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Summary

This paper analyzes the development of homeowneestd the demand for mortgage debt in the
Netherlands in the Netherlands over the period 288R. over this period a number of product
innovations occurred in the mortgage market andedwwnership gradually increased, especially
among the elderly. We use the life cycle modelcohsumption and saving as our main
framework of analysis and derive clear predictiongh respect to the appreciation of various
newly developed mortgage types from a simple sitrarlaversion of the model. Empirical
information from a number of housing surveys docoi®esubstantial changes in the market
shares of various mortgage types and their cororeetith mortgage interest deductibility. As
earlier research for other countries suggests,nekthat the life cycle model does a better job in
explaining tenure choice in the first part of tife tycle than in the last part. However, we find a
surprisingly large demand and increasing for m@#gbans among the elderly and notice that
this is focused on interest only mortgages. Thiggests that elderly households are willing to
consume at least part of their housing equity 4sasuggested by the life cycle model, even
though they are reluctant to move to another house.
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1 Introduction

Housing — and in particular owner-occupied housifas important consequences for the
allocation of resources over a household’s lifdeythe reason is that most households who buy
a house finance their purchase with a mortgagetheckfore engage in long term financial
obligations that force them to accumulate equityhieir home. In the context of an imperfect
capital market with limited other possibilities bwrrow, this tends to decrease consumption
expenditure in the first stage of the life cyclds® at a later stage of the life cycle credit
constraints may cause difficulties for householdsowvant to consume part of the equity
contained in their home. Reluctance to move tolerabouse and limited availability of reverse
mortgages may induce elderly households to condessethan they would like. These issues
were highlighted in a classical paper by Artle &fataiya (1978). They used a simple version of
the life-cycle model of consumption and saving aathcluded that credit constraints would
induce households to rent at the beginning and antheir life cycle even though owner-
occupied housing is always cheaper then renting.

It is the purpose of the present paper to considasing tenure and mortgage type choice
for Dutch households in the period since 1980. &lee several reasons why this is interesting.
An important one is that there have been a numberaduct innovations on the mortgage
market. Some newly introduced mortgage types hapelly gained a substantial market share,
which suggests that they have important benefitedasumers. One wonders whether this could
be explained on the basis of a life cycle mad& Artle and Varaiya. Another interesting aspect
is that the Dutch income tax system allows comptlietductibility of paid mortgage interest. One
may conjecture that this has affected the developroethe new mortgage types. Moreover, a
recent change in the Dutch income tax has intradlicseparate treatment of labor and capital
income, while an exception is made for housingsThiroduces a difference between the effects
of financing the house with equity or a mortgaganlothat has potentially important
consequences for financing the owner-occupied house

A second main reason for studying choices witlpeesto housing tenure and mortgage
type from a life cycle perspective is the ageingthed Dutch population. If elderly household
would return to the rental part of the housing neadn masseas is suggested by the analysis of
Artle and Varaiya (1978) - and was to some extarmgperted by the empirical evidence at the

time their article was written - this would potexity have substantial consequences for the share



of owner-occupiers among Dutch households, which $sfeown an upward trend over the last
decades. On the other hand, if the currently middled households, two third of which are
owner occupiers, would stay in their homes — as duw¢ appear to be unlikely — this raises the
guestion whether they would be able to consume ktmeising equity if they wished to do so.

The ongoing process of ageing currently causes smmeern about the sustainability of
the public finance and the pension system in théhé&tkands, see for instance CPB (2006).
Information about the claims of present and futelderly households on pensions and public
expenditure and their contribution to taxes is ingnat for an assessment of the situation and the
development of appropriate policy. Homeownership ais important aspect of such an
assessment. As we will see, an increasing shatbeotlderly households owns the house in
which they live, and for them the house is usutgir most important asset. As such the home is
an important potential source of additional income.

Moreover, since mortgage interest is fully deddetibfrom taxable income,
homeownership has important consequences for indameevenues. As will be documented
below, the amount of mortgage interest paid by Butcuseholds has increased substantially in
recent years, indicating much larger sizes of namggloans. One of the reasons of this
development is the increased popularity of secondgages and interest-only mortgages. The
growing amount of paid mortgage interest deductethftaxable income contributes increases
the vulnerability of public finances: adjustable mgage interest rates imply that an increase in
long term interest rates results in lower tax rexw=n At the same time, a lower amount of equity
accumulated in the owner occupied housing stock mergases the vulnerability of individual
households for economic ‘shocks.’ In this paperdeeument these developments and interpret
them by means of a simple life-cycle model.

The paper is organized as follows. In the nextigectve discuss the housing and
mortgage markets in the Netherlands and the claarstits of the various mortgage types. In
section 3 we investigate the attractiveness ofvdreus types of mortgage loans by means of a
simple life cycle simulation model. In section 4 tuen to the empirical evidence provided by a
series of Housing Needs Surveys. We will documbatgatterns of homeownership, outright
ownership and mortgage type choice among subseq@rdrts of Dutch households and

interpret them on the basis of the life cycle mo&eiction 5 concludes.



2 The marketsfor housing and mortgage loansin the Netherlands

A characteristic feature of the Dutch housing miaikehe strong dichotomy between the rental
sector — which consists largely of social housintlpwegulated rents and long waiting lists — and
the owner-occupied sector where prices are detedry market forces. Regulated rents and the
presence of a means-tested rent subsidy causé menting to be the preferred tenure choice for
households who cannot afford (semi-) detached hgusvhich is scarcely provided by housing
corporations) and households with low incomes. Qwoteupation is especially attractive for
household with higher incomes, since the benefitmortgage interest deductibility are larger
with a higher marginal tax rate. It is thereforé tom surprising that many Dutch households start
their housing career in rental housing and movewoer-occupied housing when their income
has increased and families are formed. This is tnosay that restrictions associated with
mortgage loans do not play a role in this procésswever, the relevant restriction in the
Netherlands is not the downpayment constraint figares prominently in the Artle-Varaiya
analysis.

The market for mortgage loans in the Netherlandsels developed. Mortgage terms are
often long in comparison to other European cousitri#) years is no exception. For many
households it is possible to finance 100% of theepof their home by a mortgage loan. Banks
are willing to engage in such a contract becaupayraent of the loan is guaranteed by a
mortgage insurance, the National Mortgage Guardnttmiseholds with such a guarantee pay a
small premium, but (more importantly) they also éfégrnfrom the bank’s willingness to charge a
lower mortgage interest rate in return for the éased certainty offered by the insurance. As a
consequence, participation in the National Mortg&@mrantee is widespreaddowever, this
guarantee is only provided when mortgage paymentbeatime of buying the house do not
exceed a particular percentage of net househotiriec This introduces an alternative restriction
to which we will refer as the mortgage qualificaticonstraint.

The restrictiveness of the mortgage qualificationstraint depends on household income
and the associated marginal tax rate and on therdsé&dix mortgage payments at the start of the

mortgage term. The various mortgage types thaheméable in the Netherlands differ markedly

1 When the household fails to pay mortgage intethstNational Mortgage Guarantee takes over owierstthe
house.

2 This appear to be an important difference withsiteation in the US. See Cao (2005) for a compartsetween
mortgage insurance in both countries.



in this respect. In what follows, we will descritiee major mortgage types and pay attention to
this aspect, as well as to some other charact=rigtat are relevant for the purposes of this paper
We discuss the various mortgage types roughly en dider in which they appeared on the

market.

Linear mortgage

The linear mortgage loan is perhaps the simplesgdeof a mortgage loan one can imagine. In
each period a fixed share of the original loaneaid. The size of the outstanding loan, and
interest payments, are therefore linearly decrgasugr time, hence the name. As a consequence
mortgage payments are highest in the first peritbelr dhe loan has been taken. Since many
households are credit constrained at the time wthey buy their first home, this is an
inconvenient characteristic which makes the momrggqygalification constraint more restrictive
than with other mortgage types. This is probabéyrtain reasons why the popularity of this type
of mortgage loan has decreased over time. Sineeesttpayment decreases linearly over time, so
does the associated tax benefit. If the marginalréde is constant over time, net mortgage

payments also decrease linearly over time.

Annuity mortgage

The annuity or fixed-price mortgage is charactetibg fixed total mortgage payments (interest
plus repayment) over the whole term of the loanthim first period of the loan’s term less is
repaid than with the linear mortgage, which maktes mortgage qualification constraint ‘bite’
less. The lower repayment in the early periods i@spbf course that interest payments decrease
less rapidly over time than with the linear mortgaghis helps to keep total mortgage payment
constant over time. Repayment increases nonlin@audlyis concentrated in the last stage of the
mortgage term. This means that the tax benefitcé®sol with the interest payment decreases
slower than with the linear mortgage until the efdhe term. Since gross mortgage payment is
constant over time, net mortgage payment increasgsecially towards the end of the loan’s
term. Even though this may not cause severe prahlammhousehold income is often higher then,

this is a less attractive aspect of this mortggpe.t

Life insurance mortgage



The life insurance or savings mortgage loan isralipation of a life insurance that pays out at
the end of the term of the mortgage, and a morttizagethat does not have to be repaid until the
end of its term. In practice the life insuranceused as a savings account on which sufficient
means have to be accumulated to redeem the loduweitime, hence the name savings mortgage
loan. There would be no point in developing suadombination of life insurance and mortgage
loan, if this did not enable the borrower to uséaa facility that exempts the interest that
accumulates on life insurance premiums from inceamation® The life insurance premium itself

is not deductible from taxable income, but no inediax has to be paid over the money it pays
out. Since the return on the life insurance savamgunt is higher than the net interest rate that
has to be paid on the mortgage loan, the homeolarezfits from not repay the loan until the last
minute.

Even though the tax facility for life insurancesisted long before the life insurance
mortgage loan was developed, it became popularaftdy the combination with a mortgage loan
was introduced. When this first happened, no guaeaoould be offered to the homeowner that
the life insurance would pay out a sufficient antooh money to repay the loan. However,
improvements in mortgage design facilitated by Ehdch financial markets soon enable the
lenders to provide such a guarantee.

Even though we noted that the life insurance ifact used predominantly as a savings
account, it reallys a life insurance. This is of some importance far &ttractiveness of this type
of mortgage loan. If the homeowner or — in casshared ownership — one of the homeowners
dies before the term of the loan ends, the lifeiasce pays out. Usually, the payment is also in
that case equal to the full size of the I8dFhis type of mortgage loan therefore helps to enev
the combination of a lower household income andh higusing costs after the death of a spouse.
This may be expected to increase the attractiveagsiis type of mortgage loan for double
income households. On the other hand, the liferarsre aspect makes this mortgage type clearly
less attractive for elderly households. For themlife insurance premium will be much higher
than it is for young homeowners, and mortgage paysn@ncluding the life insurance premium)

may therefore well be higher for this type of Idaan for an annuity mortgage.

% In the absence of this tax facility, a savings tg@ge loan would be equivalent to an annuity mgegaan, except
for the life insurance aspect.
* This is not always the case. Life insurance mayggeontract differ in these aspects.



Mortgage payments for the life insurance mortgaigeconstant over time. In contrast to
the annuity mortgage, this is true for gross ad aghet mortgage payments. The tax exemption
for interest on life insurance savings tends to enalortgage payments for the life insurance
mortgage lower than those for the annuity mortgatgavever, the premium must also reflect the
mortality risk of the homeowner(s) and this workshe opposite direction. Note, however, that
the life insurance aspect implies that the mortgagpurchased’ in combination with another
commodity for which the consumer might be willimgday a price.

Investment mortgage

The life insurance mortgage separates the mortgage(which is left unchanged until the end of
its turn) from savings for its eventual amortizatid his is also the case with the investment
mortgage loan. Now periodic investments in assetsuged to accumulate sufficient capital to
repay the loan in due time. These investments lystade place in risky assets, which promis
higher average returns. In this mortgage type thugty premium therefore plays a similar role as
the tax exemption in the life insurance mortgagewelver, an important difference between the
investment and life insurance mortgages is thaéstments in risky assets cannot guarantee the
accumulation of a sufficient amount of capital la¢ time the term of the loan is completed. It
may therefore happen that during the term new ayp@nts have to be made on the size of the
required monthly investments so as to be reasorsably that repayment can be realized in due
time.

Like the life insurance mortgage, the investmerdrigage makes maximum use of
mortgage interest deductibility as no repaymengésnaade until the end of the term. Retuns on
investments in equity are not exempt from incometian. However, capital gains were not
taxed in the Netherlands until 2002, while dividesmd received interest had to be added to
taxable income. The tax reform of 2002 introducedifference between labor income and
returns from capital. The latter are taxed at a 388 on the basis of an assumed annual return
of 4%. It should be noted that the interest paidmamtgage loans is deducted from taxable labor
income for which a higher marginal tax rate (off9%6) is relevant. This difference between the
tax treatment of housing and other assets incrahsesttractiveness of the investment mortgage
and, more generally, postponing repayment of thet@gage loan by investing instead in other

assets.



Interest-only mortgage

The separation between the loans and the provisiade for its repayment becomes
complete with the interest-only mortgage loan. Wtis type of mortgage loan there are no
compulsory repayments. Its term is undeterminedigdbolds are therefore free to repay some of
the loan or to remain its size unchanged. Sometitnesven possible to re-borrow money that
had been repaid earlier.

It must be noted however that homebuyers — andced}y first-time homebuyers — are
usually not enabled to finance their home compjetéth an interest only mortgage. In general
banks appear to be reluctant to engage in suchroctiens, but nowadays they frequently offer
the possibility of a combination of mortgage typ&his means that part of the loan has to be
repaid, for instance, as an annuity, whereas timaireler is offered as an interest only mortgage.

Other combinations are also possible and their faoibyiis increasing.

The series of mortgage types that have been diesdussow a gradual development
towards designs that minimize mortgage paymenthenfirst period and to soften the forced
savings requirements implied by the mortgage conhtkgy allowing the owner occupying
households more freedom in making arrangementsefoaying the loan. Both developments
culminated in the interest-only mortgage.

As stated above, the various types of mortgagesideve been discussed roughly in the
order in which they appeared on the market. Thesegitent introduction of new types of
mortgage loans is a type of product innovation #ietuld be expected to be in the interest of the
households making use of these loans. To verifyittea, we will in the next section develop a
simulation model that allows us to assess the fstgnice of these mortgage loan types in a life

cycle context.

3 Analysis

The setting

In this section we present the results of a sinadanodel that has been constructed analogously
to Artle and Varaiya’s (1978) model. We use thisdeloto evaluate the various types of

mortgage loans in a life cycle context. For thispmse we will consider a household that buys a



house of given price and quality, but is able te warious types of mortgage loans. The price of a
house is 200,000 euros. If a similar house wergedgrihe annual rent would be equal to 7,500
euro. This relatively low rent is assumed to rdflde effects of rent control and subsidized

construction of rental housing in the Netherland& will always assume that the term of the

mortgage is 30 years (except in the case of therast-only mortgage). The mortgage interest
rate is assumed to be equal to 5%. Mortgage intpeed is deductible from taxable income at a
marginal tax rate of 50%. For the life insurancertgge loan we determine the life insurance
premium as the sum of the amount that should bedsavorder to repay the loan if it was known

that the owners would stay alive until the endhaf term of the loan, and a ‘pure’ life insurance
premium of 1,200 euro per year. For the investnmeottgage, we assume a certain (after tax)

rate of return of 8%.

Implied housing costs

Figure 1 shows the payments (including forced sgjiior housing implied by the various types
of mortgage loans. The lines in the picture refenet payments, implying that deductibility of
paid mortgage interest has been assumed. As natédrethe after tax payments for housing
implied by the linear mortgage are also linearlréasing over time whereas the annuity
mortgage loan has net housing costs that increasetione. Even though the payments for the
annuity loan start at a level that is considerdhyer than that associated with the linear
mortgage, they ultimately become higher than th&t-period net payments of that loan. The
housing costs associated with the life insuranceigage loan start at a higher level than those
implied by the annuity mortgage, because of the lifsurance component included in the
payment. The difference in the development oveetimtween the life insurance and annuity
mortgages is the result of the non-taxation ofrege on the accumulated savings for the life
insurance. The investment mortgage loan impliesetoliousing costs than the life insurance
mortgage because of the higher returns on stodkes.ifiterest-only mortgage has — of course —
the lowest implied housing costs because ther@@iferced savings. It should be noted that the
deductibility of mortgage interest payments is ti&n reason why mortgage payments compare
so favorably to the low rent payments, even thainghmortgage payments the homeowner also
—in all cases but one — to accumulate equity enhthuse to such an extent that owns it outright

after the 38 year.
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Figure 1 Net housing cost of renting and varioye$yof mortgage loans

A simulation model

Our simulation model is based on the life cyclelgsia of owning and renting provided by Artle
and Varaiya (1978). We assume the household ufilitgtion per period to be of the CRRA

type:

_jei-0)  if ozl
In(c,) otherwise.

1)
The rate of time preference s and lifetime utility of the household is theref@ieen as:

— C ut
U '§(1+p)t' )

We consider a household with a logarithmic utifitpction that lives for 60 years. Net income in

the first year is equal to 26,000 euro, and iteases with 1,000 euros per year until period 25.
Then income remains stable at 50,000 euro annualiy year 45, when it decreases to 35,000



and remains constant at that level. We assumepthatequal to 0.05. There is no utility from

bequests.

All houses are assumed to be identical. Househaidsunable to borrow except for a
mortgage loan, but they can save. This househ@dheopportunity to borrow the house, using
one of the mortgage types discussed in the prewdeason to finance it. It may itself determine
the time to buy, subject to the mortgage qualifaratconstraint that net mortgage payments
should not exceed 25% of net income. It may aldotlse house at any time it likes. When it
does, it must repay the outstanding loan immedidtem the revenues, which are assumed to be
equal to the price at which it was bought.

It may be noted that an annual rent of 7,500 esinasufficient to cover the opportunity
cost of the value of a house at the prevailingregerate of 5%. Moreover, the value of a house is
four times the maximum annual (net) income of tbedehold and eight times net household
income in period 1. Note also that we did not idtrce a bequest motive into the model. This
means that the household does not intend to havevealth left in period 60.

Figure 3 shows the optimal consumption paths aasmtiwith renting and buying with
the various mortgage types. When the household thrmughout its life cycle it consumes all its
income until period 21. Then it starts saving fetirement. Consumption remains constant until
period 60. The household would rather like to barduring the first stage of its life cycle so as
to keep consumption constant over all 60 periods the inability to borrow is the reason why
consumption equals income during the first 21 years

If the household is enabled to buy the house wislag a linear mortgage to finance this
purchase, it becomes an owner-occupier in period 2L avoid a drop in consumption
immediately after becoming an owner-occupier, thesdehold saves in the preceding years. After
becoming a homeowner, the household’s consumptiks the development of income for
some years, but there is no saving for retiremEme. reason is that the sale of the house in year
37 provides sufficient liquid wealth to increasensomption and maintain that higher level after
retirement in year 45. A main effect of buying ti@me is therefore that consumption of lifetime
resources shifts somewhat to later stages of tfee dycle. Even though the household
accumulates a considerable amount of wealth dutimg period it owns the house, its
consumption is lower than when it would remain @tee only in the periods 20 to 27. Lifetime
utility of the household increases through homeasmp. However, it is not optimal for the

10



household to buy the house immediately after thetgage qualification constraint allows it to
do so. The relatively large mortgage payments dutie first years of homeownership make it
more attractive to postpone this decision for sper@ods.
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Figure 2 Optimal consumption paths

When the household uses the annuity mortgagey# the house as soon as the mortgage
qualification constraint allows it to do so. Théatevely small difference between rent and first-
year mortgage payments allows the household ogtimal do this without any saving in
preparation for homeownership. However, increasitey mortgage payments now make
continuation of homeownership unattractive afteriqie29. The net revenues of this sale are
high enough to allow the household to maintainghér level of consumption from that period
onwards that it could reach with the linear moregalgfe time utility of the household is also
higher with this type of mortgage loan.

If the household is offered the possibility to fiwa the house with a life insurance
mortgage, it also decides to become an owner-oecagisoon as this is possible. Now the return

to the rental sector only takes place in periodthfs is, just before the original loan could be
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completely repaid by the revenues of the life iagge / savings account. Consumption is
somewhat lower than with the annuity mortgage imiatetyy after the purchase of the house, but
the upward jump in consumption that occurs aftéimgethe house is considerably larger because
much more equity has been accumulated. Life timktyuts higher than with the annuity
mortgage.

If the household makes use of the investment mgetgid will also buy the house as soon
is it is allowed to do so. Since net mortgage paysiare now lower than the rent, consumption
now increasesbecause of the purchase of the house. Consumgitihre end of the life cycle is
now somewhat lower than with a life insurance magey Nevertheless, the higher consumption
level in earlier years causes the household toeprtfis type of mortgage loan over the
alternatives.

The consumption pattern that results when theastesnly mortgage could be used is not
indicated in Figure 2, but it is trivial. Since mebrtgage payments are in this caser equal to 5,000
euros, which is less than a quarter of net houselhmlome in period 1, the household will
immediately purchase a house. There is no equdyraalation and for this reason the household
will remain in the owner-occupied sector until thied of its life cycle. Consumption therefore
tracks that of a renting household, but at a hideesl. Clearly, the household would prefer this
alternative over all others. However, we noted &bthat it is unlikely that banks will offer a
household the possibility to finance the purchak@a dilome completely with an interest-only
mortgage.

The results of the simulation exercise are clelae: ppireference order over the various
alternatives is: interest only > investment > lifgsurance > annuity > linear > renting
permanently. Since the more preferred mortgagestypere usually introduced on the Dutch
mortgage market after the less preferred onesclbasly suggests that the product innovation on
the mortgage market were to the benefit of consamer

It must, of course, be noticed that the resultsgméed in this section are dependent on the
specific parameters values that have been choseme 8xperimenting with these values suggests
that the suggested preference order is relativabyst. One potentially important limitation of
these exercises is that they do not address tleetefbf uncertainty. For instance, the role of
owner occupied housing as a hedge against renthaskrecently been stressed by Sinai and

Souleles (2005). This aspect could be studied enftdanework developed above by introducing
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uncertainty about the future development of remid the sales price of the house. However, it
seems unlikely that this will change the resultshwiespect to the preference order of the
mortgage types. It might, however, change the peaf®e for owning over renting depending on
the relative volatility of house prices and rems @n the value of the risk aversion parameter
Income risk could also be introduced, but it conseges for tenure and mortgage type choice

appear to be also limited.

4 Empirical evidence

In this section we describe the development of lawmership, mortgage ownership en mortgage
interest payments among different cohorts on thgsbaf a series of Dutch Housing Needs
Surveys. The Housing Needs Survey (abbreviateduiiclibas WBO) is carried out every four of
five years and contains information about housingpme and demographics of a large sample
of the Dutch population. Here we use the WBOs @119.985, 1989, 1993, 1998 and 2002 (the
most recent one that is available). The cohortglisgnguish refer to five-year intervals for the
year of birth of the oldest member of the houselvdid is an owner or a renter of the house.
The oldest cohort we distinguish consists of hoakEhwith an eldest member born in 1900-
1900, the second oldest to households whose etdestber was born in 1905-1909, et cetera.
We will usually refer to cohorts by the midpointk these intervals, e.g. 1902 for the oldest

cohort.

Homeownership

Homeownership rates have increased steadily inNbtherlands over the past half century.
Around 1980 there was a temporary dip in this dgwalent when house prices collapsed, but the
upward trend reappeared soon. Figure 3 shows theapenent of the homeownership rate for
various cohorts in the period 1981-2002. The upggaerel refers to the cohorts born before the
end of the second World War, the lower one to tlstwar cohorts. The trend in the
homeownership rates is downward for the older dsh@nd upward for the younger cohorts.
Moreover, for the prewar cohorts older cohorts Hawer homeownership rates, whereas for the

postwar cohorts the reverse is the case.

® The earlier version of the WBOs use the terminpldgad of the household’ and ‘partner of the hdad'the more
recent versions avoid this.

13



The figure shows a broad similarity with the stglil life cycle model for homeownership
of Artle and Varaiya (1978) which predicts that kelolds rent in the early and finals stages of
their life cycle, while being owner-occupiers indiie. It must, however, be noted that the
decrease in homeownership rates at the end ofiftheyicle is relatively small and does not
necessarily signal a wish to consume housing eqtngeed, one of the stylized facts of the
relationship between ageing and housing demanidaistihe elderly do not want to reduce their
housing equity, cf. Venti and Wise (1990).
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Figure 3 Homeownership rates per cohort 1981-2(82urce: various WBOs)

The upper panel of Figure 3 strongly suggests tmamneownership rates among
subsequent cohorts of elderly households are isicrgaand this is confirmed by cross section
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analysis of the relationship between homeownersngd age for the various WBOs (see
Rouwendal, 2006). The lower panel of the figurevshehat homeownership rates among the
postwar cohorts were rapidly increasing over theopel981-2002, which is consistent with the
Artle and Varaiya story. The upward sloping lines become steeper for yourugorts,
suggesting that it has become easier to enter werooccupied part of the housing market.
Even though this may appear somewhat surprisivgngihe substantial increase in Dutch house
prices over the 1990s, it must be kept in mind thate was also a gradual decrease in real
mortgage interest rates over that period, as wellam increase in the share of two-earner
households. As a consequence, affordability of evaceupied housing did not change much in
this period’

Figure 3 also suggests that there exists sometlikey a saturation level for
homeownership just above 60%. Homeownership rategento that level faster for younger

cohorts. Once that level is reached, homeownersitgs tend to decrease only slightly with age.

Mortgage ownership

The amount of money involved in the purchase ofoask is usually a multiple of annual
household income and few households have an anwunealth that is sufficiently large to
enable them finance the house without taking a.léémost all first time homeowners therefore
have a mortgage loan. A traditional characterisficsuch a loan is that a fixed schedule of
repayment in part of the contract. This has theoirtgmt implication that the household is obliged
to build up equity in the home. When the mortgagentis finished, the household automatically
is outright owner of the house. In the Netherlatidspayback period often equals 25 or 30 years,
which is long in comparison to other countries. rdtwer, mortgages may be renegotiated when
a move to another house takes place. Neverthedessexpects that most homeowners with a
traditional type of mortgage loan will sooner otelabecome outright owners. An additional
reason for this conjecture is that many househadard their home as part of their arrangement
for old age: being an outright owner implies thegbility to consume housing services without

® It may be noted that in the Netherlands downpayroenstraints are less important than in many otbentries. It
is, nevertheless, common to start a household@ster and switch to owner occupation after some ti

" The ration of mortgage payments to income wherhthese is completely finance by a mortgage loaniges a
rough indicator of housing affordability. A recesttidy concludes on the basis of this indicator hloaising
affordability did not change much over the peri@83-2005. See Renes et al. (2006).
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out-of-pocket costs. Indeed, this may be one of teasons why households regard

homeownership at old age as more attractive thaimge
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Figure 4 Mortgage ownership rates among homeowpersohort 1981-2002. (Source: various
WBOSs)

The upper panel of Figure 4 shows the developrokntortgage ownership rates
among the prewar cohorts in the period 1981-2002. lines are indeed downward sloping, but
they become noticeably flatter for the younger ecthdMoreover, the younger cohorts tend to
have higher mortgage ownership rates. The figur@wvshthat complete repayment of the
mortgage loan has become exceptional for the colhartn after 1930.

The lower panel of Figure 4 confirms this impressiOnly the line referring to the 1947
cohort shows a slightly downward trend. For thengmr cohorts the lines increase initially and
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then become flat. Even though this will partly hdeen caused by the long repayments terms
common for Dutch mortgages, it seems likely thathim future mortgage ownership rates among
elderly Dutch households will remain much higheartithey are at present. It will be shown
below that an important reason behind this devetaypns the increasing popularity of interest-

only mortgages, which do not have a compulsoryyeeat schedule.

Mortgage payments

Next, we consider the development of mortgage @stepayments over time. The traditional
mortgage types with a compulsory repayment schethpé that an increasing part of the loan is
redeemed in the course of the mortgage term. Asseguence, mortgage interest payments tend
to decrease over time. Since more recently devdlopertgage types tend to postpone
amortization it should be expected that, as a auege, the downward trend in mortgage
interest payments will have become less pronounCee therefore expects mortgage interest
payments decrease over time, less so among theggowohorts. Mortgage interest payments
will only increase after renegotiation or when as& mortgage is taken.

Figure 5 provides information about the amountnoftgage interest paid by homeowners
with a mortgage of various cohorts in the perio®12002 that contrasts sharply with this
expectation. The upper panel refers again to tderatohorts. Somewhat surprisingly, it shows
substantial increases in the average amount ofgagetinterest paid between 1989 and 1993 and
again between 1998 and 2002. Since residentiallityobmong elderly households is small, this
suggests that many households have renegotiate@dntloetgage loan or have taken a second
mortgage during these periods. The fact that tieeeases occurred for all cohorts excepts the
oldest old (the 1912 and 1917 cohorts) suggestssthraething happened in these two periods
that induced many households to change the fineagiangements with respect to their house.
Although it is tempting to relate the increasinghe period 1989-1993 to the relaxation of credit
constraints for households with two workers, thet fidnat also many elderly cohorts increase
mortgage interest payments in this period makestthiikely to be the sole explanation. For the
period 1998-2002 the change in the income tax sydteat occurred in 2001 is an obvious

candidate (see Rouwendal, 2007).
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Figure 5 Mortgage interest payments of homeownetls & mortgage per cohort 1981-2002.

(Source: various WBOSs)

The lower panel of Figure 6 confirms the impressprovided by the upper panel
in that it shows substantial increases in mortgatgrest payments for all cohorts between 1989
and 1993 and between 1998 and 2002, and a slightate in these payments over the period
1981-1989. There is, however, no decrease in ngetgaterest payments in the period 1993-

1998 among these younger cohorts.

Mortgage type choice
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The analysis of the previous section suggestexhglly that newly developed mortgage
types allowed consumers to improve their allocabbmesources over the life cycle. If this is
indeed the case, and consumers realize this, grectxthese new mortgage types to be able to
gain substantial market shares. Figure 6 reveals tthis is indeed the case. The frequencies
indicated in this figure refer to all houses withsegle mortgage and the show important

developments.

m don't know
other
interest only
O investment
life insurance
0 anuity

1 linear

1989 1993 1998 2002

year

Figure 6 Mortgage typetSource: various WBOSs)

The linear mortgage, which still had a market sharabout 20% in 1989 (the first yearin
which the various types of mortgage loans weremdjatshed in the WBO), was of negligible
importance in 2002. In 1989 almost 50% of the honreys had an annuity mortgage, but in
2002 its share was less than 20%. The decreasirketrehares of linear and annuity mortgages
was the mirror image of the growing popularity loé¢ ife insurance mortgage, but even this type
of mortgage loan lost some of its market share betwi998 and 2002. The investment mortgage
loan is also gaining market share in recent ydaus,the most impressive development since
1993 is the rapidly increasing popularity of théenest-only mortgage. This type of mortgage
loan was distinguished separately for the firstetim the 1993 version of the WBO and served
30% of the market in 2002.

19



Notice that the developments registered in Figurefer to the total number of existing
mortgages, not just to new mortgages. Changes mkanahares of new mortgages must have
been substantially larger to be consistent with figure. We conclude therefore that consumers
have reacted massively to the development of newigage type and in the way suggested by

the theoretical analysis of the previous section.

Interest-only mortgages

In Figure 7 we present further information the @asing popularity of interest-only mortgages.

We already noted that it appears on the menu dilplesmortgage types in the Housing Needs
Surveys for the first time in 1993. In that year share is small: 3.4%. Since then it has grown
rapidly: in 1998 17,0% of the mortgages appearet@bthis type and in 2002 this has grown to
31,8%. It should be recalled that these percentegfesto homeowners with a mortgage without
compulsory repayment who do not have another mgetdaan. Since interest-only mortgages

are popular as second mortgages, many househdli$wo or more mortgage loans probablty

also have such a mortgage. Figure 7 therefore gesva conservative picture of the increasing
popularity of this non-traditional mortgage type.

The Figure clearly shows — perhaps somewhat simgly - that the interst-only
mortgage is especially popular among the older keh&or all these cohorts, except the oldest
one, this mortgage type was held by over 40% ofhbeseholds with a single mortgage. It
should be noted that these households must haegatated the earlier type of mortgage loan,
or have taken a new one. Since residential mohditpw among elderly people, a large share of
these changes in mortgage arrangements must hauverexdt without residential mobility. The
natural explanation for this development seems dottat elderly households experience a
compulsory repayment schedule as a burden theydwitel to avoid. This fits neatly in the basic
picture of life time consumption and homeownersiigt emerged from the Artle and Varaiya
(1978) analysis. The only difference is that takangnortgage loan without repayment obligations
allows a household to consume part of its housiougte without having to move to the rental

sector, whereas Artle and Varaiya assumed thig impossible due to credit constraints.

® The Imited size of the markets hare of the investnmortgage loan may have been caused by itseis&i
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Summarizing our discussion of the Figures 3-Taly be said that the period 1981-2002
showed large changes in housing market behaviore eople became homeowners and used a
mortgage loan to finance their house. Newly devedomortgage types that made more intensive
use of mortgage interest deductibility rapidly galrsubstantial market shares. These mortgage
types tend to postpone repayments and thereforease total outstanding mortgage debt and
limit the accumulation of equity. Among the home@am with a mortgage, interest payments

have increased substantially around 1990 and 2000.
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All these developments are also — and sometimescidly - relevant for elderly
households. A much larger share of the cohortsimgasthe threshold age of 55 are now
homeowners. A much large share of these homeovwmosysstill have at least one mortgage loan.
Also among the elderly, mortgage interest payméaige increased substantially around 1990
and 2000. Finally, many of the elderly households rhave a mortgage without compulsory

repayment which is presumably used to increaseduroption.

6 Conclusion

The previous sections presented a preliminary anmbniplete analysis of some important
developments on the Dutch housing market: producbvation on the mortgage market and
increasing use of mortgages to finance housing-apdesumably — other consumption. In this
concluding section we address the question whehigelife cycle model is able to explain these
developments.

In general the answer to this question seems w@ffivenative. The —admittedly - simple
version of the life cycle model we used in our deions seems to be in agreement with the
increase in homeownership and with market respots@gwly introduced mortgage types. A
major discrepancy between the life cycle theorygabodied in the simulation model, but also
with more general versions) and the actual devetopmis that the former suggests that
households have strong incentives to return tarrgribwards the end of the life cycle, so as to
consume housing equity, whereas the actual devaognshow little movement from owning to
renting. There are various possible explanationshig discrepancy. One is that households have
a bequest motive for saving that was ignored inpghesent version of the simulation model.
Another possibility is that housing provides inswm@ against rent risk (cf. Sinai and Souleles,
2005). Even though rents are regulated in the Niethds, there has been an upward trend in real
rents and further liberalization of the rental pafrthe market is a real possibility. The reluc&nc
to move to the rental sector of the housing mankay be reinforced by large psychological costs
of mobility among elderly households: they may dynpe unwilling to move to another place.

A third possible explanation is that the upwardhdérén homeownership rates among the
elderly coincides with a much higher share of megty ownership among the elderly owner-
occupiers. As we noted earlier in this paper, tiele theory is consistent with permanent

homeownership if it could be financed with an ies#fonly mortgage. The only reason for the
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predicted return to the rental sector in the Awtbraiya model is that households want to
consume housing equity. They would probably prédebe able to consume (a substantial part
of) this equity without having to move to anothdage, and one interpretation of the facts
presented above is that this is exactly what happemong elderly homeowners in recent years.
The increasing amounts of mortgage interest paidthgy elderly and the rapid growth in
popularity of the interest-only mortgage fits ngati this story.

Several potentially important questions are lefinswered by the research of this paper.
One is the absence of a market for reverse morsgéspe Caplin, 2000). One would expect a
booming market for this type of mortgage, but msaoduction on the Dutch market has met little
success until now. A second issue is the potemitaéase in the vulnerability of owner occupiers
for macroeconomic shocks now that their numbersthadsize of their outstanding debts have
increased considerably. An increasing share ofribegages, currently about 30%, has interest
rates that are periodically adjusted and the ctilie@m interest rates imply the possibility of a
substantial relative increase in mortgage paymeiat @nsequence of a 1 or 2 percent increase in
long term interest rates. Such a shock may alsexpected to have substantial consequences for

house prices and income tax revenues. These aadissines have to be left for future research.
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