
upgrading of the kitchen and the bathroom, they can take their deci-
sions without having to negotiate with a landlord. At least for house-
holds who expect to stay for a prolonged period, homeownership seems 
to be the generally preferred type of tenure.10 Economic analysis has 
stressed the principal-agent problems involved in renting as a basic 
drawback of this tenure form (see Henderson and Ioannides, 1983). 
Homeowners have an incentive to maintain their property optimally, 
whereas renters do not. Renting thus tends to be more expensive than 
owning, which makes owning the preferred tenure type.
 This is the basic position taken by Artle and Varaiya (AV), who provided 
a seminal analysis of the question why we see, nevertheless, so many 
renters around (Artle and Varaiya (1978)). The answer they provide 
stresses the effect of credit constraints on homeownership. In their 
model all housing is identical, but households have a basic preference 
for homeownership because of the lower housing costs involved. Hous-
ing costs of owner-occupiers are determined by an annuity mortgage 
with a given term and a given interest rate. This cost is lower than the 
rent that has to be paid for the same housing under the alternative 
tenure. 
 Households can borrow only a fraction, say (1-k), of the value of their 
home as a mortgage loan. This means that unless they start their life 
with enough wealth, they have to rent and save all the while until they 
are able to meet this credit constraint. When a house has been bought, 
it is an illiquid component of the homeowner’s wealth. The household is 
therefore unable to consume the equity it accumulates by paying for the 
mortgage unless it sells the house and returns to the rental sector. If the 
household does not want to bequeath all of its housing wealth, it must 
therefore become a renter towards the end of its life, so as to consume 
(part of) this equity. 
 AV’s analysis provides an explanation for the simultaneous existence 
of a rental and an owner-occupied sector, although the former tenure 
type is inferior. It does so by introducing two new constraints, in addi-
tion to the usual budget constraint. The first of these constraints forces a 
household to accumulate wealth for the down payment. The second 

10 See Dietz and Hauron (2003) for an extensive review of the social and private bene-
fits of homeownership.



28 panel paper 3

forces them to sell the house before being able to consume the accumu-
lated equity. Both constraints have received further attention in the sub-
sequent literature, which will be discussed later in this section.
 The main message of AV’s analysis is that the constraints associated 
with homeownership have substantial distortionary effects on the life-
cycle consumption pattern of households. In particular, they stress that 
these constraints may cause discontinuities in the consumption path, 
which are typically such that (non-housing) consumption jumps upward 
at the moment a house is bought (and no further saving for the down 
payment is necessary) and at the moment at which it is sold (and con-
sumption of the equity accumulated in the house can start). The analysis 
implies that consumption of homeowners is shifted towards later stages 
in the life cycle.
 One of the main attractive features of AV’s analysis is that it provides a 
simple explanation for the typical life-cycle pattern of tenure choice that 
appears, for instance, from Figure 1: renting is especially popular in the 
first and final stages of the life cycle, whereas ownership is the preferred 
type for middle-aged households.11

3.2 The down-payment constraint
AV’s analysis focused attention on the role of the down-payment con-
straint as a hurdle for would-be homeowners. The main reason for the 
presence of such a constraint is the default risk associated with a mort-
gage loan. If the homeowner has no equity, his housing risk is minimal. 
When house prices decrease, paying off the mortgage loan implies that 
the owner has to pay more for the house than the market price. He may 
therefore decide to ‘walk away’ from the home and leave the lender 
with the loss, while improving his own situation by buying a similar 
house at a lower price. This temptation for a homeowner is usually 
 mitigated by moral considerations, which tend to be reinforced by 
 reputational effects (notably, credit ratings) and sometimes also by legal 
sanctions that mitigate the temptation for such (overly) opportunistic 
behavior. 
 Nevertheless, lenders do not like a situation in which the value of the 
loan exceeds that of the collateral. An important reason is that if home-

11 It may be noted that AV’s analysis also neglects some – at least potentially – impor-
tant aspects of tenure choice, such as the difference in the cost of mobility of renters 
and owners.
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owners are unable to pay for the mortgage (for instance, because of 
unemployment or divorce), the consequences of default are similar, from 
the lender’s perspective, as when the homeowners are unwilling. Since 
banks cannot (or only imperfectly can) distinguish the high-risk house-
holds from the low-risk ones, they tend to either refuse mortgages with 
a high loan-to-value ratio for any borrower (thereby introducing a down 
payment constraint), or put a penalty on such loans through a higher 
interest rate or an obligation to buy mortgage insurance, which is usually 
costly. The relationship between high loan-to-value ratios and default 
risk has been confirmed by empirical evidence (see, for instance, Quigley 
and Van Order, 1991, and Deng, Quigley and Van Order, 2000), which pro-
vides strong a priori evidence on the relevance of a down-payment con-
straint for housing demand.
 Since prior to AV’s analysis no one seemed to have paid any attention 
to the down-payment constraint, it took some time after AV’s publication 
before the constraint came to be generally accepted as an important 
 feature of demand for owner-occupied housing. Brueckner (1986) high-
lighted its role by providing a simplified analysis in a two-period setting. 
Plaut (1989) analyzed a model in which the mortgage interest rate con-
tains a leverage premium, which leads to a soft version of the down-
payment constraint. 
 Empirical analysis started in the 1990s. Jones (1990) provided early 
evidence on the importance of current wealth for the housing demand 
of first-time owners. Engelhardt (1996a) confirmed that household con-
sumption increases after a household enters homeownership. Boehm 
(1993), Sheiner (1995) and Jones (1995a) showed that would-be owners 
accumulate wealth so as to be able to meet the down-payment 
constraint. 
 The down-payment constraint is now generally regarded as an impor-
tant aspect of housing demand, and plays a prominent role in recent 
analyses of the functioning of housing markets. See Stein (1995), for 
instance, and the associated empirical work in Lamont and Stein (1999) 
and Ortalo-Magné and Rady (2006).

3.3 Mortgage insurance and the mortgage qualification constraint
The apparent tightness of the down-payment constraint for many young 
households suggests that a substantial welfare gain can be reached 
through mitigating or removing this constraint. In the Netherlands, this 
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was attempted by a mortgage insurance facility known as National Mort-
gage Guarantee (National Hypotheek Garantie, abbreviated in Dutch as 
NHG). This insurance protects the lender against default risk, as the 
insurer guarantees repayment of the loan in case the homeowner fails to 
pay. The NHG was introduced by the government with the explicit pur-
pose of lowering the threshold for homeownership experienced by low-
income households, and appears to be highly successful in reaching that 
goal. With the NHG insurance, a borrower is able to finance 100% of the 
purchase price of a home and even the transaction costs with the mort-
gage loan. Because of the lower risk, banks charge a somewhat lower 
mortgage interest rate for loans that are insured in this way. This makes 
the NHG quite popular among all qualified homeowners, which appar-
ently solves the adverse-selection problems one could otherwise expect 
to be present.12

 The NHG does not allow unlimited borrowing by households, however. 
To keep the risks within manageable proportions, the NHG is willing to 
provide insurance only if the ratio of mortgage payments to income of 
the homeowner does not exceed a limit set by the NHG. Effectively, the 
presence of this limit implies that the down-payment constraint is 
replaced by another constraint, which we will call a mortgage-qualifica-
tion (m-q) constraint. 
 This does not imply that the NHG is an ineffective instrument: it miti-
gates the necessity for accumulating wealth before entering homeowner-
ship and therefore lowers the threshold. The mortgage-qualification 
constraint puts a maximum on the price a household is able to pay for a 
house, and this maximum is related to the household’s current income. 
Particularly for households that expect future income growth (and it 
appears from Figure 2 that many homebuyers have reason to do so) this 
condition implies a threshold for entering the market for owner-occu-
pied homes. These households will still find it useful to accumulate 

12 Qualification is limited by a maximum size of the loans that can be insured through 
the National Mortgage Guarantee, and by a mortgage qualification constraint to be 
discussed below. In practice, the benefits of the reduced interest payments exceed 
the costs of the insurance, which makes the insurance attractive to many house-
holds. This suggests, of course, that either the insurance premium is too low, or that 
the discount on the mortgage interest rate is too large (in the sense of being actuar-
ially unfair). Since the insurer reports to make a profit year after year, the first possi-
bility seems to be excluded. It appears therefore that the Dutch mortgage market is 
not fully competitive.
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wealth before purchasing a house, since it allows them to adjust housing 
consumption better to lifetime resources. This behavior makes it possible 
for households to avoid high moving costs associated with later adjust-
ment of owner-occupied housing. The m-q constraint may therefore 
have similar effects on home ownership and saving behavior among 
households in the early stages of the life cycle as the down-payment 
constraint. Alessie and Kapteyn (2003) and Rouwendal and Alessie (2002) 
present some empirical evidence of its effects.
 It should be noted that a mortgage-qualification constraint like the 
one used by the Dutch NHG is not completely unknown in other coun-
tries. Although the down-payment constraint is usually regarded as the 
tightest restriction, banks tend to keep an eye also on the ratio of mort-
gage payments to income, which probably indicates default risk associ-
ated with reductions in income. It may therefore be argued that the NHG 
successfully removes the down-payment constraint, and that the m-q 
constraint consequently receives more attention.
 Intertemporal utility maximization suggests that households relate 
their housing consumption (adjusted for household size) to lifetime 
resources, whereas the mortgage-qualification constraint relates housing 
consumption to current income. The m-q constraint is hard to remove 
through insurance, since income risk is generally regarded as uninsur-
able. There are, however, other possible responses to its presence.

3.4 The down-payment constraint and mortgage design
A homeowner can meet a down-payment qualification constraint only 
by investing a sufficient amount of wealth in the house. A mortgage- 
qualification constraint, however, can be relieved by also by choosing a 
particular mortgage type. The reason for this is that the m-q constraint 
considers the ratio of mortgage payments to income only at the time the 
mortgage is taken. Mortgage-interest deductibility clearly provides sub-
stantial help in meeting this constraint13 through its effect on net inter-
est payment. The interest rate itself must, of course, be taken as given by 
households. 
 Mortgage-interest payments usually consist of interest payments and 
other outlays that ensure that the loan will be paid back in due time. In 

13 This is at a given level of house prices. Note that it is not impossible that the house-
price level itself depends on the presence of mortgage-interest deductibility.
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the case of linear and annuity mortgages, these are direct repayments. 
With respect to life insurance and other endowment mortgages, these 
are investments in a life insurance policy or assets, which are ultimately 
used to repay the loan. The choice of the mortgage type affects the size 
of these payments in the first year substantially. In general a longer 
mortgage amortization term decreases the size of these other payments, 
and with a linear mortgage, first-period payments are much higher than 
with the other types. An interest-only mortgage reduces the compulsory 
other payments to zero. In some circumstances, banks are even willing to 
accept partial payment of mortgage interest in the first period, while 
adding the remaining part to the outstanding loan. Although the latter 
arrangement is exceptional,14 the introduction of new mortgage types in 
the Netherlands since the 1980s has shown a consistent move towards 
lower initial payments (see Rouwendal, 2007b).
 
3.5 Effects of housing on labor supply
The mortgage-payments-to-income ratio can be decreased not only by 
lowering mortgage payments, but also by increasing income. Female 
labor supply may be particularly responsive to the presence of a mort-
gage-qualification constraint. This possibility was investigated by Fortin 
(1993), who studied household labor-supply decisions conditional on the 
value of the home owned and the mortgage debt assumed.15 She con-
cluded that mortgage commitments are significantly related to the labor-
market decisions of married women.
 Other studies16 have confirmed the presence of a clear relationship 
between homeownership and labor supply. This relationship is also 
apparent from Figures 3 and 4 of the previous section, which show that 
two-earner households are much more common among owners than 

14 In the Netherlands the so-called ‘growth mortgage’ characterized by partial interest 
payments and a growing size of the loan was introduced in the 1970s when house 
prices increased rapidly. Its popularity plummeted after the collapse of the housing 
market in the early 1980s. More recently, such growth mortgage loans seem to have 
gained popularity in the US.

15 Fortin (1995), p. 551.
16 They include Ioannides (1988), who wrestled with the estimation problems associ-

ated with the quasi fixed character of housing during residential spells and the bor-
rowing constraint, Kohlhase (1986), who stressed the interdependence of both deci-
sions, and Phillips and Vanderhoff (1991), who focused on the housing-market 
impact of women’s choices for professional and managerial jobs.



housing wealth and household portfolios in an ageing society 33

among renters, and that the number of hours worked by the adult 
members of owner-occupied households is almost twice that of the 
adult members of renting households. Moreover, house prices in the 
Netherlands (especially in the western part) are currently so high that 
only two-earner households can afford to buy a decent home. This con-
firms Fortin’s finding that female labor-force participation rates are close 
to 100% for households whose debt-service ratio would otherwise 
approach (or exceed) the allowable limit (Fortin, 1995, p. 551).
 These observations, while suggestive, are not conclusive. Labor supply 
and housing demand should be regarded primarily as simultaneous 
decisions. If household preferences are separable in labor supply (leisure) 
and consumption, it is possible to study labor supply and housing 
demand in relative isolation: that is, by conditioning only on (full) 
income. If this assumption is satisfied, and there still would be an effect 
of housing consumption on labor supply, this could reasonably be inter-
preted as the effect of a constraint on behavior associated with housing. 
This separability assumption, however, is typically rejected (see Browning 
and Meghir, 1991, for a general analysis, and Aldershof et al., 1996, for a 
study that focuses on housing). In the absence of separability, finding a 
significant positive coefficient for housing consumption in a labor-supply 
equation does not constitute proof of an effect of credit restrictions (like 
the mortgage-qualification constraint) on labor supply. Unless further 
evidence is present, an alternative and equally plausible explanation is 
that households with strong preferences for housing tend to be house-
holds that supply more labor. This simultaneity complicates all attempts 
to establish a causal link between m-q constraints and labor supply. 
 For instance, it is probable that in the Netherlands the combination of 
increasing female labor-force participation in the 1990s and inelastic 
housing supply (see Vermeulen and Rouwendal, 2007) has contributed 
substantially to increasing house prices. In this case, the causality runs 
primarily from the labor market to the housing market, instead of the 
other way around. But, to complicate matters, the increase in female 
labor supply in the 1990s may partly have been caused by a changing 
mortgage-qualification constraint. Before the 1990s, lenders computing 
the mortgage-payment-to-income ratio took into account the income of 
only the main earner; since then, it has become common also to include 
the income of a second earner. This change in the relevant constraint 
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may have induced women to accept a job in order to be able to buy a 
better house. 
 More recent studies of the relationship between labor supply and 
housing demand have attempted to take this simultaneity into account. 
For instance, Del Boca and Lusardi (2003) use institutional shifts in the 
Italian credit market to identify an effect of mortgage usage on labor 
supply. The change concerned a shift from a down-payment constraint to 
a type of mortgage-qualification constraint that resulted in a marked 
increase in the number of mortgage loans and their average size. These 
developments coincided with a substantial increase in female labor-
force participation. Although the model used by Del Boca and Lusardi 
allows for simultaneity, the authors found that it is recursive, especially 
for younger households, and that causality runs from the housing market 
to the labor market.17 
 This analysis suggests that a transition from a system with a down-
payment constraint to one with a mortgage-qualification constraint 
results in an increase in female labor-force participation over at least the 
period in which mortgage payments put heavy pressure on the house-
hold budget, and not just around the period at which a house is bought 
and the constraint has to be met. The removal of the down-payment 
constraint changed the environment in which the simultaneous decision 
making about housing demand and labor supply takes place, and this 
resulted in an increase in both. 
 It is also conceivable (and in the light of the previous discussion 
somewhat probable) that after the mortgage loan has been repaid, labor 
supply will decrease. The more traditional (linear and annuity) mortgage 
loans, which were quite popular (at least in the Netherlands) until the 
1980s, imply the forced accumulation of wealth in the house. The combi-
nation of the absence of further mortgage payments and the presence of 
a considerable amount of home equity probably discourages labor supply 
in later stages of the life cycle. Note, however, that the a priori evidence 
for such an effect is not strong: Figures 3 and 4 of the previous section 
show that labor supply among homeowners is larger than that among 
renters, also in later stages of the life cycle. It must be taken into 

17 Other recent studies include Bottazzi (2004), who finds smaller effects on participa-
tion than Fortin (1995), and provisional exercises reported in an unfinished working 
paper of Attanasio et al. (2005), which suggest that the labor-market effects of 
mortgage borrowing constraints are small.



housing wealth and household portfolios in an ageing society 35

account, however, that renters and owners tend to differ in many more 
aspects than just the aspect of homeownership. Doling and Horsewood 
(2003) present suggestive evidence that owner-occupiers — especially 
when they are outright owners — indeed tend to reduce their labor sup-
ply. This is confirmed by the in-depth analysis of Bloemen (2007), who 
finds a significant positive effect of housing wealth on the job exit rate to 
early retirement and a significant negative effect of mortgage debt.

3.6 Demand for mortgage loans
Apart from the down-payment constraint, a second important feature of 
AV’s analysis is that the house is treated as a completely illiquid asset. 
Throughout the period it owns the house, the household makes fixed 
mortgage payments and therefore accumulates wealth in the house. 
AV allow the household simultaneously to save from labor income at the 
same interest rate. Given their assumption that the only asset available 
to a household is a savings account with an interest rate equal to that 
paid on the mortgage, this raises no further questions. However, it was 
pointed out by Brueckner (1994) and Jones (1993)18 that holding such a 
savings account might be suboptimal for a household if the mortgage 
interest rate differs from that of the savings account — or that of any 
other asset in which a household may want to invest. Such differences in 
rates of return may be associated with capital market imperfections and, 
probably more importantly, with fiscal measures. It is not difficult to 
show that it is not optimal not to repay the mortgage if the interest rate 
on any other asset (after correction for the risk involved) is higher than 
that on the mortgage, whereas it is optimal to repay as soon as possible 
in the reverse case — unless the household wants to borrow for purposes 
other than housing. In the Canadian situation to which Jones refers, 
mortgages are frequently refinanced (often every five years), implying 
that households can adjust the outstanding loan to their actual situa-
tion, which differs from the assumptions of the AV model. Jones (1993, 
1995b) showed that in many cases the actual outstanding amount of the 
mortgage loans is larger than needed for housing purposes, which sug-

18 Jones used the model presented in Ranney (1983) as the organizational framework 
for his analysis. This model deals with homeowners only and has the size of the 
mortgage as an endogenous variable. Jones introduced into this model a difference 
between the (net) interest rate on mortgages and the (net) returns on the asset in 
which the household can save. 
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gests that mortgage loans are used to finance non-housing portfolio 
objectives. 
 The Canadian practice of frequent refinancing of mortgage loans also 
suggests that AV’s assumption of the complete illiquidity of the capital 
invested in the house is not always a realistic one. This is also true in 
other countries, like the Netherlands. For instance, although in the 
Netherlands it is unusual to refinance mortgage loans frequently, moving 
to another house implies renegotiation of the mortgage and often 
extending the size of the loan, possibly by taking a second mortgage. 
A second mortgage may also be taken without moving. Unlimited mort-
gage-interest deductibility often makes it unattractive to repay the loan, 
since investing in other assets is likely to offer higher returns. Especially 
since the tax reform of 2001 lowered the effective tax rates on capital 
returns, it is almost always in the interest of the homeowner to maxi-
mize mortgage debt (see Rouwendal, 2007a). In a situation with constant 
house prices (which was assumed by AV), this would imply that house-
holds prefer not to accumulate wealth in housing, and may prefer to 
take an interest-only mortgage. The actual situation in the Netherlands 
is different, since house prices have risen considerably, especially in the 
1990s, and households often have considerable amounts of home equity, 
even if they choose not to repay their mortgage or take a second or third 
one, as was documented in Figure 11. 
 Innovations on the mortgage market did not occur only in the Nether-
lands. A recent analysis by Gerardi (2007) shows that deregulation and 
innovation in this market have also been of importance in the US, and 
argues that this has benefited many households. Information about 
countries other than the US may be found in Green and Wachter (2005). 
It is clear, therefore, that AV’s assumption that housing is a completely 
illiquid asset is — to say the least — somewhat stronger than reality sug-
gests.19 The increased flexibility in mortgage choice and repayment 
behavior is in all probability welfare-increasing. Piskorski and Tchistyi 
(2006) suggest that the combination of an interest-only mortgage with a 
flexible home-equity line of credit is optimal.20 

19 The development of adjustable rate mortgages will be discussed in the next section.
20 This conclusion is reached in a model with income uncertainty and asymmetric 

information. An alternative optimal mortgage contract is an optional adjustable rate 
mortgage. 
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3.7 Housing demand of elderly households
The stylized pattern of housing-tenure choice over the life cycle sug-
gested by AV was in broad agreement with the empirical pattern in many 
countries in the 1970s and even that of today, as Figure 1 above shows. 
These days, however, the decline in homeownership occurs much later 
than it did 30 years ago, and it appears that sizable cohort effects makes 
the figure, which is based on a single cross-section, less representative 
of longitudinal developments than appears to be the case at first sight. 
These cohort effects are also reflected in Figure 8 (referring to the elapsed 
duration of stay) and Figure 9 (referring to mobility). Indeed, the latter 
figure shows a prolonged decrease of mobility rates among aging owner-
occupiers, whereas AV’s analysis suggests increasing mobility around the 
time at which households want to start consuming their housing wealth.
 Empirical research has consistently shown that elderly households are 
much more reluctant to leave their owner-occupied home than was sug-
gested by AV’s analysis — even if this implies that a considerable amount 
of equity is not used for consumption purposes. For instance, Venti and 
Wise (1990) draw the following conclusion:

‘Most elderly are not liquidity constrained. And, contrary to standard 
 formulations of the life-cycle hypothesis, the typical elderly family has 
no desire to reduce housing equity. This is true even among families with 
low total wealth for whom housing equity is a large fraction of their 
total wealth.’ (Venti and Wise, 1990, p. 26)

Although this conclusion has generated some debate, with later contri-
butions including Hurd (1999) and Megbolugbe et al. (1997), Venti and 
Wise (2000) draw essentially the same conclusion when reviewing the 
literature ten years later. Moves from owning to renting are usually asso-
ciated with deteriorating health or death of a spouse, and often have 
 little to do with a desire to free resources for general consumption pur-
poses. Venti and Wise present evidence that the share of people who 
intend to stay in their current house as long as possible is increasing in 
age and is higher than 95% for those at least 75 years of age.
 The conclusion that most of the elderly are not credit-constrained is 
somewhat puzzling, given the substantial amount of wealth they have 
usually accumulated in their house. Life-cycle consumers who prepare to 
die with zero wealth should be eager to consume it, before it’s too late. 
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However, there are some obvious potential explanations for this behav-
ior. It seems reasonable that many households — especially those with 
children, but also others — would like to bequeath some wealth. This 
was investigated by Hurd (1999c), who concluded that although there is 
some evidence for such a motive, it is not particularly strong. He suggests 
that most of the actual bequests are unintended. Ameriks et al. (2007) 
found a stronger role of bequest motives. A second potential explanation 
for the large wealth holdings of the elderly is the precautionary motive 
associated with health and mortality risks. We return to this in the next 
section. A third explanation is provided by psychological theories that 
stress that ‘as people age and increasingly perceive time as finite, they 
attach less importance to goals expand their horizons and greater 
importance to goals from which they derive emotional meaning’ 
(Carstensen, 2006, p. 1914). This could explain why people prefer to stay 
in their present home, even though moving to a smaller house would 
better fit their housing needs and free resources for other other con-
sumption purposes (Fisher et al., 2007).
 Although the literature stresses the unwillingness of most elderly 
households to reduce their home equity, there may nevertheless be a 
sizeable group of such households that would prefer to consume at least 
some of their housing wealth if they would only know how to do so. 
In this connection, one might think of households with only a small 
pension income, who are outright owners of a house they bought 
decades ago. Such households may own a sizable amount of home 
equity that could be used to increase their welfare through a reverse 
mortgage loan. Although such mortgage loans have been developed and 
introduced, demand seems to be virtually absent. While this may have to 
do with the fact that many households do not like to decrease their 
home equity, it may just as well indicate that many households that are 
potentially interested in such a loan do not have the relevant informa-
tion or financial literacy to be able to realize their wishes.21

3.8 Conclusions
Most of the literature that has been reviewed in this section stresses the 
distortionary effects of borrowing constraints on household behavior. It is 

21 See Caplin (2000) for a discussion of the slow or lagging introduction of seemingly 
straightforward product innovations, like reverse mortgages, on the housing finance 
market.
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therefore useful to note in this concluding subsection that these con-
straints also play — at least potentially — an important beneficial role: 
they protect both the lender and the borrower against the risks (and 
associated costs) of default. Although it may be argued that the con-
straints are brute-force measures that may in many cases be unnecessar-
ily restrictive, the fact that they prevent forced movements of households 
that have assumed too large a mortgage loan (only to discover that they 
are unable to pay for it) should be counted as a substantial benefit asso-
ciated with their presence. This is not to say that we should not try to 
refine these constraints: the introduction of the NHG in the Dutch context 
is a major example of the development of a policy instrument that sub-
stantially improves the functioning of the housing market, without 
allowing too much room for risky loans. The Dutch experience in the 
beginning of the 1980s, as well as current experiences in the US, suggests 
that in the absence of appropriate borrowing restrictions households and 
banks agree upon loans that turn out to be too risky when the general 
economic environment deteriorates.
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4 Risk and housing

This section explores the effects of risk on the demand for housing and 
other assets. We discuss six topics. The first is that homeownership is 
fundamentally a protection against risk. In an uncertain world it gener-
ates a steady flow of housing services as long as the household remains 
in the house. It is important to start with this rather elementary obser-
vation, which was often overlooked in earlier analyses of homeowner-
ship. The second topic is house-price risk, and the third the optimal 
asset portfolio of homeowners — an issue that has usually been consid-
ered in the context of mean-variance analysis. Fourth, we focus on the 
choice between fixed- and adjustable rate mortgages. We then discuss 
the effect of income risk and its connection with housing. Finally, we 
consider health and mortality risks.

4.1 ‘My home is my castle’
It is important to start with the observation that homeownership protects 
against risk. Property is protected by law. A homeowner has more free-
dom and independence than a renter has — and he also has more 
certainty. 
 Campbell and Viceira (2002, chapter 3) stressed that for a long-term 
investor consols (that is, bonds that offer one unit of real income per 
period) are the relevant riskless asset. The owner-occupied house offers 
a constant flow of housing services after it has been purchased, and can 
therefore be interpreted as a consol that refers to one specific commod-
ity. Investing in this commodity protects the household against all kinds 
of variations in economic circumstances that would  otherwise cause fluc-
tuations in the demand for housing services. Sinai and Souleles (2005) 
stress one important aspect: that owner-occupied housing is a hedge 
against rent risk.

4.2 House prices and house-price risk
House prices can change considerably over time in ways that are not 
always easy to understand.22 Explanations vary between market theories 
(in which house prices are determined by construction costs and the 

22 See, for instance, the evidence presented in Quigley (2006) for a number of Euro-
pean countries.
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opportunity cost of land) and the random-walk hypothesis. It is some-
what paradoxical that both extremes rely very heavily on the unrestricted 
operation of market forces, and it should also be noted that many prom-
inent observers of the housing market have suggested that price move-
ments cannot be fully understood as a result of the actions of rational 
actors.
 It is by now a well-established fact that house prices do not follow a 
random walk. This was first noticed by Case and Shiller (1989), who esti-
mated an autoregressive parameter equal to 0.25-0.50. Clearly this, in 
itself, does not prove that actors on the housing market behave irratio-
nally. For instance, Poterba (1984) showed that capacity restrictions in 
the construction industry make the short-run supply curve for housing 
upward sloping, and that this results in a predictable adjustment path 
for house prices in a model where homeowners have rational 
expectations.
 On the other hand, it is clear that housing supply does not react fast 
enough to price movements to keep house prices close to the sum of 
construction costs and the opportunity cost of land (see, for instance, 
DiPasquale and Wheaton, 1994, and Mayer and Somerville, 2000). 
Indeed, recent analyses have stressed the role of natural and manmade 
(spatial planning) restrictions on house prices (see, for instance, Gyourko, 
Mayer and Sinai, 2006). Such restrictions imply that demand indicators, 
notably income and mortgage-interest rates, are important predictors of 
house prices.
 Currently, it is well accepted that house prices are autocorrelated and 
mean-reverting, and that economic models should take this into 
account. For instance, Glaeser and Gyourko (2007, page 1) report that ‘a 
1$ increase in real house prices in one year is associated with a 71 cent 
increase in the next year. A 1$ increase in local market prices over the past 
five years is associated with a 32 cent decrease over the next five-year 
period.’ The state-of-the-art practice in modeling house prices is to 
estimate an error-correction model with a structural long-term relation-
ship (in which income usually plays a prominent role) and a partial 
adjustment process that causes short-run autoregression (see, among 
others, Abraham and Hendershott, 1996, Malpezzi, 1999, Capozza et al., 
2004). The implication is that house prices are in the long run strongly 
dependent on income: that is, on the returns to human capital.
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 If the demand for housing should indeed be regarded primarily from 
a long-term investor’s perspective, then the effect of price uncertainty is 
much smaller than would be suggested by a one-period analysis. The 
long-term perspective, however, is not relevant for everyone. Especially 
for would-be homeowners who are saving for the down payment, short-
term fluctuations in house prices can imply significant changes in the 
constraints they face. This was recently stressed by Banks et al. (2004), 
who argued that price uncertainty provides an incentive to enter the 
owner-occupied market as early as possible, since fluctuations in the 
presently owned house act as insurance against changes in the price of 
the next house.

4.3 Mean variance analysis
The standard framework for analyzing short-run investment behavior is 
mean-variance analysis, and it is possible, albeit somewhat unusual, to 
incorporate housing as an asset in this framework. For instance, Goetz-
mann (1993) observed that housing (real estate) has a low or negative 
correlation with other assets (stocks, bonds), and would therefore in 
principle be a valuable addition to an investor’s portfolio — a conclusion 
that was confirmed in later work by Englund et al. (2002), Iacoviello and 
Ortalo-Magné (2003) and Quigley (2006). However, Brueckner (1997) 
pointed out that introduction of the owner-occupied house into the 
investment portfolio should account for the double role of housing as 
an asset as well as consumption good. As first noted by Henderson and 
Ioannides (1983), this implies that the amount of money invested in 
housing as an asset must be at least as large as the amount invested in 
housing for consumption purposes. This imposes a constraint on portfolio 
choice behavior. Flavin and Yamashita (2002) used a slightly different 
model in which a mortgage loan (that cannot exceed the value of the 
house) was introduced as an additional asset. This model implies a 
strong relationship between the ratio of housing to net worth and the 
composition of the optimal portfolio.23 A lower value of the ratio implies 
a higher share of stocks, although the exact values depend on the degree 
of risk aversion.

23 Hu (2005) derived a similar prediction, developing a model that also explains tenure 
choice over the life cycle.
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 Flavin and Yamashita (2002) reported empirical evidence confirming 
the shift of household portfolios towards stocks over time, which is con-
sistent with their model. Later empirical work has been less favorable, 
however, regarding the usefulness of the constrained mean-variance 
model as a descriptive device (see Yamashita, 2003, and Pelizzon and 
Weber, 2006a,b). This implies that many households do not realize the 
gains that would be possible if they were to adjust their portfolio opti-
mally to their owner-occupied house (see Englund et al., 2002, and 
Iacoviello, 2003, for computations of the gains conditional on housing 
consumption).
 One possible reason for the relatively poor performance of the mean-
variance model is that the literature discussed above ignores labor-
income risk (see Cocco, 2005); another is that this model provides 
essentially a period-to-period analysis, whereas housing must be 
regarded as a long-term investment, as has been stressed by Campbell 
and Viceira (2002).

4.4 Adjustable or fixed-rate mortgages?
Our discussion of mortgage-market innovation in the previous section 
ignored one important development — that of adjustable rate mortgages, 
which is essentially related to risk. The adjustable rate mortgage loan 
(ARM) was introduced in the early 1980s. The most obvious difference 
between a fixed-rate mortgage (FRM) and an ARM is that the interest rate 
at which the former is offered is higher. This means that the ARM offers a 
household the possibility to soften the mortgage-qualification con-
straint, although this benefit brings with it the risk of a higher interest 
rate in later years. Early analyses of ARMs (see, among others, Brueckner 
and Follain, 1988, 1989) have confirmed that the demand for this type of 
mortgage depends strongly on the difference between the FRM and ARM 
rates, and that ARMs tend to increase the demand for housing.
 In their extensive analysis of the choice between ARMs and FRMs, 
Campbell and Cocco (2003) found large welfare effects associated with 
different mortgage types.24 Although these authors did not carry out an 
empirical analysis, they suggested that optimal outcomes of their cali-
brated model correspond well with empirical evidence reported by Shil-
ling et al. (1987). Koijen et al. (2007) developed a much simpler model of 

24 Van Hemert et al. (2005) reached a similar conclusion.
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mortgage-type choice and found that the main prediction of their 
model, that time variation in the bond risk premium is an important 
determinant of the choice between an FRM and an ARM, is confirmed by 
the data.
 Campbell and Cocco (2003) also showed that an inflation-indexed FRM 
avoids the risk of varying monthly mortgage payments associated with 
ARMs and the wealth risk associated with an FRM. They also discussed 
possible reasons for the absence of such a mortgage type in actual 
markets.

4.5 Labor-income risks
Almost all studies on the relationship between housing and portfolio 
choice ignore income risk, although this is presumably an important 
explanatory variable. Incorporating income uncertainty in life-cycle 
models of consumption and savings has substantial consequences for the 
predictions that can be derived from these models. For instance, the 
precautionary savings motive tends to become much more important 
once income uncertainty is taken into account. Introducing such income 
uncertainty in a model of the type studied by AV may well make house-
holds reluctant to switch to illiquid owner-occupied housing unless a 
buffer stock of accumulated savings remains. Uncertainty with respect to 
future incomes has effects that are often similar to, but not in all 
respects identical with, those of borrowing or other constraints. It has 
indeed been found that labor-income uncertainty is also important for 
homeownership (Diaz-Serro, 2005) and, more specifically, that house-
holds whose incomes co-vary with housing prices are more reluctant to 
enter homeownership (Davidoff, 2006).25 We noted above that the cur-
rently popular housing-price models suggest that there is a strong rela-
tionship between regional or metropolitan income and house prices. 
This suggests that labor-income risk and house-price risk are strongly 
correlated, and this relationship should be expected to have — poten-
tially significant — consequences for the attractiveness of 
homeownership.

25 Attanasio et al. (2005) reported, in line with our discussion in section 3.4, that 
female labor supply can provide partial insurance against idiosyncratic risk, espe-
cially when credit constraints are present.
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4.6 Mortality and health risks
In the previous section we noted that the incorporation of health and 
mortality risks into the analysis could explain the relatively large 
amounts of wealth, including housing wealth, garnered by the elderly.26 
Indeed, the observation of a strong reluctance to decrease housing 
equity tends to disregard such catastrophic events as the death of a part-
ner or serious illness. Although it was observed that even in case of the 
death of a partner (or his or her move to a nursing home), the remaining 
partner tended as a rule to continue in the existing housing situation, it 
may nevertheless be the case that precautionary motives associated with 
such events provide an explanation for the substantial wealth holdings 
of elderly households. Palumbo (1999) showed that a life-cycle model 
that incorporates uncertain medical expenses could indeed explain a 
substantial part of the gap between optimal (according to the theory) 
and actually observed saving behavior of elderly households. Hurd (1999) 
stressed the importance of the consequences of the death of a spouse for 
the income flow of the surviving partner, and its implications for the 
value attached to wealth holdings. He concluded that much of the dis-
crepancy between life-cycle theory and observed behavior disappears, 
once this is taken into account. The important message seems to be that 
wealth holdings of the elderly can be understood only if health and 
mortality risks are included in the analysis, or as Coile and Milligan (2007) 
put it in a recent empirical study: ‘factors other than the standard risk 
and return considerations may weigh heavily in many older households’ 
portfolio decisions’ (p. 23).27 More suggestive evidence is provided in 
Ameriks et al. (2007). For the Dutch situation, recent research by Haffner 
(2005) confirmed that Dutch households consider home equity more as a 
resource to be used in case of ‘catastrophic events’ than as a source of 
regular supplementary income.28 

26 Engelhardt (forthcoming) recently argued that the high homeownership rates among 
elderly Americans are strongly related to the presence of social security, which 
diminished the need to sell the house to consume the equity. 

27 See also Heiss, Hurd and Börsch-Supan (2003) for suggestive evidence on the devel-
opment of health, wealth and living arrangements at the end of the life cycle. They 
showed that wealth and health are strongly related to each other. Wealthier persons 
live longer and are healthy longer. For the initially wealthy, living with others 
decreases the expected future wealth relative to living alone — an effect that is 
probably due to intra-family transfers.

28 See also SCP (2004).
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 It should be noted that, if these suggestions are true, they not only 
explain the reluctance of most elderly households to reduce their home 
equity under normal circumstances, but also highlight the demand for 
flexible arrangements in case of catastrophic events. If households would 
like to have the possibility to take up some of their home equity in liquid 
form, they should make arrangements before such events occur. It is 
therefore desirable to have opened a flexible credit line that offers the 
possibility to borrow money with the house as collateral before such an 
event happens, in order to be able to use it when necessary.

4.7 Concluding remarks
It is somewhat surprising that the literature (to my knowledge) is almost 
silent on the significance of interest-rate risk for homeowners, although 
it can easily be argued that this is the most important type of risk they 
bear. For many homeowners, mortgage-interest payments are a sizable 
part of their monthly expenditure, and an increase in the mortgage-
interest rate of 1% point (from 5 to 6%, say) implies an increase in these 
payments of 10% or more. Many homeowners protect themselves against 
this type of risk by assuming an FRM, but there are other ways in which 
the interest rate affects the housing market. Rising interest rates have 
immediately negative implications for the ability of would-be owners to 
buy a house when a mortgage-qualification constraint is present. An 
increase in the interest rate therefore tends to depress the demand for 
housing, and this may have substantial consequences for house prices. 
For households with high loan-to-value ratios, decreasing house prices 
signal increasing default risk to the lender, who may wish to renegotiate 
the loan. Finally, a rising interest rate often coincides with a downturn in 
general economic prospects, thereby increasing the pressure on house 
prices and dampening expectations with respect to future income devel-
opments. Thus, interest-rate risk, house-price risk and income risk 
appear to be correlated — and since all three have significant implica-
tions for housing demand, this further suggests that it may be worth-
while to pay more attention to interest-rate risk.29 One additional 
consideration that reinforces this suggestion is that the tax deductibility 
of paid mortgage interest decreases the income tax base. An increase in 

29 Jackman and Sutton (1982) analyzed changes in the interest rate in an economy 
where an illiquid asset (a house) can be financed through a (mortgage) loan. 
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the mortgage-interest rate may have a substantial effect on income tax 
revenues and therefore on the state of public finance. In the event that 
such an increase coincides with a recession, the government may be 
compelled to take restrictive measures with negative effects on employ-
ment, income, and so forth.
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5 Owner-occupied housing in a life-cycle perspective

5.1 Housing consumption, transaction costs and habit formation
The previous sections suggest that owner-occupied housing is valued 
highly by most households as a durable consumption good. Many 
households want to buy a house as soon as their household situation 
has stabilized, and once they enter the owner-occupied sector, they are 
reluctant to return to the rental sector. Households with children are 
often owner-occupiers, and once they enter the empty-nest phase, 
these households tend to stay in their house. Even when they reach an 
advanced age and their health deteriorates, most households intend to 
stay in the house in which they usually have already been living for 
many years. The very high elapsed durations of stay of elderly owner-
occupiers are suggestive of a strong reluctance to move to another house 
(to any other house) among this group of households.
 From the point of view of economic analysis, this inertia in housing 
consumption can to some extent be interpreted as a confirmation of the 
basic life-cycle hypothesis. Households adjust housing consumption to 
their lifetime resources on the basis of their own idiosyncratic prefer-
ences, and unless unexpected events (such as a divorce or the death of 
spouse) necessitate a change, they see little reason for adjustment. The 
life-cycle interpretation of housing demand restricted by borrowing con-
straints appears to be particularly convincing in the first stages of the life 
cycle — when many households experience difficulties in entering the 
owner-occupied sector and are willing to accept high mortgage pay-
ments to reach that goal, while being eager to find the type of mortgage 
that fits them best.
 However, this is less clear for later stages of the life cycle. Intertempo-
ral utility maximization suggests that ‘empty-nest’ households reduce 
their housing consumption according to the decreased need for space 
associated with a smaller household size and, in the process, free some 
of the equity accumulated in their home for consumption purposes. In 
reality, households are clearly unwilling to do the former. Even when 
they reach a more advanced age, and health conditions presumably 
increase the burden of living in a large house (often with a garden), most 
owner-occupiers are unwilling to give up their residence. It seems prob-
able that a considerable amount of habit formation — becoming accus-
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tomed to the house in which one has lived for such a long time and its 
social and physical environment — is involved.
 Associated with this are the high transaction costs associated with 
moving to another house. The monetary costs associated with realizing 
such a move are certainly high.30 But the literature, reviewed in Quigley 
(2002), suggests that psychological and social costs are of crucial impor-
tance. This is not to say that such behavior is necessarily irrational.31 
Although one may agree with Clark and Dieleman (2007) that it is 
remarkable that most Dutch households currently live in spacious 
 dwellings (whereas there was significant concern about the provision of 
adequate housing only 25 years ago), the available evidence suggests 
strongly that this high level of housing consumption agrees with their 
preferences. It is therefore doubtful whether policies aimed at the 
 reduction of housing consumption of elderly owner-occupiers would 
be welfare-improving. 
 The evidence that these households are also intentionally keeping so 
much of their wealth illiquid as equity accumulated in their house is, in 
my view, less convincing. The priority of elderly owner-occupiers clearly 
seems to be to stay in the house in which they currently live for as long 
as possible. Any financial arrangement that would violate this priority 
probably has little chance of being acceptable to these homeowners. This 
does not imply, however, that such households are unwilling to use their 
equity for consumption or health expenditure purposes — should they 
feel the need for such purchases and feel that the arrangements under 
which they are made possible fitted them well. Reverse mortgages and 
flexible lines of credit based on housing collateral should probably be 
given a second chance. One argument in favor of this opinion is the 
effect of an increase in the house price on household consumption, to 
which we now turn our attention.

30 Grossman and Laroque (1990) provided an important contribution to the analysis of 
intertemporal utility-maximizing behavior under uncertainty in the presence of 
transaction costs. Recent analyses of housing demand with transaction costs include 
Martin (2003), Flavin and Nakagawa (2004) and Chetty and Szeidl (2007). 

31 It may certainly be irrational. For instance, the low out-of-pocket housing costs of 
outright owners might give them the impression that they live quite cheaply, 
thereby leading them to overlook the considerable opportunity cost of home equity. 
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5.2 House prices and consumption
The fact that households see their dwelling primarily as the source of a 
steady flow of housing services does not imply that they are insensitive 
to the effect of changes in its value. The analysis of AV suggests that the 
value of the house is important only at the time the house is sold and 
the household returns to the rental sector. In a more general model in 
which the household is able to downgrade or upgrade housing con-
sumption, losses or gains could also occur during a household’s sojourn 
in the owner-occupied sector.
 Even if a household does not move, information about fluctuations in 
house prices in general will tell them that their own wealth position has 
changed, and this might affect their consumption decisions. There is 
indeed some evidence that house prices significantly affect household 
consumption. The point that this is potentially a significant effect was 
made forcefully by Muellbauer and Murphy (1990), who argued that 
financial liberalization would lead to rising house prices and a stronger 
reaction of consumption to such changes. Their analysis, however, has 
not been generally accepted.
 A difficulty that arises when looking empirically for the effect of 
changes in house prices on consumption is that increases in house prices 
are often related to positive shocks in the economy. Such shocks affect 
expectations with respect to future incomes and therefore consumption 
expenditure. Housing is one element of consumption demand, and since 
housing supply is inelastic, at least in the short run, an increase in the 
housing price is likely. This increase may have an additional effect on 
consumption expenditure, but it will be hard to distinguish from the 
general effect of improved economic conditions, and is therefore difficult 
to isolate. A study by Attanasio and Weber (1994) based on micro data32 
attempts to isolate this affect, and finds moderate effects of house-price 
changes. More recently, Campbell and Cocco (2006) reported more sub-
stantial effects.33

 A fundamental objection to the idea that changes in house prices will 
have significantly positive effects on aggregate consumption is that the 
‘gain’ for the seller equals the ‘loss’ for the buyer. These two effects 
counteract each other, and one would generally expect that the net 

32 They used the British Family Expenditure Survey.
33 See, however, Attanasio et al. (2005).
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result would be close to zero (Skinner, 1989; see also Bajari et al., 2005). 
However, this does not exclude the possibility that substantial effects for 
individual consumers are present, or that the average effect is non-zero. 
Unrealized capital gains can have consumption effects if home owners are 
not credit-constrained, and these effects may be  particularly relevant for 
elderly homeowners. For credit-constrained (younger) homeowners, 
higher house prices may imply the possibility to borrow against their 
emerging home equity. On the other hand, the ‘buyers’ are the future 
homebuyers, who may not realize their loss unless they already were 
actively saving to buy a house.
 A sequence of papers has argued for the presence of substantial 
effects of house prices on consumption.34 Engelhardt (1996) stressed 
that, according to the life-cycle hypothesis, only unexpected increases in 
house prices should affect consumption. He attempted to distinguish 
expected house-price changes from unexpected ones. In his empirical 
work he found a substantially larger effect of capital losses associated 
with falling house prices than of capital gains. The literature suggests 
that household behavior is consistent with the view that households 
observe changes in general house-price levels, are aware of the probable 
implications for the value of their own home and adjust their consump-
tion expenditures accordingly. 
 If this is correct, then one must also reconsider the large amounts of 
home equity of elderly households. Most of this equity was accumulated 
as a consequence of the substantial increase in house prices in the 1990s, 
which was probably in large part unexpected by these households. One 
would therefore expect an effect of the still-high level of house prices on 
the expenditure of these households, and this would suggest that many 
of them take up part of this equity. The popularity of interest-only mort-
gages among elderly households suggests that this effect is indeed to 
some extent present (see Rouwendal, 2007b).

5.3 House-price insurance and housing-market derivatives
If households adjust their consumption to changing house prices (and 
the previous section indicates that this is the case), then they probably 
dislike uncertainty with respect to house prices. For instance, the asym-

34 For instance, Case, Quigley and Shiller (2001) presented macro evidence referring to 
14 countries; Caroll et al. (2006) used an alternative method to measure it, and 
found a substantial effect.
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metry observed by Engelhardt (1996b) is suggestive of risk-aversion. One 
might therefore conjecture that households would welcome the intro-
duction of financial products that allow them to decrease their exposure 
to house-price risk.
 It is clear that the traditional response of investors to mitigate risk — 
diversification — could work very well in the case of housing. For 
instance, Goetzmann (1993, section 6) presents evidence that diversifying 
across four houses in different geographical markets may reduce risks 
dramatically. The ‘housing partnerships’ proposed by Caplin et al. (1997) 
may thus have a bright future. However, ten years after their book 
appeared, this idea is not widely accepted. Although the reasons behind 
this failure are unclear, one might reasonably conjecture that households 
do not prefer a situation in which they in fact own just a part of the 
house they live in. Although the purchase of ‘the second half of your 
home’ may imply that you bear much more risk than if you hand it to a 
housing partnership in exchange for an equivalent share in other 
houses, the loss of ownership may be perceived as a major disadvantage. 
Another relevant aspect is that housing partnerships may weaken the 
incentives for carrying out proper maintenance of the house and for pro-
tecting its value against developments that tend to decrease its value.35 
Whatever the reason, it is still current practice that homeowners bear all 
of the price risk associated with the house in which they live.36

 Housing partnerships would offer homeowners the benefits of diversi-
fication that a large housing market offers, but would impose the con-
straint that households must invest the total purchase price of their 
house in housing. It is possible, in principle, to relax also this constraint. 
Since house prices are only weakly correlated with the price of other 
assets (stocks, bonds), there is almost surely a market for house-price 
derivatives. The development of such a market would open the possibil-
ity for households to abandon this constraint. This would come at the 
‘price’ of some kind of an investment trust owning (a potentially large 
part of) your house. Given the failure of housing partnerships, it is per-
haps hardly surprising that such proposals (made, for instance, in 

35 Fischel (2001) contains an extensive analysis.
36 Note, however, that they are able to avoid losses to some extent — for instance, by 

choosing the time to sell their house and by using a reservation price. See Merlo and 
Ortalo-Magné (2004) for the bargaining process, in general, and Genesove and 
Mayer (2001) for the role of loss aversion.
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Englund et al., 2002, and Quigley, 2006) have yet to lead to the introduc-
tion of house-price derivatives on financial markets.
 There is little doubt that such initiatives could potentially result in 
large gains for participating households. The computations presented in 
the papers referred to above were confirmed in a more recent analysis by 
Cauley et al. (2007), who concluded that ‘homeowners would require a 
6% increase in total net worth to achieve the same utility level as an 
individual not facing the asset allocation constraint’ that they must bear 
the risk of their own house completely. This suggests that there exists — 
at least in principle — great potential for improvement of the functioning 
of the housing market and related markets for financial products, 
although this potential has, at least until now, been difficult to exploit.37

5.4 The future of house prices
Before this section concludes, some attention should be paid to the 
question of whether there is a relationship between aging and house 
prices. This issue received a great deal of attention after the publication 
of Mankiw and Weil (1989), who argued that the general increase in real 
house prices in the US in the 1970s and 1980s was related to the appear-
ance of the baby-boom generation on the housing market. This analysis 
suggested that the aging of this generation would naturally bring with it 
a symmetric decrease in housing prices. The results of Mankiw and Weil 
soon were criticized, however, and house prices in the US have tended to 
increase, not decrease, in real terms, until (at least) 2007. More recent 
developments in housing-market analysis have tended to stress the 
urban context of housing markets (see, e.g. DiPasquale and Wheaton, 
1994) and the asymmetry between growing- and declining markets 
(Glaeser and Gyourko, 2005). The former implies that house prices will 
tend to be higher in larger metropolitan areas because of the scarcity of 
land. The asymmetry is caused by the durable nature of housing, which 
prevents downward adjustment of the housing stock. Cheap housing, 
however, is an important amenity of metropolitan areas, which would 
otherwise decline in population, and therefore tends to mitigate urban 
decline. House prices in such areas do not fall much below the sum of 
construction costs and the opportunity cost of land. 
 This analysis assumes that the total population size, measured in 

37 See Caplin (2000) and Caplin et al. (2003a,b) for an extensive discussion. 
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terms of households, does not decrease — an assumption that is valid for 
the foreseeable future in the US and probably also for the Netherlands.38 
The substantial increase in Dutch house prices throughout the 1990s 
should be related in the first place to the combination of increasing 
incomes, decreasing mortgage interest rates and tight spatial planning, 
rather than to increased demand for housing by the baby-boom genera-
tion. Also the relative stabilization of real house prices in the 2000s can 
be attributed primarily to stagnating incomes, stable low real interest 
rates and — again — tight spatial planning. As long as the household 
population does not decrease, an economic recession (particularly the 
combination of higher real interest rates and sharply increasing unem-
ployment) seems to be the real risk for a decrease in house prices.
 Given the tight spatial planning regime and the expected future 
growth of the number of households, it seems unlikely that the price of 
newly constructed housing will approach the sum of construction costs 
and opportunity cost of agricultural land. Another benchmark value is 
hard to define. Empirically, the average house price has been close to the 
ratio of average monthly income and the net (after tax) interest rate, 
multiplied by 0.27 (Boelhouwer et al., 2001). Since the maximum allow-
able mortgage-payment-to-income ratio used in the mortgage-qualifi-
cation constraint is close to 0.30, one might say that house prices in the 
Netherlands are determined by demand-constrained starters who bid up 
house prices to the maximum they can borrow. It seems likely that this 
situation will continue in the near future.39

5.5 The place of the housing market in the national economy
The previous section studied housing demand mostly from a micro-
economic perspective. This means that the role of the housing market in 
the macroeconomy has been ignored. The main exception is that we 
have pointed to the important affects of changes in the interest rate on 
the housing market and on the wider economy. Further discussion of 
these aspects is outside the scope of the present paper, but it should be 
mentioned that a growing literature is focusing especially on this issue.40

38 See van Dam and De Groot (2006).
39 This relationship underlines the relation between interest-rate risk and house-price 

risk noted elsewhere in the paper.
40 See, for instance, Lustig and Van Nieuwerburgh (2006) and the references cited 

therein.
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6 Conclusions

The literature discussed in the previous sections suggests strongly that 
housing is important both as a durable consumption good and as an 
asset for many households. This final section attempts to draw some 
conclusions with respect to housing-market policy. In doing so, we focus 
on the later phases of the life cycle. The context of this discussion is 
mainly the Dutch situation.

6.1 Current housing-market policy
The main instruments of current Dutch housing-market policy are the 
rent allowance and the deductibility of paid mortgage interest. The 
 benefits of the rent allowance depend mainly on the income of the 
renter. Allocation in the rental part of the housing market still relies 
heavily on queuing systems and points that indicate the urgency of a 
move, which implies that household preferences play a limited role. The 
allocation system, moreover, is explicitly designed to limit the amount of 
rent allowance.
 In contrast, the benefits of mortgage-interest deductibility can be 
manipulated by households to a considerable extent. The traditional 
 linear and annuity mortgage types imply much smaller tax expenditure 
associated with interest deductibility over the whole mortgage term than 
the life insurance and investment mortgages do.41 There is little doubt 
that the popularity of this mortgage type in the current Dutch situation is 
closely related to this facility.42 
 It should also be noted that the current Dutch tax system contains 
strong incentives for owner-occupiers to maximize the amount of 
mortgage debt. Interest paid on mortgage loans is deductible from 
taxable labor income at a high marginal rate, whereas interest received 
on capital that is not invested in the house is taxed at a much lower 
marginal rate (see Rouwendal, 2007a). It is therefore beneficial for an 
owner-occupier to postpone repayment of the mortgage loan as long 

41 Life insurance and investment mortgages are not repaid until the end of their term. 
They allow the homeowner to take maximum advantage of the tax deductibility of 
mortgage interest payments while benefiting at the same time from the tax exemp-
tion of interest paid on life insurance accounts or the high (expected) returns on 
stocks.

42 See also Hendershott and Pryce (2006) for UK evidence.
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as possible, while investing the money saved in other ways.43 Since the 
alternative investment will often be risky, the effect of such behavior is 
often that the homeowner’s loan-to-value ratio remains high while he 
invests more in risky assets. With an ARM, this also means that he bears 
more interest rate risk. The — probably unintended — effect of the current 
tax treatment of Dutch owner-occupiers is therefore that many of them 
bear more risk than they would otherwise do. Moreover, the increasing 
amount of outstanding mortgage debt erodes the income tax base.
 It is apparent from the figures presented in section 1 of this paper that 
the considerable benefits associated with mortgage-interest deductibility 
are reaped especially by middle-aged homeowners. Elderly owner-occu-
piers often do not have a mortgage loan, and if they have one, the 
amount of outstanding mortgage debt is usually lower than that of 
younger households. Moreover, some recent changes in the measure 
make it more difficult for the elderly to use this measure — to prevent 
them using a mortgage loan to liquidize some of the considerable 
amount of equity they have accumulated in their houses. In 2001, the 
Dutch government introduced a number of limitations on mortgage-
interest deductibility: interest paid on a given mortgage loan is deduct-
ible from taxable income for at most 30 years. Moreover, interest paid on 
a mortgage loan is tax-deductible only if it is used for the purchase of 
the first owner-occupied house, or to finance the difference between the 
price of the new house and the revenues received from the old house, or 
to finance improvements in the current house. This means, for instance, 
that elderly homeowners who consider the use of a reverse mortgage to 
supplement their pension income, are now unable to make use of mort-
gage-interest deductibility. Since it has been argued above that there 
may be a latent demand for reverse mortgages and flexible credit 
arrangements for elderly households facing illness or death of one part-
ner, it may be worthwhile to reconsider this issue.
 Apart from the measures directed at housing costs, Dutch housing 
policy is involved in the construction of housing through spatial plan-
ning. This part of housing policy attempts to protect open space in the 
densely populated country, while at the same time offering each house-
hold the possibility to live in a decent house. There are clear indications 

43 A simple example in Rouwendal (2007a) suggests that this will be beneficial even if 
the savings are put on a bank account with an interest rate that is slightly lower 
than the mortgage interest rate.
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that this policy has contributed much to the present high level of house 
prices in the Netherlands (see Vermeulen and Rouwendal, 2007) and, 
through this, to the large amounts of equity accumulated in the houses 
of owner-occupiers. On the one hand, this is highly beneficial for home-
owners, some of whom have realized substantial increases in home 
equity. On the other hand, it is somewhat problematic for renters, espe-
cially when they want to switch to the owner-occupied sector.
 Finally, we should of course mention the NHG (discussed in section 3), 
which removed the down-payment constraint from the Dutch housing 
market. This measure facilitates entrance to the owner-occupied part of 
the market. It is therefore of particular relevance to young owner-occu-
piers. It might be worthwhile to consider whether a similar guarantee for 
reverse mortgages or flexible lines of credit for elderly households could 
improve the functioning of this segment of the housing finance market.

6.2 Outlook
In years to come, the share of elderly owner-occupiers in the Dutch pop-
ulation will increase steadily. These households may be expected to have 
strong preferences for staying in their current home for as long as possi-
ble. Many of these households have only a limited amount of mortgage 
debt and will become outright owners in the course of time. If real house 
prices remain at the current high level, most of these households will 
own a substantial amount of home equity.
 At the same time, it must also be expected that the number of elderly 
households that need long-term care services will increase consider-
ably.44 The increased need for care of elderly people will impose a grow-
ing burden on Dutch society, as it will do in many other countries. Could 
this burden be relieved through the use of the apparently under-utilized 
home equity of the elderly households?
 It is not easy to assess the potential for such measures and the welfare 
benefits that may be realized. Earlier in this paper we explained how the 
mortgage guarantee provided by the Dutch government has successfully 
removed a borrowing constraint and thereby improved the functioning of 
the mortgage market to the benefit of many and at very low cost. It is 
doubtful whether any economist could have predicted this success ex 
ante. We also described how forceful arguments in favor of house-price 

44 See Portrait et al. (2000) for an analysis.
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insurance and house-price derivatives have not resulted in significant 
innovations, despite the enormous benefits that might have been real-
ized. Although the proponents of such new products may have under-
estimated some of the drawbacks associated with the innovations they 
suggest, major difficulties seem also to be associated with what may be 
called the behavioral aspects involved. Human beings are not sophisti-
cated rational computers, but act on the basis of a variety of consider-
ations. The use of rules-of-thumb may in some cases lead to 
considerable welfare losses. Consider, for example, the extensive costs 
associated with the consumption constraint on investments in owner-
occupied housing. Yet, it is also clear that such rules may help house-
holds to survive in less-than-convenient conditions (they don’t have to 
reconsider their decisions continuously) in a very complicated environ-
ment that is only partly understood and whose future development is 
hard to predict. Leaving the equity accumulated in one’s own house in 
large part untouched until unexpected events force a household to use 
this resource may well be a good example. In the words of Skinner 
(2007):

… [P]lanning for consumption smoothing doesn’t mean one has to 
maintain consumption spending through retirement. One could plan on 
getting by with less just after retirement […], while leaving some assets 
for future contingencies. Housing wealth is ideal for this type of risk, 
since equity in the house can be directly transferred to purchase an 
apartment in an assisted living development, or to help pay nursing 
home bills. (p. 21)

This suggests that what seems to be suboptimal behavior may in fact 
offer adequate and reasonable protection against (some aspects of) 
unpleasant contingencies. 
 Campbell (2006) argued that economists might view it as part of their 
professional task to assist households in taking adequate decisions. In 
doing so, they will have to take into account the fact that their models 
may lack details (such as transaction costs) that help to keep them trac-
table, but that may also result in a gap between model predictions and 
what is in fact optimal. This means that providing advice to economic 
actors — politicians as well as households — may prove to be more diffi-
cult than it appears at first sight. 
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 Recent research has stressed that financial literacy (Lusardi and 
 Mitchell, 2006), cognitive abilities (Christelis et al., 2006) and being 
 middle-aged (Agarwal et al., 2007) are factors that help an individual 
to make adequate decisions. Households have usually chosen their 
 housing-tenure type before the arrival of middle age, and those who 
become owner-occupiers have on average higher incomes — and 
therefore probably better cognitive abilities and a higher level of 
financial literacy — than others. Policies to improve the use made 
of housing equity seem to have the best chance if they are directed 
toward this group. Many of the households in that group already 
live in the house in which they will grow old after retirement.45 
 The current welfare system in the Netherlands provides a basic pack-
age of medical services for everyone at the same prices. Additional ser-
vices can be purchased by the households themselves, and are often 
provided through private insurance. There is some concern about the 
sustainability of this system in the medium run that is closely related to 
the aging of the population. It may be possible to design packages that 
facilitate the strong desire of homeowners for ‘aging in place’ through 
the use of their home equity. The optional provision of such package, 
financed partly by home equity, may improve the homeowners’ well-
being while at the same time relieving the burden associated with uni-
versal provision of the standard package. The detailed elaboration of 
such possibilities (let alone an assessment of their marketability) is, 
however, outside the scope of this paper.

45 One possible objection against considering policy measures that are especially 
directed towards homeowners, is that this group is in many respects better off than 
others. Note, however, that such measures do not necessarily imply that other 
groups will become worse off.
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summary of discussion 
by Roel Mehlkopf

Housing Wealth and Household Portfolios in an Aging Society
By Jan Rouwendal

Chairman: Rick van der Ploeg (IUE)
Discussants: Thies Lindenthal (Maastricht University) and Lou Spoor 
(Achmea)

Netspar panel: October 18, 2007

The first discussant of the paper, Thies Lindenthal (Maastricht University), 
focused the discussion on aspects related to housing as an asset class. 
To illustrate the relevance of this topic, Lindenthal mentioned the exam-
ple of Germany, where half of all privately owned wealth consists of 
housing wealth. The discussant began by drawing the attention towards 
the dynamics of aging. Empirical studies (e.g. Green and Hendershott, 
Reg. Science and Urban Economics, 1996) find that housing demand is 
not decreasing in age, and that educational levels appear to be the key 
driver of housing demand. Rick van der Ploeg questioned whether the 
study controls for income and wealth levels, and Lindenthal confirmed 
that this is indeed the case. Jan Rouwendal commented that this result 
is in line with the results in the references in the panel paper, which 
generally find that housing demand is constant with age. Lindenthal 
continued with the warning that one should be careful when interpret-
ing the stylized facts of the WOON06 data, since the data provides a 
snapshot in time only. In order to disentangle cohort effects from life-
cycle effects, one needs to check how cohorts behave differently from 
each other. Jan Rouwendal fully agreed with this point, and added that 
even when correcting for cohort effects, one should be careful when 
making predictions about future housing demand, since conditions on 
the housing market may change. Lindenthal also referred to two recent 
studies that use Dutch data. A study by Neuteboom and Brounen 
(Demography and housing demand — Dutch cohort evidence, working 
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paper, 2007) performs a cohort analysis on the Dutch housing market, 
and a paper by Cunha, Lambrecht and Pawlina (Homeownership and 
housing finance in the Netherlands, working paper, 2006) performs a 
combined analysis of homeownership and home financing. The final 
remark of Lindenthal was on the role of rent regulation. Studies (e.g. 
Glaeser and Luttmer, American Economic Review, 2003) have shown that 
rent control can lead to an undersupply of housing, and that suboptimal 
allocation mechanisms can be a cost to society. Jan Rouwendal argued 
that old renters do not have much to gain from loosening rent control, 
since this is likely to result in soaring rents, unless there is an increased 
supply of housing. Rouwendal therefore concluded that one should first 
overcome the problems on the supply side of the housing market in 
order to make sure that loosening rent control is acceptable for society.
 The second discussant of the paper, Lou Spoor (Achmea), concentrated 
the discussion on how housing wealth can be used for the consumption 
of health at higher ages. To illustrate the relevance of this issue, Spoor 
pointed to a recent CPB presentation (made by CPB director Coen Teul-
ings, September 7, 2007, Lisbon) that forecasted substantial increases in 
healthcare costs, with unsustainable tax burdens as a result. Given the 
fact that homeownership in the Netherlands is above 60%, Spoor sug-
gested that customized care financed by housing wealth could provide a 
solution for this problem. Spoor clarified that this proposal implies dif-
ferentiation of service levels and prices in the health sector. It might be 
thought of as allowing the elderly to ‘age in place’, serving them with 
customized care and making use of out-of-pocket payments by home-
owners. The discussant also added that there are some drawbacks to 
customized care. First, the required labor supply for home care may not 
be available. Additionally, according to a report of the Netherlands Insti-
tute for Social Research (SCP Working Document 113, 2005), 40% of the 
houses of the elderly are unsuitable for occupation by older persons. Jan 
Rouwendal was puzzled by the term ‘unsuitable’ and argued that it may 
be possible to make homes more suitable for the needs of the elderly at 
modest cost. Regarding the implementation of customized healthcare, 
Spoor brought up the example of Singapore, where choice is limited to a 
small number of clear and simple alternatives in services and price lev-
els. Spoor remarked that differences in housing wealth may not neces-
sarily lead to differences in the service standard— for instance, in the 
situation in which one can choose the number of beds per room or 
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additional services such as air-conditioning in intramural care. Peter 
Kooreman (Tilburg University) was critical on this point, arguing that also 
additional services such as air-conditioning can be vital element of the 
quality of care. The distinction between housing wealth and services 
standard is thus not straightforward, according to Kooreman. The discus-
sant continued by pointing out that customized healthcare has broad 
implications — for instance, the need for the construction of age-inde-
pendent housing and the increasing importance of home medical sys-
tems. Spoor concluded by pointing out that customized care requires the 
development of financial products such as life-cycle mortgages and flex-
ible credit lines. The discussant added that reverse mortgages might not 
be suitable for financing the out-of-pocket health costs of the elderly, 
since this product lacks flexibility. Flexible credit lines would be better 
equipped for this task. Spoor concluded by noting that the integration of 
financial products and healthcare services is a fruitful area for future 
research. 

Afterwards, chairman Rick van der Ploeg opened the discussion to the 
audience by asking them why they thought many elderly do not consume 
their housing wealth by selling their house and becoming a renter. 
 Hens Steehouwer (ORTEC) was interested in how large the inefficien-
cies would be of such behaviour. Rouwendal reflected on this issue by 
pointing out that the emotional ties that people have with their house 
could explain the low level of liquidation of housing wealth among the 
elderly. The emotional returns of keeping the house might be higher 
than the returns of liquidating the house. 
 Lans Bovenberg (Netspar) remarked that privatization of the wealth of 
the housing cooperatives in the Netherlands could help to finance the 
aging problem— for instance, by levying an additional tax on the hous-
ing cooperatives or by enabling renters to buy their homes. Rouwendal 
agreed that the benefits for society would be substantial if an arrange-
ment could be found. Rouwendal also added, however, that the incen-
tives society provides for cooperatives are often confusing, and that 
society should clarify what is expected from cooperatives. Bovenberg 
continued by noting that housing cooperatives and pension funds are 
affected by interest rate risk in opposite ways, such that an effective 
hedge against interest rate risk may be possible. Rouwendal pointed out 
that as long as there are restrictions in housing supply, the strong rela-
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tion between interest rates and the housing market will continue to 
exist, in which case a hedge against interest risk by the use of financial 
derivatives would be interesting. 
 Tom Steenkamp (ABP) remarked that a large share of housing wealth 
at advanced ages might not be a bad thing, given that life-cycle invest-
ment theory predicts that one should invest in a less risky manner when 
one becomes old.
 Rick van der Ploeg concluded the session by pointing to the link 
between this panel paper and the first Netspar panel paper by Boven-
berg, Koijen, Nijman and Teulings, from which it followed that investors 
reduce their exposure to risk-bearing assets at higher ages. Housing 
wealth could be included in such a life-cycle portfolio analysis by esti-
mation of the correlation between housing wealth and equity holdings. 
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