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The elderly home equity puzzle: the demand for mortgage debt 

 

 

This thesis focuses on the question whether the elderly home equity puzzle can be explained by 
passive saving behavior in the Netherlands. It is shown that homeownership and home equity 
increased gradually in the past decades. Among the elderly the market share of interest-only 
mortgages increased to over 80% in 20 years. This suggests that households stop accumulating 
capital by paying off mortgage debt. Instead, they let their capital accumulation depend on house 
price developments. This is a signal for (indirect) capital decumulation among the old by using 
mortgage debt as instrument. The model of Brueckner (1994) for mortgage demand is presented 
and empirical (instrumented variable and tobit) estimations are done. The results show a 
negative effect of age on mortgage demand. Therefore it seems that elderly tend to not using 
home equity for nonhousing consumption at old age. This suggests a contradiction to the 
standard lifecycle theorem, even in a country where the precautionary savings motive is expected 
to be small (due to small expected health costs and a generous pension scheme). Additionally, a 
panel study based on synthetic age cohorts is done (Deaton, 1985) in order to assess activity (or 
refinancing) in the demand for mortgage debt. It appears that elderly do not actively increase 
mortgage debt, but prefer to (indirectly) decumulate home equity by changing the type of 
mortgage to a cheaper or interest-only mortgage. 
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“Who is wise and 

understanding among you? 

 

Let him show by good conduct 

that his deeds are done 

in gentleness of wisdom.” 

 

(James 3: 13) 
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1. Introduction 

The introduction is divided in 5 sub-paragraphs. First, the motivation for the research topic is 
given. Second, a literature overview is provided. Third, the extensions to current literature are 
discussed. Fourth, the main findings are summarized and fifth, the outline of this thesis is given. 
The main research question is whether the elderly home equity puzzle can be explained by 
passive behavior of Dutch households on the mortgage market.  

 

1.1 Why this topic? 

The elderly home equity puzzle comes forth from the observation that elderly maintain large 
amounts of home equity, while the lifecycle theory suggests that elderly should decumulate 
home equity. This implies that elderly should liquidize their home equity by either moving to a 
cheaper owned house, moving to a rented house, or by taking up mortgage debt. The first two 
ways of liquidizing home equity have the major disadvantage that moving is required. According 
to Artle and Varaiya (1978), this barrier could be the reason for the high amount of home equity 
held among the old. The third way however, offers a way to liquefy capital without the 
requirement to move.  

 

Mortgage debt has a substantial advantage compared to the other types of liquefying home 
equity, which is that mortgage debt brings relatively small transaction costs. One could (partly) 
refinance his property, and use the liquefied capital for consumption purposes. Nowadays (over 
30 years after the article of Artle and Varaiya), the types of mortgages developed and it became 
even easier to change the type or size of mortgage debt. Therefore the demand for mortgage debt 
is the instrument with small transaction costs which offers a way to actively determine the net 
home equity holdings of a household. The question why the elderly home equity puzzle exists 
automatically focuses on how households behave on the mortgage market and on what drives 
mortgage debt.  

 

In the average household portfolio, home equity is the largest asset for homeowners (Spoor, 
2008). Spoor investigated the opportunity to use home equity as supplementary source of income 
which could be used for health costs. Several scenarios in which the government would cut 
health benefits were considered. The main conclusions stated that the risks could be substantial 
(especially interest risk and house market risks), implying that the best time to decumulate home 
equity is when it is really necessary at the final stage of life (when amenities are most needed, 
while standard annuities and individual savings are not sufficient to cover all costs). However, 
this way of decumulation of home equity assumes that there will be a moment in which elderly 
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cannot pay for the costs anymore (and will need their accumulated home equity to cover these 
costs). This assumption is questionable, given that health costs are usually covered by mandatory 
insurance (or government).  

 

Additionally, the older households get, the smaller the house market and interest risks become 
(due to the shorter remaining time horizon). Therefore the household could start decumulating 
home equity earlier. The household could exploit home equity as additional source of pension 
income and use it for consumption purposes (as implied by the lifecycle theory). However, the 
elderly home equity puzzle points out that elderly don’t do this.  

 

Especially now, during an era of aging, this phenomenon requires academic interest. Pension 
schemes and collective health care schemes will be cut when there are insufficient employees to 
bear the costs. At this point the availability of additional resources will become important. Given 
that home equity is the largest asset in the average household portfolio, understanding behavior 
of elderly on the house market is crucial. In case that elderly are unable or restricted in using 
home equity as additional source of pension income, home equity could offer a way out. 
However, before one can think of constructions that make it easier to decumulate home equity, it 
should be clear whether elderly are actually trying to use home equity as additional source of 
pension income. This is reflected in the main research question: can the elderly home equity 
puzzle be explained by passive behavior of Dutch households on the mortgage market? Passive 
behavior implies that there are no signs of households trying to decumulate their home equity.  

 

1.2 Literature overview 

In literature there are several views on the elderly home equity puzzle. Extensive research on 
aging and home equity in the US is performed by Venti and Wise (2004). They show that in the 
US the house is the largest asset for the average household and that elderly are not likely to 
move. Homeownership rates decline slightly among the oldest old, but the level remains 
substantial. They also show that the amount of home equity is increasing among most age 
cohorts. The oldest old do have slight decreases in home equity, but the decreases are rather 
small. Except for cases of catastrophic events such as the death of a spouse, the capital 
decumulation among the old is small. In addition Venti and Wise show that elderly who do move 
during their retirement period are just as likely to buy a larger (more expensive) house as to buy 
a smaller (less expensive) house. The main conclusion is that elderly do not use home equity for 
non-housing consumption at old age. They suggest to consider home equity as a buffer for 
unfortunate news (in line with a precautionary savings motive), while it remains questionable 
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why the old maintain the large amounts of home equity. These conclusion strongly support the 
existence of the elderly home equity puzzle in the US. 

 

Skinner (2004) offers some comments on the home equity puzzle as shown by Venti and Wise 
(2004). He suggests that psychological factors (the attachment to the house) causes that elderly 
don’t want to move. Another reason is that the elderly cannot insure against rent hikes. However, 
these rent hikes should be small compared to the benefits from liquefying ones house. If the 
elderly decide to move, the motive to liquefy home equity is only indicated by roughly 21% of 
the movers (Choi, 1996). The majority moves due to health problems, to live closer to family, or 
because of amenities. This suggests that the economic incentives may play only a modest role in 
the use of home equity. The final suggestion Skinner provides is that home equity can function 
as a safe haven for asset-based tests such as Medicaid.  

 

All these suggestions may be relevant for the existence of the home equity puzzle and point at 
possible passive economic behavior among the elderly. However, the analyses of Venti and Wise 
(2004) departs from the idea that elderly can decumulate home equity in two ways. Either they 
move to a smaller owned house, or they move and start renting a house. Implicitly they also 
suggest the availability of reverse mortgages, but because of the small revealed interest in 
reverse mortgages, they focus on decumulation of home equity by moving. This is in line with 
Artle and Varaiya (1978), who stated that even when owning is cheaper than renting, households 
may still prefer to rent because of illiquidity of home equity. Both ignore the possibility to 
refinance mortgage debt to specific mortgage types or to specific levels of mortgage debt, while 
this is likely to be the most convenient way to liquefy home equity.  

 

In several studies (Skinner, 1996 and Leviton, 2001) reverse mortgages have been considered. 
The conclusions point at the importance of precautionary savings (especially since the studies 
focus on the US), which explains the small demand for reverse mortgages. However, when 
applying this conclusion to countries with a small precautionary savings motive (i.e. collective 
health insurance and public pension schemes) it implies that elderly should demand reverse 
mortgages.  

 

An important issue is that mortgage debt as instrument for decumulating home equity is assumed 
to result in demand for reverse mortgages. If this is not the case, then mortgage debt apparently 
is not used for decumulating capital and therefore it is ignored (as is the case in Artle and 
Varaiya, 1978 and Venti and Wise, 2004). Even in studies like Skinner (1996) and Leviton 
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(2001) the conclusion that the demand for reverse mortgages is small is assumed to imply that 
mortgage debt is not used as instrument for capital decumulation among the old. To some extent 
this conclusion is correct (since home equity is not reduced when households do not take a 
reverse mortgage). However, one could also argue that in fact there is indirect capital 
decumulation when households change the type of mortgage to a cheaper, or an interest-only 
type of mortgage. This trend is very large in the Netherlands (Rouwendal, 2007), implying that 
households stop accumulating home equity. This way of indirect capital decumulation brings the 
smallest transaction costs (no movement or change in the size of mortgage debt is required) and 
the smallest risk (i.e. modest house market and interest risk).  

 

Since home equity is the largest asset in the average household portfolio (Spoor, 2008), one 
could focus on home equity when investigating wealth dynamics. The standard lifecycle models 
(Modigliani and Brumber, 1954) departs from the idea that households will engage in borrowing 
and lending in order to obtain more uniform consumption levels over life (Fisher, 1930). 
Therefore households are expected to save during their working life and spend their savings 
during retirement. The older elderly get, the larger mortality risk becomes and the shorter the 
remaining expected lifetime is. Therefore households are expected to spend their savings while 
they age. In literature there are several studies which show that this is not observed (Venti and 
Wise, 1989, 1990, 2004 and Feinstein and McFadden, 1989), which result in the home equity 
puzzle. In fact, households might even reduce their consumption when they get older (Banks, 
Blundell and Tanner, 1998 and Bernheim, Skinner and Weinberg, 2001). Several extensions to 
the standard lifecycle model, such as a bequest motive (Kotlikoff and Summer, 1981 and Hurd, 
1987), a precautionary savings motive (Kimball, 1990), consumption constraints (Börsch-Supan 
and Stahl, 1992) or illiquidity of accumulated capital (Artle and Varaiya, 1978) have been put 
forward as possible explanations for the large amount of capital held at old age.  

 

In the US, the precautionary savings motive received empirical support (Skinner, 1988 and 
Kimball, 1990), especially when considering a joint precautionary savings motive and an 
operational bequest motive (Dynan, Skinner and Zeldes, 2002). The precautionary savings 
motive takes a possibly bad (costly) scenario into account and prepares for if this scenario occurs 
(even while the probability is very small). This motive is driven by uncertainty about future 
expenses (Palumbo, 1999). On average households are likely to save more than they require, but 
they do know that the savings they leave on the table will be bequeathed. Therefore savings have 
two purposes, they either deal with unexpected high costs, or (in case these costs do not occur) 
they will be bequeathed (and therefore they are not considered as a waste).  
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When applying these motives to the Netherlands, the precautionary savings motive should be 
smaller (Hubbard, Skinner and Zeldes, 1995), given that the expected health costs are small, 
while in the US these costs are rather large (Doorslaer and Masseria, 2004). This implies that in 
the Netherlands, capital decumulation among the old should be more in line with the 
expectations of standard lifecycle theory (one can see the effect of the introduction of a social 
security scheme on wealth holdings in Kapteyn et al., 2005), and therefore the home equity 
puzzle should be non-existent or small. According to Rouwendal (2009), the home equity puzzle 
is rather large in the Netherlands as well. This raises doubts about the validity of the implications 
of lifecycle theory when considering the elderly home equity puzzle.  

 

A different approach to the elderly home equity puzzle should consider whether there are signs 
of the willingness to decumulate capital among the old (as is assumed in the lifecycle theory).  
These signs (such as the refinancing of mortgage debt or increasing Loan-to-Value ratios) are a 
measure for activity or passivity in saving behavior. If increasing mortgage debt offers a 
convenient way for capital decumulation, then why does the elderly home equity puzzle still 
exist? Psychological research (Schwartz et al., 2002, Kliger and Schwartz, 2005 and Iyengar et 
al., 2006) states that maximizing behavior results in lower satisfaction levels than satisfying 
behavior. They also show that there is a learning curve in life, causing that the older people get, 
the more they will pursue satisfaction rather than maximization. This change in behavior would 
result in passive saving behavior among the old, which offers a theoretical background for the 
main research question.  

 

1.3 New in this thesis 

The most important feature of this thesis is that a model for mortgage demand is empirically 
estimated and compared between age groups. This allows for a comparison between the 
determinants of mortgage debt for young and old households. The setup of the model departs 
from the model as proposed by Brueckner (1994) and includes the current value of the house. 
This shows how the current value of the house affects mortgage demand among age groups and 
that this effect is significantly positive at old age, while it is insignificant or negative among 
young and middle-aged age groups. This implies that mortgage debt is used as instrument to 
decumulate home equity (while Artle and Varaiya, 1978 and Venti and Wise, 2004 ignore this 
instrument and only consider movements in their analyses).  

 

Additionally, refinancing of mortgage debt is tested in a panel study based on synthetic age 
cohorts (Deaton, 1985). This analysis considers the effect of the change in the current value of 
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the house on the change in mortgage debt. This estimation offers a way to assess activity at the 
Dutch mortgage market. In several studies (which focus on the US), reverse mortgages are 
considered (i.e. Skinner, 1996 and Leviton, 2001), but all conclusions point at the lack of 
demand for reverse mortgages due to the precautionary savings motive. When applying these 
conclusions to the Netherlands (with a small precautionary savings motive), the demand for 
reserve mortgages should be large. 

 

It will be shown that Dutch households do not increase mortgage debt for decumulation of home 
equity. But it is also shown that the current value of the house has a significantly positive effect 
on mortgage debt at old age. This implies that household use different methods than the reverse 
mortgages for (indirect) capital decumulation (i.e. by changing the type of mortgage to a cheaper 
or interest-only mortgage). The results show that on the contrary of what is often assumed, 
mortgage debt must be taken into account when considering capital decumulation among the old. 

 

The descriptive analysis provides an update of several key characteristics of the Dutch house 
market such as the development of homeownership rates, net home equity and mortgage debt. 
Rouwendal (2007 and 2009) also presented some characteristics of the Dutch house market, but 
this thesis includes more recent data (up to 2009 rather than up to 2002 and 2006 respectively). 
The wave of 2009 brings a larger time horizon to test the panel study on (and test its robustness), 
since the required information about mortgage debt became available since the wave of 2002. 

 

Another important feature is that the country considered is the Netherlands, while most research 
uses US data. The reason why the Netherlands is important for this research, is that Dutch 
households do not face large uncertain health costs, due to a mandatory health insurance scheme. 
Hubbard, Skinner and Zeldes (1995) and Kapteyn et al. (2005) showed that in case of social 
insurance, the savings at old age would decrease. When comparing the income-related inequality 
in the use of medical care, the Netherlands take up a position with low inequality and a collective 
health insurance system while the US takes up a position with high inequality and a private 
health insurance system (Doorslaer and Masseria, 2004 and Wagstaff and Doorslaer, 2000). In 
addition, the public pension scheme offers insurance against the costs associated with longevity 
risk. This implies that the precautionary savings motive should be very small in the Netherlands 
and therefore the wealth pattern is expected to be more in line with the standard lifecycle model. 
The elderly home equity puzzle should therefore be small or nonexistent in the Netherlands.  
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1.4 Main findings 

First, it is shown that the elderly home equity puzzle exists in the Netherlands. This is 
contradicting the expectations according to lifecycle theory, given that the precautionary savings 
motive is supposed to be small (due to small uncertain health costs and a public pension 
scheme). However, in the past decades the share of homeowners with interest-only mortgages 
increased to over 50% of the entire mortgage market. This can be interpreted as an indirect way 
of capital decumulation (which is supported by all empirical estimations in this thesis), since 
households stop paying off mortgage debt. This trend points at active behavior among the old. 

 

Second, the theoretical model for mortgage debt (Brueckner, 1994) is estimated by using 
instrumented variable estimations (two-stage least squares and tobit). Age dummy variables are 
included in these estimations and it is shown that the older the age cohort is, the smaller demand 
for mortgage debt is.  

 

Third, in order to have a better understanding of the determinants of mortgage debt for specific 
age cohorts, the estimations are applied to all 10-year age cohorts (ranging from 20-29 to 80-89). 
This shows the development of the coefficients and the significance between age cohorts. One of 
the most interesting findings is that the current value of the house starts being significantly 
positive around retirement. This implies that retired households do take home equity into account 
for setting mortgage debt (and thus use mortgage debt as instrument to decumulate capital at old 
age). 

 

Fourth, even though elderly use mortgage debt as instrument to decumulate capital, the effect 
remains rather small. Among the oldest old (80-89), homeowners liquefy at most 9% of the 
current value of the house as reflected in mortgage debt.  

 

Fifth, although the effect of the current value of the house on mortgage demand is significant 
among the old, this could also imply that households change their type of mortgages, rather than 
refinancing the level of mortgage debt. Therefore a final estimation is performed which regresses 
the change in mortgage debt (between several waves) on the change in the current value of the 
house. The results show that the old are not actively increasing mortgage debt when the current 
value of the house increases. This implies that the observed activity in the previous estimations is 
due to the change in mortgage types (the movement towards interest-only mortgages), rather than 
increases in mortgage debt.  
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The overall conclusion is that elderly do reveal signs of active behavior, but the effect remains 
small. Elderly do not actively increase mortgage debt, but may change the mortgage type to an 
interest-only type of mortgage (resulting in relatively larger sizes of mortgage debt). The 
hypothesis that the home equity puzzle can be explained by passive saving behavior cannot be 
rejected. 

 

1.5 Outline of this thesis 

The outline of this thesis is as follows. In section 2 the data is described and some key 
descriptives are given. Section 3 provides a descriptive analysis on the Dutch house market. The 
main research question assumes that the elderly home equity puzzle exists in the Netherlands. 
Before being able to answer this question, it should be clear whether this assumption is correct 
and how the elderly home equity puzzle develops over time. Therefore the developments of 
homeownership, the share of mortgageholders among homeowners, the Loan-to-Value ratios, the 
market shares of all mortgage-types (especially interest-only mortgages), net home equity and 
mortgage debt will be considered. Finally conclusions about the elderly home equity puzzle are 
drawn. 

 

Section 4 introduces a theoretical model for mortgage demand (as proposed by Brueckner, 
1994). This theoretical framework can be empirically tested. Brueckner provided some 
suggestions for the application of the theoretical model to an instrumented variable estimation, 
which are summarized in paragraph 4.2 and applied to available variables in the dataset.  

 

Section 5 contains instrumented variable estimations (both two stage least squares and tobit) for 
mortgage debt. The results show that the size of mortgage debt is negatively correlated with age. 
In order to draw better conclusions about the development of the effect and the significance of 
the variables between age groups, the estimations are estimated for each ten-year age cohort 
(ranging from 20-29 to 80-89 years old).  

 

Section 6 provides a model based on synthetic age cohorts (Deaton, 1985) and aims to explain 
the change in mortgage debt by the change in the current value of the house. This model is in line 
with the theory provided by Brueckner (1994), but it differs from the estimation as suggested by 
him. This section focuses on the question whether households are actively increasing mortgage 
debt at old age. Section 7 provides a conclusion and suggestions for further research, while 
section 8 provides the literature list.   
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2. The Data 

The data used in this thesis are the WBO/WoON datasets (Housing Needs Survey in the 
Netherlands). These datasets contain information about housing-related topics, such as the 
current house value, mortgage size and housing demands, as well as information about 
household characteristics.  

 

The data consist of multiple cross-sectional waves, which are held about every 4 years since 
1981. The most recent wave is from 2009. The questionnaires are modified and extended most of 
the times when a new wave is launched (especially when the WBO changed to the WoON 
research in 2002 many variables were added). Questions that focus on mortgage size have been 
included since 2002, while questions on the type of mortgage were included in earlier waves as 
well. The waves that are used and the time span will differ among the graphs in this thesis 
depending on the availability of the variables in the datawaves. Some descriptives of the data are 
given in table 1. 

 

Wave Median 
mortgage 
debt 

Average 
mortgage 
debt 

Median 
current 
value of the 
house 

Share of 
home-
owners (%) 

Share of 
mortgage-
holders 
among 
home-
owners (%) 

Number of 
respondents 

1985 -- -- -- 41.87 74.00 46095 
1989 -- -- -- 44.18 76.82 46851 
1993 -- -- -- 45.77 79.67 63049 
1998 -- -- -- 49.14 84.09 117569 
2002 74874 98087 205000 52.23 86.38 75043 
2006 102000 126970 250000 53.70 86.59 55958 
2009 130000 147989 250000 56.80 86.32 69149 
 Table 1: Some descriptives 

 

In table 1 it is shown that the median and average mortgage debt strongly increased between 
2002 and 2009. The median current value of the house increased as well, but remained constant 
between 2006 and 2009. The share of homeowners and the share of mortgage-holders were 
somewhat constant. When analyzing the data, weights are applied to ensure that the dataset is 
representative for the society. These weights were created on basis of the probability of being 
selected into the survey (i.e. a married couple is twice as likely to be selected compared to a 
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single-person household). By applying these weights, the data is assumed to be representative for 
the Dutch society.  

 

Rouwendal (2007) used the same dataset up to the wave of 2002 in order to show a.o. the 
developments in homeownership and mortgages. In section 3 similar graphs about the 
development on the house and mortgage markets will be shown, but the data up to 2009 will be 
used.  

 

Throughout this thesis, all developments illustrated are based on synthetic age cohorts. These 
synthetic age cohorts are created in order to track households with the same year-of-birth in the 
waves of the cross-section dataset. In case longitudinal data would have been available, 
individuals could have been followed over time, but since this is not the case, synthetic age 
cohorts are created. This approach is widely used in literature. 
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3. A descriptive analysis 

In the Netherlands there is a generous mortgage interest deductibility (most generous of Europe). 
This provides mortgageholders with tax benefits. Therefore the costs of a mortgage (the interest 
payment) are reduced. This can imply that the net interest rate on a mortgage is smaller than the 
returns on savings. In this case households can actively exploit tax benefits. According to 
Brueckner (1994), this is the optimal case in a situation with certain (non-stochastic) returns on 
savings. Therefore households are stimulated to take up the maximum allowed amount of 
mortgage debt. In this setup the home equity puzzle should not exist (i.e. if the value of the house 
increases, the household refinances the mortgage to the new maximum allowed mortgage debt). 
In the Netherlands the certain savings rate (offered by banks) is not larger than the tax deducted 
interest rate on savings. However, when investing in the stock market, the returns are expected to 
be larger. Investing in stocks includes uncertainty, but the trend, as expected by the model, will 
remain the same. This thesis continuously connects to this idea. 

 

3.1 Homeownership and the elderly home equity puzzle 

Rouwendal (2007) illustrated the development of homeownership and the demand for mortgages 
in the Netherlands over the period 1981-2002. He illustrated a substantial increase in the share of 
households that has a mortgage outstanding. This suggests that the amount of home equity saved 
by households gets smaller, implying that the home equity puzzle gets smaller as well. He also 
shows an increase in the share of homeowners that has a mortgage as well as an increasing 
market share of interest-only mortgages. The development towards interest-only mortgages can 
be explained by the generous mortgage interest deductibility and the related tax benefits. In this 
section, the focus will be on the development of homeownership and the demand for mortgages 
up to 2009 (by tracking 5-year synthetic age cohorts through the waves in the dataset). These 
developments show the behavior of households on the house and mortgage market and whether 
there is an elderly home equity puzzle or not.  

 

In the past years, homeownership gradually increased in the Netherlands. Van der Schors, 
Alessie and Mastrogiacomo (2007) showed an increase of 10%-points in homeownership during 
the period 1990-2002 and provided insights into the Dutch house market. Within this increase 
there is a specific trend. It appears that the homeownership rates among young age cohorts 
increase by up to 6.4%-point a year, while the 65+ age cohorts show a change of around -0.6%-
point a year.  
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To start with the analyses, the development of homeownership will be shown in figure 1. In this 
graph synthetic age cohorts will be tracked in order to take cohort effects into account. These 
cohort effects have often been emphasized in existing literature such as Rouwendal (2007) and 
Venti and Wise (1990). One could argue that the increase in homeownership is caused by higher 
living standards and immobility at the house market. In order to consider the cohort effects, 
ideally one should follow the same households over a long period of time. However, the 
available datasets (WBO and WoON) do not track the same households over time. The datasets 
consist of multiple cross-sectional observations. Therefore synthetic cohort effects will be 
considered, by tracking the heads of the households with the same years of birth. This will result 
in the best estimate for the cohort effects of the age groups. The development of homeownership 
among synthetic age cohorts are shown in figure 1. Note that differential mortality (Attanasio 
and Hoynes, 2000), implying that the rich live longer, will affect the implications of any study 
that focuses on optimal wealth paths (or planning horizons) among different age groups. 

 

 

Figure 1: Homeownership in synthetic age cohorts (fixed year of birth) 
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Figure 1 clearly shows a specific pattern. It appears that the relatively young age cohorts have 
increasing homeownership rates. The middle-aged age cohorts have more constant 
homeownership rates, while the old age cohorts have somewhat decreasing homeownership 
rates. These results are in line with the results shown in Van der Schors, Alessie and 
Mastrogiacomo (2007), although the magnitude of the increase in homeownership rates among 
the young is somewhat smaller than 6.4%-points a year. The -0.6%-point decrease a year among 
the old (which they find for the period 1990-2002) matches with the synthetic age cohort starting 
with age 65. The decreasing homeownership rates roughly start around the retirement age 
(between 60 and 65) and continue to decrease until advanced ages. The decreases themselves 
however are not very large. The younger cohorts continue to stay at higher levels compared to 
the older age cohorts. This supports the existence of cohort effects. The movement within the 
cohorts however illustrates that not all of the trend (of increasing homeownership rates during 
the past decades) can be addressed to cohort effects. 

 

3.2 Active saving behavior? 

Figure 1 could imply an increase in savings, since an increasing amount of households owns a 
house (and saves through home equity). However, one should consider the share of 
mortgageholders among homeowners in order to get insights on the validity of this supposed 
increase in savings. If the share of mortgageholders among homeowners increased a lot, then the 
amount of savings may be smaller than expected when considering only the development of 
homeownership. The development of mortgageholders among homeowners is shown in figure 2. 
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Figure 2: Development of mortgageholders among homeowners for synthetic age cohorts 

 

Figure 2 shows that the share of mortgageholders decreases among most synthetic age cohorts. 
This trend could have been expected (Rouwendal, 2007), given that households simply pay off 
specific types of mortgages (implying a decrease). However, an interesting observation is that 
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increases among all these cohorts around the same point in time. These increases occur between 
the waves of 1998 and 2002. In the Netherlands there was a tax reform (introducing a tax system 
in which mortgage interest payments could be deducted at a higher rate than before) during this 
time and the euro currency was introduced. These factors stimulated households to take a 
mortgage.  

 

Additionally, one can compare the developments of the different age cohorts with each other. It 
appears that the younger the age cohort is, the higher the mortgage ratio at all ages is. This 
implies that the younger age cohorts pay off their mortgages less often. The overall mortgage 
rate increases from around 72% (in 1985) up to 87% in 2002 and remains constant until 2009.  
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3.3 LTV-ratios 

The results of figure 1 and 2 shed some light on the elderly home equity puzzle. Even when the 
homeownership rates appear to be somewhat decreasing at old age, the homeownership rates 
remain considerably high (and the levels at the same age increase among younger age cohorts). 
Therefore it seems that elderly continue to own a house, even when they reach advanced ages, 
which supports the elderly home equity puzzle. Figure 2 showed that the share of 
mortgageholders among homeowners decreases within the age cohorts, but increases when the 
age cohort is younger. This shows that while there are more homeowners, the relative share of 
homeowners which holds a mortgage increased as well. This implies that at this point we cannot 
draw conclusions about the magnitude of home equity (and the importance of the home equity 
puzzle), although for the oldest old with still a substantial homeownership rate and a very small 
mortgageholders among homeowners rate, the home equity puzzle is very substantial.  

 

It could be the case that households wish to borrow a maximum amount of mortgage debt and 
therefore prefer to own a house rather than renting a house. The development of the Loan-to-
Value (LTV) ratio should be considered in order to see whether the increase in homeownership 
can be interpreted as support for the home equity puzzle. The LTV-ratios for synthetic age 
cohorts in the period 2002 to 2009 is shown in figure 3. In figure 3 the mean values are used and 
the cohorts are shown when the sample size of the cohort is larger than 40. The variables for the 
size of mortgage debt (and the LTV-ratios) have been included in the dataset since the wave of 
2002. Therefore the graphs about these variables cover a smaller period of time (2002-2009). 
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Figure 3: Development of LTV-ratio for synthetic age cohorts in the period 2002-2009 

 

As one can see, the LTV-ratios remain quite constant among all age cohorts. However, the 
younger the age cohort is, the higher the LTV-ratio is. Three conclusions can be drawn from 
figure 3. The first conclusion is that the LTV-ratios of the older age cohorts do not increase. This 
implies that elderly homeowners do not increase the size of their mortgage debt in order to 
consume home equity. This supports the elderly home equity puzzle, given that elderly are 
expected to use home equity for consumption purposes late in life. On the other hand, one can 
argue that the constant LTV-ratios imply that households already are increasing mortgage debt. 
The house prices increased, (according to ‘het kadaster’, by 29.2% on average) implying that 
mortgage debt increased by roughly 29.2% as well. However, the finding that the LTV-ratios are 
constant, shows that the decumulation of home equity at old age could be far more substantial. 
Between the ages of 75 and 91, the LTV-ratios for all homeowners is below 10%. This shows 
that the elderly home equity puzzle exists, since roughly 90% of home equity is not liquefied 
among the oldest old. 
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The second conclusion is that the households are definitely not borrowing the maximum 
mortgage size. The LTV-ratios among the elderly are very small, especially when comparing the 
LTV-ratios of the old with the ratios of the young. This implies that the benefits of the generous 
mortgage interest tax deductibility are not maximally exploited.  

 

The third conclusion which can be drawn is that the level of the LTV-ratios increases between 
the different age cohorts (the younger the age cohort is, the higher the LTV-ratio is). This 
difference remains constant in time, suggesting a passive saving behavior of the households. One 
might argue that the cohorts reflect different stages of the house market instead of saving 
behavior. Given that house prices increased, younger households pay relatively smaller 
downpayments, resulting in higher LTV-ratios. This argument holds when mortgage debt 
depends solely on the purchase price of the house. However, when households get older, other 
factors become more important and active behavior on the house market could be beneficial in a 
consumption-smoothing sense. Later in this thesis, a model for mortgage demand will be 
estimated. The results will show that the impact of the purchase price gets less important among 
the older age cohorts, while the current value of the house only becomes significant for the older 
cohorts. In case that the current value of the house becomes relevant for mortgage demand, it 
suggests that elderly are actively planning their consumption path. The result of figure 3 that all 
age cohorts of 59 years and older have LTV-ratios around or below 25%, just doesn’t add up 
with an active optimizing economic behavior. However, it should be noted that on the other 
hand, the average increase in mortgage debt of roughly 29.2% does point at active saving 
behavior among the elderly. The impact of this behavior remains rather small. 

 

In line with the third conclusion, the finding that the young age cohorts have relatively very high 
LTV-ratios, could also reveal specific expectations about the future. The house prices in the 
Netherlands increased rapidly in the past decades. In the period 1995-2009 house prices more 
than doubled (according to ‘het kadaster’ house prices increased by roughly 170%). Therefore 
home equity is perceived as a very good investment opportunity. In this way, a household could 
simply buy a house without paying off mortgage debt, and expect the LTV-ratio to drop 
automatically. In the Netherlands, a constant return on the house investment is almost guaranteed 
by the generous mortgage interest deductibility. Because of the generous mortgage interest 
deductibility, households may prefer to buy a house (and expect the house value to go up) and 
finance it by an interest-only mortgage instead of renting a house (Rouwendal, 2007). This 
motivation could also explain the increase in mortgageholders among homeowners in figure 2. 
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3.4 Development of the mortgage market 

Before starting with the estimation of home equity and the development of mortgage debt, the 
developments of the composition of the mortgage market will be illustrated. In 1989 the interest-
only mortgage entered the market. The interest-only mortgage offered an opportunity to partially 
own and partially “rent” the house, by keeping the size of mortgage debt constant. One could 
adjust the size to his preferences for relatively small transaction costs. This mortgage type 
removed the illiquidity of home equity. Additionally, this type of mortgage was strongly 
supported by a generous system of mortgage interest tax deductibility. In case that elderly 
households take an interest-only mortgage, the household stops paying off mortgage debt, 
resulting in a relatively larger size of mortgage debt and a larger LTV-ratio. The size of 
mortgage debt could also be increased when refinancing, resulting in even larger LTV-ratios.  

 

When elderly do not change their mortgage size, the value of the house increased during the past 
decades, while mortgage debt did not increase and resulted in a decreasing LTV-ratio during the 
final stage of life (resulting in the elderly home equity puzzle). However, in case that the young 
cohorts choose the interest-only mortgage, they will maintain higher LTV-ratios. The behavior of 
both the young and old age cohorts could explain the LTV-trends. Therefore, the market share of 
the interest-only mortgage should be significant and increasing during the period 2002-2009. 
Table 2 denotes the market shares of each type of mortgage for the period 1989-2009. The 
market shares are based on mortgageholders which hold only one type of mortgage (they can 
hold multiple mortgages, but it will only be included when all are of the same type). When 
considering the market shares among mortgageholders which hold multiple types of mortgages, 
it appears that the market shares are in line with the market shares of mortgageholders with one 
type of mortgage. This is the same approach as used in Rouwendal (2007). 

 

  1989 1993 1998 2002 2006 2009 
Linear 19.80 16.30 7.68 3.79 2.54 2.07 
Annuity 48.79 38.38 18.44 11.11 7.56 5.64 
Life 
insurance 22.43 38.57 49.70 38.31 34.19 31.81 
Investment 0.00 0.00 0.00 10.09 8.93 7.81 
Interest-only 0.00 3.37 17.66 33.51 44.39 50.74 
Other 2.49 3.38 6.52 3.19 2.39 1.93 
Don't know 6.49 0.00 0.00 0.00 0.00 0.00 

Table 2: Mortgage development in the Netherlands during the period 1989-2009 
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Table 2 illustrates that the share of interest-only mortgages rapidly increased and is now covering 
just over 50% of the entire mortgage market. This might explain the increasing level of the LTV-
ratios when the age cohorts are younger. The question now is how the interest-only mortgage is 
spread over the age groups. If the increase in interest-only mortgages among the old is smaller 
compared to the increase among the young, it supports the idea that the increase in interest-only 
mortgages resulted in the high LTV-ratios among the young. The development of interest-only 
mortgages in synthetic age cohorts is given in figure 4. In figure 4 the horizontal axis does not 
show the age, but the year of the wave of the dataset. This is done in order to focus on the spike 
starting in 1993.  

 

 

Figure 4: Development of interest-only mortgages in synthetic age cohorts 

 

Figure 4 clearly shows the rapid increase in all age cohorts in the past decades. It appears that for 
every cohort, the market share of interest-only mortgages increased. However, the increase 
among the oldest cohorts is largest. This observation suggests active behavior among the old, 
since most of the elderly mortgage holders take up or refinance to an interest-only mortgage. 
When considering the development of the LTV-ratios and the increase in house prices, one 
would expect a decreasing LTV-ratio in case of entirely passive behavior (note that this is not the 
expectation of the lifecycle model, which expects the LTV-ratio to increase among the old). 
However, this is not the case since the LTV-ratio is roughly constant. So there is relatively much 
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active behavior towards the interest-only type of mortgage among the old. The effect on home 
equity is rather low since the LTV-ratio is not increasing, but under entirely passive behavior 
there would be a decrease in the LTV-ratio.  

 

3.5 Net home equity 

In the last part of the descriptive analyses, the development of net home equity of households 
which hold interest-only mortgages will be measured. The interest-only mortgage offers a good 
opportunity to estimate net home equity, since mortgage debt remains constant. Therefore net 
home equity can be estimated by subtracting total mortgage debt from the value of the house. 
The possibility to use the total mortgage debt is very convenient, since the measurement of other 
types of mortgage debt strongly depends on timing. The measurement of net home equity is 
expected to illustrate a high value for the old (given the low LTV-ratios). Information on total 
mortgage debt has been included in the dataset since the survey in 2002. Therefore the 
development of net home equity in the period 2002-2009 is shown in figure 5 for synthetic age 
cohorts. 

 

Figure 5: Development of mean net home equity for synthetic age cohorts of households which 
hold interest-only mortgages 
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Figure 5 clearly illustrates the elderly home equity puzzle. The value of net home equity is larger 
when the age cohort is older. The value for the old is extremely high (at some points over 
250.000 euro), while on average there are no large expenses to be expected. Even when net home 
equity of the age groups is affected by the strong increase in house prices, it still holds that the 
amount of net home equity at old age is much larger than expected given the standard lifecycle 
theory.  

 

The figure also illustrates a specific development between the age groups. Among the relatively 
young, net home equity remains constant or decreases. Among the older age groups net home 
equity increases in the period from 2002 to 2006 and decreases slightly from 2006 to 2009. 
There is not that much of a movement in net home equity (the overall development in net home 
equity during the period 2002-2009 is 2.5%), which is surprising given that house prices 
increased by 29.2% from 2002 to 2009 (according to ‘het kadaster’).  

 

However, this might be explained by either new homeowners entering the age cohort (given the 
increasing homeownership rate as was illustrated in figure 2), or by households refinancing their 
mortgage to an interest-only mortgage (given the increasing share of homeowners that has a 
mortgage). By refinancing a mortgage, a household can increase total mortgage debt (given that 
house prices increased rapidly and added value to the house, allowing for a higher mortgage debt 
when refinancing). This offers a tax deductible way of borrowing additional money and results in 
a smaller amount of net home equity.  

 

According to table 2, the share of households which has an interest-only mortgage increased by 
over 17% during this period. This transition on the mortgage market affects the illustrated 
development of net home equity. In order to get more insight in the reason why net home equity 
is not increasing as much as would be expected conditional on the price increases, figure 6 
provides the development of mortgage debt (of households with an interest-only mortgage) for 
synthetic age cohorts.  
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Figure 6: Development of mean mortgage debt for synthetic age cohorts of households with 
interest-only mortgages 

 

The mortgage debt of interest-only mortgages was expected to remain constant (given that the 
mortgage debt is not reduced, since only the interest is paid). However, it appears that mortgage 
debt increased among all age groups (the overall increase is over 60%). This increase suggests 
active behavior of households and it causes that the increase in net home equity is small (as was 
illustrated in figure 5). Interesting to note is that the increase in mortgage debt is smallest among 
the oldest age cohorts (while they were expected to be largest, since the old are assumed to have 
stronger incentives to spend). When considering the increasing mortgage debt, one could argue 
that this is caused by the increased house prices. Higher house prices cause new homebuyers to 
require higher mortgages (ceteris paribus). This can be tested by removing all new homebuyers 
from the sample (i.e. by only considering households which bought their house before 2002). If 
the proposition that the increase in net home equity is small because of new homebuyers holds, a 
sample without the new homebuyers should show a smaller (or no) increase in mortgage debt 
and a larger increase in net home equity. The development of net home equity and of mortgage 
debt for this sample follows the same overall trend as in figure 6.  
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However, the increase in mortgage debt is smaller compared to figure 6. The increase in (overall) 
debt is reduced from over 60% to 31%. In This difference in mortgage debt causes an increase in 
net home equity. Net home equity increases by 21%. This is still lower than the expected 29.2% 
(according to ‘het kadaster’), but the difference is smaller. The difference of roughly 8% may be 
caused by households borrowing additional money by taking a higher mortgage debt, suggesting 
active optimizing behavior as well. However, again the optimizing behavior that takes on 
additional mortgage debt is expected to occur among the old, but it appears that the young might 
refinance their mortgages while the old don’t do this (the increase in net home equity is largest 
among the oldest old). So there is active behavior among the young, while there is passive 
behavior among the old. The passive behavior among the old again points at the elderly home 
equity puzzle. 

 

The overall increase in mortgage debt among the synthetic age cohorts of households with other 
types of mortgages (which bought their house before 2002 as well) is 20% (these graphs are not 
shown, but the trends are similar to the trends in figure 5). This supports the argument that 
households with interest-only mortgages borrowed additional money, since the difference in the 
increase in mortgage debt is over 11%. Additionally, one could also consider the difference in 
the development of net home equity. For interest-only mortgageholders (which bought the house 
before 2002) the increase is 21%, while for all mortgage types (which bought the house before 
2002) this is 41%. The difference is 20%, implying that in 7 years 20% of total house value is 
paid off. This implies that on average the house is paid off in 34 years. Given that the standard 
mortgage duration in the Netherlands is 30 years (and the mortgage duration of interest-only can 
be lifelong), this estimate appears to be quite accurate.  

 

When considering the current market share of the interest-only mortgage on the mortgage market 
(as was shown in table 2), it appears that more than half of the mortgage-holders chooses to let 
the capital accumulation of home equity (which on average is by far the largest asset in the 
households’ wealth portfolio) depend on the development of house prices. This half chooses to 
maintain mortgage debt and to benefit maximally from current mortgage interest tax deduction 
possibilities (by not paying off, or by increasing mortgage debt). This follows the track which 
was expected by Brueckner (1994) for the US. In the next section his theoretical model (which 
he used to compare the demand for mortgage debt in the US and Canada) will be described. It 
will be applied to the Netherlands. 

 

 



                                                                    27 
 

3.6 Concluding remarks for the descriptive analysis 

In this section two main questions have been investigated and answered. The first question 
addressed the elderly home equity puzzle. Does this puzzle exist in the Netherlands? It was 
shown that homeownership among the old is somewhat decreasing, but still substantial at old 
age. The older the cohort got, the smaller the share of mortgageholders among homeowners was. 
However, among the old that did maintain mortgage debt, the vast majority had an interest-only 
mortgage. It was shown that the market share of the interest-only mortgage increased by 17% 
during the sample period. Then the LTV-ratios were considered and shown to be roughly 
constant in a period in which house prices increased by 29.2% on average. Because of these 
observations it can be concluded that there has been quite some movement, suggesting active 
behavior of households.  

 

The movement towards interest-only mortgages suggests indirect decumulation of home equity 
among the old by not paying off mortgage debt. However, the LTV-ratios were very small for 
the old. Additionally, the size of mortgage debt was smallest among the oldest and net home 
equity was largest among the oldest. The movement to interest-only mortgages points at 
somewhat active behavior among the old, but the impact is too small to be in line with the 
expectations of the lifecycle model. Therefore one could argue that even though there is some 
active behavior among the old, the largest part of home equity is not decumulated. This can be 
interpreted as passivity of the old. This passivity is not in line with the optimal consumption-
smoothed path, and can therefore be called the elderly home equity puzzle. In short, the puzzle 
exists in the Netherlands! 

 

The other question was whether households appear to behave actively. Here a distinction should 
be made between the young and the old. In all graphs it was shown that the old might act 
somewhat in line with capital decumulation, such as a move towards interest-only mortgages. 
However, the effect of this behavior is rather small compared to the behavior that aims to 
achieve a maximum consumption level. This is remarkable, especially in the Netherlands, since 
there are no high costs which can be expected at the final stage of life. Therefore motives such as 
uncertain medical expenses cannot explain this passive behavior. For the old the answer should 
be that even though there are some signs of active behavior, the effect of this behavior is very 
small when considering LTV-ratios, the size of mortgage debt and net home equity.  
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The young however reveal much faster increases in the size of mortgage debt (while this would 
have been expected to be the other way around according to the lifecycle model, since the young 
are expected to accumulate capital and thus decrease mortgage debt). This could be caused by 
refinancing or by moving to more expensive houses. The share of mortgage-holders also 
increases rapidly among the young. The share is larger compared to older age cohorts and the 
development over time reveals a stronger increase as well. Therefore the young appear to behave 
very actively, while the old are less active.    
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4. Theory 

In this section a theoretical model will be discussed. The model was proposed by Brueckner in 
1994 and aims to explain mortgage demand. Age groups can be included in the model, such that 
the effect of age on mortgage demand can be shown. The model will be used to empirically test 
the previous observations about the activity of elderly on the mortgage market. The estimations 
will be performed in section 5.  

 

4.1 Theoretical model 

The model is a two-period model, which lets current-period utility depend on housing 
consumption (h) and non-housing consumption (x). The utility function U(h, x) is assumed to be 
strictly concave. The choices made in the current period affect future wealth (z) (note that future 
wealth represents the entire future and not necessarily one period). The utility of future wealth is 
denoted as V(z), where the utility function (V) again is assumed to be strictly concave. V is 
discounted by a discount factor (δ), which is smaller than 1. In case that the agent dies after the 
current period, V represents the value of the bequest (which is in line with the ‘indirect’ bequest 
motive of Dynan, Skinner and Zeldes, 2002). The lifetime utility function therefore is: 

���� �� � �	
��� 

The consumer starts the current period with initial wealth (w), which consists of the sum of 
current income and assets. The consumer can spend his wealth on housing consumption (p*h), 
non-housing consumption (x) and he can choose to save (s). He is not allowed to borrow without 
collateral (i.e. mortgage debt (m) is allowed, but a negative s is not). This results in the current-
period budget constraint: 

� �  � � � ��� � �� 

The maximum mortgage loan to value ratio (LTV) is indicated by α and must be smaller than 1. 
This provides a maximum value of mortgage debt. Instead of a maximum loan to value ratio, one 
could also use a maximum payment to income ratio (PI). For usage in the Dutch situation, one 
should apply the PI ratio, given that this is the criterion used when applying for a mortgage in the 
Netherlands. However, in the past decades the house prices increased rapidly (see the 
development of net home equity in figure 5, given the increasing mortgage debt in figure 6, or 
‘het kadaster’). Therefore the refinancing to higher levels of mortgage debt may be more 
relevant. The LTV ratio is a better facilitator for this phenomenon compared to the PI ratio, given 
that the changes in income do not behave in the same way as the house prices do and that the 
changes in house prices dominated the developments on the house and mortgage market 
(however, both restrictions, and even when including both restriction in the same optimization 
problem, lead to the same implications of the model). The constraints on the size of mortgage 
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debt and savings are given by � � �, ��� � � and � � �. Therefore savings and mortgage debt 
are nonnegative and there is a maximum size of mortgage debt, which equals the maximum LTV 
ratio (α) times housing consumption (p*h).  

 

Brueckner (1994) treats the mortgage interest rate (��) and the interest rate on savings (��) first 
as non-stochastic (i.e. as certain). Later on he treats (��) as stochastic (i.e. he includes uncertain 
returns on savings). The relative magnitude of �� and �� is not restricted. Brueckner considers 
two cases. The US case, in which �� � �� due to mortgage interest tax deductions. And the 
Canadian case, where the relative magnitude is the other way around, due to no mortgage interest 
tax deductions. The Dutch case is similar to the US case, since the mortgage interest tax 
deductibility is very generous (more generous compared to the US) in the Netherlands. Future 
income is denoted as y, resulting in the following expression for future wealth: 

� � � � �� � ���� � �� � �� � ���� 

Substituting both budget constraints in the lifetime utility function results in the following 
maximization problem: 

���
�����

�� � � � ��� � ��� � � 	
�� � �� � ���� � �� � �� � ����  

Subject to: 

� � � 

��� � � 

� � � 

Plus the additional constraints: 

! � � and !� � � 

" � � and "���� � �� � � 

# � � and #� � � 

 

Solving the maximization problem and combining the first order conditions with respect to s and 
m yield the following equation: 

�� � ���	
$ � ! � �� � ���	
$ � " � # 
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Where !, " and # respectively are the Lagrange multipliers for the constraints on s, h and m and 
must be nonnegative. In case that  �� � ��, solving yields ! � " � #. Implying that: � � ��� 
and � � � (" % ! � � and # � �). 

 

It implies that if current mortgage debt is smaller than the maximum allowed level of mortgage 
debt (given the LTV ratio), the additional allowed mortgage debt could be borrowed against rate 
��. This additional money could be saved for a higher rate ��, implying a higher utility level in 
case that the consumer can borrow additional money up to the maximum allowed mortgage debt. 
Therefore, under complete certainty of the savings rate, the consumer is expected to choose the 
maximum amount of mortgage debt. 

 

However, it appears that in the US, consumers often pay large down-payments and don’t choose 
the maximum allowed mortgage size. This contradicts the implications of the model without 
uncertainty. In the Netherlands, mortgage debt gradually increased over the past decades (see 
figure 6), but the maximum allowed mortgage size is depending on income rather than on house 
value. Therefore in the Dutch case, the maximum allowed mortgage size is smaller compared to 
the LTV constraints in the US. This is especially important for the young (with a relatively small 
income) and after the increased house prices during the past decades. However, when including 
uncertainty (i.e. treating the savings rate as stochastic), the optimal mortgage size changes and 
Brueckner shows that the optimal mortgage size lies anywhere between 0 and the maximum 
allowed mortgage debt. The mortgage rate is still treated as non-stochastic, given that fixed-rate 
mortgages are widely used to finance mortgage debt (this ignores the relatively new possibility to 
choose a flexible-rate mortgage). 

 

Since the future utility function V is strictly concave, it must be the case that the certain value of 
�� yields a higher utility compared to the uncertain (stochastic) value of ��. This implies that 
(even when the expected �� is larger than ��) the uncertain utility of �� can be smaller than the 
utility of ��. Therefore the previous key equation (which is slightly modified by replacing future 
utility by expected future utility) is not binding for the relative magnitudes of the Lagrange 
multipliers anymore. Therefore it’s optimal to choose a mortgage which lies between 0 and the 
maximum allowed mortgage, rather than choosing the maximum allowed mortgage. This 
implication is in line with the real US and Dutch situation at the house markets. In case that 
�� � ��, time preference will determine the optimal amount of mortgage debt. This optimum can 
be anywhere between zero and the maximum mortgage debt, but households cannot exploit tax 
benefits by increasing mortgage debt.  
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An important issue which is shown in the paper by Brueckner (1994) is the independence of 
optimal mortgage choice of an uncertain (or stochastic) p and y. Thus if the development of the 
house price or income is uncertain, it does not affect mortgage demand. In the Netherlands there 
are several issues that might threaten future increases of house prices. For example the aging 
problem, the sustainability of the welfare state and the increasing burden of mortgage interest tax 
deductibility (caused by the increase in (interest-only) mortgages, see table 2 and figure 4) are 
likely to dampen house price increases in the near future. Therefore the movement towards 
interest-only mortgages (which implies that households stop paying off their mortgage debt and 
let their accumulation of home equity depend on increases in the house price) can well cause 
problems in the future. 

 

4.2 Towards the empirical estimation 

The next step is to estimate this model empirically. Brueckner provided a framework for this. He 
suggests to estimate mortgage size depending on initial wealth, future income, the discount rate 
and (as instrumented variable) house size. In order to perform this estimation, some 
modifications will be made. The initial wealth variable will be the current value of the house. I 
chose the current value of the house as measure for initial wealth, because the house on average 
is by far the largest asset in a household’s wealth stock. Future wealth will be replaced by the 
current income and the current value of the house. The current income is a measure for future 
income and the current value of the house includes the house price development. Information 
about the discount rate is not available. Therefore this variable will be ignored. The house size is 
replaced by the purchase price of the house (which is basically the house size times the price, as 
was shown in the theoretical model), which will be instrumented. For the instrumentation the 
surface of the living room and the year in which the house was bought (this is in line with 
Brueckner’s suggestion to use house characteristics as instruments) are chosen. The surface of 
the living room gives an indication for the house size, while the year in which the house was 
bought gives an indication for the situation on the house market. Additionally, dummy variables 
for age groups and for types of mortgages are included.  

 

One could interpret the estimation as follows: mortgage demand is explained by current income, 
the purchase price of the house, the current value of the house, age and the type of mortgage. 
Income explains mortgage demand, given that a higher income allows households to take a 
larger mortgage debt (the constraint on the maximum mortgage size is relaxed). The purchase 
price of the house affects the amount of money required to buy the house. A part of this amount 
could be paid as a downpayment, but a mortgage should cover the rest. Therefore the purchase 
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price of the house obviously affects mortgage demand. The current value of the house is an 
important indicator for the possibility to increase mortgage debt. When the current value of the 
house is larger than the purchase price, a household could use the additional value for 
consumption purposes, by converting this value to mortgage debt (i.e. liquefying home equity). 
Age and the type of mortgage are group characteristics that illustrate the differences among 
different groups. Age is relevant given that the remaining life expectancies differ among age 
groups. Therefore the time over which the household can spread its capital is different and 
affects the demand to invest, maintain or spend home equity (and thus the demand for mortgage 
debt). Alternatively, the type of mortgage also affects mortgage demand, given the different 
payoff schemes. For example a lifesavings mortgage is likely to reflect a larger mortgage 
demand compared to a linear mortgage type.  
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5. The demand for mortgage debt: an empirical analysis on cross-section data 

In this section the model will be estimated in order to explain demand for mortgage debt. The 
estimating equation which will be estimated is:  

&' � �( � �)* � �+, � �-. � /)012-( � /+0123( � /-0124( � /30125( � /40126(

� /50127( � 8)9:;2 � 8+�0<2 � 8-:=<2�> � 83:=>2�2�> � 840==?:>�
� 859:=20� � 86@>�2� � A 

MD denotes mortgage demand. The alphas denote the constant and the coefficients for gross 
income (Y), the current value of the house (H) and the instrumented variable purchase price (Z). 
The betas denote the coefficients of the dummy variables for age groups. Age30 for example 
denotes the age group in the range of 30-39 years old, age40 denotes the group from 40-49, and 
so on. The gammas denote the coefficients of the dummy variables for different types of 
mortgages. The dummy trap for the age dummies is avoided by excluding the youngest age 
group age20. Therefore the age20-group will be the reference group. Because of the large 
differences in payoff schemes among the types of mortgages, the type of mortgage gas been 
included as dummy variable as well. These dummy variables are not subject to a dummy trap, 
because households can own multiple types of mortgages. This implies that a household can 
have multiple ‘ones’ and therefore the households can be included in multiple dummy variables 
and not only in a single dummy variable.  

 

This equation will be estimated by using instrumented variable (IV) methods, where the 
variables ‘surface of the living room’ and ‘year the house was bought’ serve as instruments for 
Z. Z denotes the purchase price of the house when the house was bought. The purchase price is 
assumed to be endogenous (following the suggestions by Brueckner, 1994). The IV methods are 
used for estimating this model because of the assumed endogeneity of the purchase price. 

 

The instruments chosen are the surface of the living room and the year in which the house was 
bought. Well-chosen instruments should not be correlated with the error term of the second stage 
regression and it should be relevant (i.e. the correlation between the instrumented variable and 
the instrument should be nonzero). The surface of the living room is chosen as instrument 
because it is predetermined and cannot (or hardly) be changed when owning or buying a house. 
When a household is looking for a house in a specific area, the surface is fixed. However, it is a 
relevant characteristic of the house. Therefore the surface of the living room does not 
endogenously affect mortgage demand, but it is a characteristic of the house. The second 
instrument, the year in which the house was bought, does not affect mortgage demand either. The 
year in which the house is bought captures many external factors (such as the state of the 
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economy, house price developments etc), which affects the current value of the house. The most 
recent wave (from 2009) of the dataset will be used for the estimation. 

 

The estimations will follow the approach as used in Barth et al. (1983), in which the sample used 
for the IV estimation contained only the households who have values that are different from zero. 
For this estimation a two stage least squares (2SLS) method is used. However, when ignoring the 
zero-values, the implications of the model only focus on households which hold a mortgage (in 
this case). One can draw conclusions about mortgage demand among mortgageholders. 
However, conclusions about mortgage demand among homeowners cannot be drawn this easily. 
Therefore the zero-values (the homeowners without a mortgage) are included in the second 
estimation. Including the homeowners without a mortgage will result in censoring from below, 
given that especially among the old a substantial share of homeowners does not hold a mortgage 
(see figure 2). This share of zero’s affects the distribution and therefore an IV tobit model will be 
applied to estimate the same model (but this time including the zero values). 

 

When performing the first stage (2SLS) regression, it appears that the F-statistics are over 30 for 
both instruments. Therefore the instruments can be considered as strong. Additionally, testing for 
overidentifying restrictions (by Sargan test, or Amemiya-Lee-Newey test) does not reject the null 
hypothesis (that the instruments are not overidentified). Thus the used instruments are valid and 
relevant. The results of the IV estimations are shown in table 3.  

 

  IV 2SLS Std. Err. IV Tobit Std. Err. 

Purchase price 0.51*** 0.010 0.56*** 0.011 
Gross income 0.18*** 0.014 0.11*** 0.014 
Current value 0.08*** 0.005 0.04*** 0.005 
age30 3011.62 2418.88 7637.53*** 2644.31 
age40 -16014.8*** 2421.60 -6135.46** 2634.17 
age50 -31178.97*** 2587.14 -21379.82*** 2801.58 
age60 -48751.92*** 2810.71 -52998.28*** 3002.74 
age70 -60691.92*** 3484.81 -85761.35*** 3513.36 
age80 -73598.8*** 6351.55 -138414.8*** 5408.03 
Life insurance 17891.22*** 1447.07 73752.06*** 1472.05 
Investments 38273.3*** 1689.97 75669.6*** 1818.11 
Interest-only 17567.91*** 1409.36 88742.64*** 1347.90 
Annuity 6538.11*** 2448.66 72743.26*** 2607.72 
Linear 3498.18 4062.81 79139.62*** 4414.24 
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Other 11324.86** 4756.45 94344.15*** 5176.94 
Constant 39385.14*** 2838.54 -44523.38*** 2980.06 
First stage F 1048.46 
Sargan test  
(p-value) 0.26 
ALN test  
(p-value) 0.11 
Number of 
observations 32301   37111   
Table 3: Results of both IV estimations of mortgage debt. *, ** and *** respectively indicate a 
10%, 5% and 1% confidence interval. 

 

Both estimations yield significant results. The most important result for this analysis is the 
significant positive effect of the current value of the house on mortgage demand (even though 
the coefficient is small). This is a sign for active saving behavior, given that the current value of 
the house is a determinant for the size of mortgage debt. The effect of this active saving behavior 
is small, since an increase of 1 euro in the current value of the house on average results  in a 0.08 
euro larger mortgage debt. The marginal effect is 0.04 in the tobit estimation, which also implies 
that the effect is small.  

 

Another result is the decreasing coefficient among the age dummy variables. The older the age 
group is, the smaller the coefficient is. This implies that the older the household is, the smaller 
mortgage demand is. This trend persists even among retired age cohorts. It implies that home 
equity is not liquefied among the old by actively increasing mortgage debt, since the opposite is 
observed. However, in the descriptive analysis it was suggested that the old reveal some active 
behavior, but that the effect is relatively small. Therefore the empirical results can point at 
passive behavior, while in fact there is some activity among the old. In order to test for this idea, 
the IV estimations can also be done for specific age groups (in order to see how the significance 
and coefficients change among these groups). This will illustrate whether there seems to be 
activity among the old on the mortgage market or not. The results are provided in table 4 (2SLS) 
and 5 (tobit). 

 

IV 2SLS Age20 Age30 Age40 Age50 Age60 Age70 Age80 

Purchase price 1.24*** 0.82*** 0.65*** 0.55*** 0.40*** 0.28*** 0.20*** 

Gross income 0.02 0.1 0.18*** 0.21*** 0.12*** 0.1 0.24 

Current value -0.30* -0.05 0.03 0.05*** 0.10*** 0.10*** 0.09** 

Life insurance 29824.49*** 11888.69*** 14575.79*** 21817.18*** 32209.17*** 36588.28** 2996.17 
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Investments 26799.91*** 22867.27*** 41034.54*** 49749.19*** 64824.28*** 66700.59*** 171724.7 

Interest-only 13780.19*** 8902.74*** 14554.08*** 23583.13*** 33957.19*** 45991.86*** -49392.75 

Annuity 32712.28*** 14526.84** 922.53 7128.13* 23927.17*** 38008.27** -33275.77 

Linear -34606.83 -41614.8** 8369.39 16462.41 15514.03** 20247.46 -14718.69 

Other -7590.96 -4332.25 12436.77 5129.56 37159.47*** 33344.98 -20966.2 

Constant -8296.07 33081.45*** 15585.21*** 4744.81 -12764.22 -19486.76 62942.71 

First stage F 34.22 153.31 624.13 405.2 359.19 214.33 47.91 
Sargan test  
(p-value) 0.06 0.01 0.44 0.86 0.40 0.85 0.33 
Number of 
observations 2350 7140 8603 7233 4928 1748 299 
Table 4: IV (2SLS) estimations among different age groups. *, ** and *** respectively indicate a 
10%, 5% and 1% confidence interval. 

 

IV Tobit Age20 Age30 Age40 Age50 Age60 Age70 Age80 

Purchase price 4.88*** 0.86*** 0.67*** 0.56*** 0.39*** 0.29*** 0.24*** 

Gross income -1.01** 0.09*** 0.15*** 0.17*** 0.05* 0.05 0.12 

Current value -2.95*** -0.10*** 0.004 0.03** 0.07*** 0.08*** 0.05** 

Life insurance 84553.7*** 27138.55*** 45486.2*** 78529.8*** 147916.0*** 211351.6*** 304520.2*** 

Investments 70809.98*** 33952.94*** 64202.12*** 88981.66*** 143002.1*** 135904.0*** 464089.6*** 

Interest-only 39811.25*** 21175.92*** 44846.37*** 89109.93*** 190769.7*** 275394.8*** 289409.5*** 

Annuity 138584.8*** 27268.62*** 30385.62*** 67387.74*** 146824.0*** 248143.1*** 249310.9*** 

Linear -116668.4 -25837.16** 45136.55*** 79553.26*** 152267.1*** 227641.4*** 331406.6*** 

Other -30157.78 13383.79 49337.71*** 73935.08*** 193739.1*** 248762.9*** 326797.9*** 

Constant -146251.6*** 14689.41*** -23504.68*** -69836.63*** -170205.7*** -247777.8*** -272208.2*** 
ALN test  
(p-value) 0.25 0.02 0.69 0.46 0.22 0.76 0.14 
Number of 
observations 2422 7242 8910 7879 6499 3161 998 
Table 5: IV (tobit) estimations among different age groups. *, ** and *** respectively indicate a 
10%, 5% and 1% confidence interval. 

 

The most interesting observation that can be made here is that the current value of the house is 
not significant at young age, but it is significant at old age in table 4. It starts being significant in 
the age group of 50-59 and remains significant up to the oldest age group of 80-89. The 
coefficient doubles between the age group in 50-59 and 60-69 and remains constant after. This 
shows that old households do take the current value of the house into account when making a 
decision about the size of the mortgage. The current value of the house positively affects the size 
of the mortgage. Thus at old age, the current house capital is taken into account when deciding 
whether or not to take on mortgage debt. By taking on mortgage debt, a household decumulates 
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capital. The finding that this happens around the age of 50-59 and that the coefficient of the 
current value of the house is larger for the mortgage size decision among the older age groups, 
shows that elderly do behave actively in order to decumulate capital. This conclusion is 
supported by the tobit estimation as well, given that around retirement the coefficient turns 
positive and doubles between 60-69 and 70-79. 

 

However, it should also be noted that the size of the coefficient of the current value variable is 
relatively small (compared to the purchase price variable). Therefore it may not be entirely 
supporting the implications of the lifecycle theory. Nonetheless, it is in line with the previously 
suggested movement of the elderly: attempts towards active behavior with a relatively small 
effect on maintained home equity. 

 

Table 4 and 5 show that the purchase price is significant among all age groups. The coefficients 
however are relatively large among the youngest, while they decreases gradually and are smallest 
among the oldest. This suggests that the magnitude of the impact of the purchase price on the 
demand for mortgage debt is decreasing along with age. So it seems that mortgage demand at 
older ages is driven by other factors (such as the wish to decumulate capital). This finding 
suggests that households behave actively when determining the amount of mortgage debt. 
Otherwise, in the case that households are passive mortgage-holders, the effect of the purchase 
price on mortgage debt would remain more or less constant among the age groups.  

 

Gross income is significant for specific age groups. It turns significant from the age groups 40-49 
(in the 2SLS estimation) and remains significant until the age of 60-69. In the tobit estimation 
gross income is significant among all young age groups and remains significant until the age of 
60-69 as well. This suggests that income is important for the demand for mortgage debt during 
the entire working phase of life. During retirement income is not significant anymore. 
Interestingly, the coefficient drops in the group age group of 60-69 years old. This can well be 
caused by the joint composition of employees and retirees in this group. The coefficient is 
positive among all age groups. Therefore the mortgage debt increases along with a higher 
income. This supports the observation that Dutch households do not pay off their mortgage, but 
when they can afford a larger monthly interest-payment, they increase mortgage size (and may 
move to a more expensive house).  

 

A final comment should be made about the tests for the overdentifying restrictions. For the 20-29 
years old there is overidentification at a 10% significance level, while for the 30-39 years old 
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there is overidentification at a 5% significance level. For the other age groups there is no 
overidentification. However, this does not affect the interpretation of the results, given that the 
trends persist when excluding the two youngest age groups.  
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6. Panel study based on synthetic age cohorts 

As final part of this thesis, the active behavior will be investigated more closely. In order to 
consider active behavior, one should focus on the change in mortgage demand over time rather 
than the level of mortgage demand. In the IV-estimations in section 6, it was not possible to 
include changes in either mortgage debt or the current value of the house due to a matching 
problem (given that the data consists of multiple cross-sectional waves). If it would be possible 
to observe the changes in mortgage debt and the changes in the current value of the house, the 
implications of the model of Brueckner (1994) can be tested.  

 

The WoON datasets offer the opportunity to set up synthetic age cohorts and use the cross-
sectional waves for a panel study. This method was introduced by Deaton (1985). For this 
method synthetic age cohorts are created and the mean values are used as data. In this way one 
can follow synthetic age cohorts through the cross-sectional waves. However, the number of 
observations is substantially reduced, because mean values of age cohorts are used rather than 
individual observations (on a micro-level). A panel study based on synthetic cohort analyses 
therefore requires a large dataset, which allows for cohorts which consist of a small range of 
years per cohort. In this section multiple regression analyses will be performed. 

 

According to Brueckner, households are expected to behave actively by adapting mortgage debt 
to changes in the current value of the house in an optimal way. In case that �� � �� (and a certain 
return on savings), the mortgage size should be increased to the maximum allowed size. When 
the current value of the house increases, the size of mortgage debt should increase as well. In 
case that �� � ��, but the return on savings is uncertain, then a similar movement should occur. 
Due to the uncertainty of ��, the increase in mortgage debt is smaller, but there should still be an 
increase. The most simple way to test for this is to perform a regression which only looks at the 
change in mortgage debt explained by the change in the current value of the house. This is shown 
in the following estimating equation: 

�&'B � &'BC)� � �( � �)�D
B � D
BC)� � A 

Where MD denotes mortgage debt (including homeowners without mortgages) and CV the 
current value of the house. For this analysis the waves of 2002, 2006 and 2009 are used. The age 
cohorts consist of 4-year age groups, ranging from 1927-1930 to 1975-1978. In order to increase 
the number of observations a distinction is made between 4 country regions (north, east, south 
and west). All cohorts which are included in the analyses have at least 35 observations on 
average per region (this is an arbitrarily chosen cut off point). The regression results for the time 
intervals 2002-2006, 2006-2009 and 2002-2009 are shown in table 6. 
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 2002-2006              
(R² = 0.02) 

2006-2009              
(R² = 0.09) 

2002-2009               
(R² = 0.03) 

Constant 33945*** 11569*** 16023 

D
B � D
BC)  -0.217 0.233** 0.333 

Table 6: Regression results of synthetic cohort analyses. *, ** and *** respectively indicate a 
10%, 5% and 1% confidence interval. 

 

The results show that the change in the current value of the house does not significantly affect 
the change in mortgage demand during the periods 2002-2006 and 2002-2009. However, the 
results are significant for the period 2006-2009. The coefficient is positive, which is in line with 
the expectation of Brueckner’s model. The observation that the other time intervals are not 
significant do raise some doubts about generalizing the conclusion.  

 

The results may be affected by new homeowners, or by movers. When considering households 
which did not move recently (i.e. they purchased the house before 2002), the analysis would 
consider the refinancing of mortgages (which indicates activity on the mortgage market). 
Therefore table 7 provides the same regression analyses as performed in table 6, but now it is 
applied to the homeowners which bought their house before 2002.  

 

 2002-2006              
(R² = 0.02) 

2006-2009              
(R² = 0.00) 

2002-2009               
(R² = 0.01) 

Constant 11650*** 5207*** 16558** 

D
B � D
BC)  -0.071 -0.008 -0.052 

Table 7: Regression results of synthetic cohort analyses excluding new homeowners and movers. 
*, ** and *** respectively indicate a 10%, 5% and 1% confidence interval. 

 

The results in table 7 show that in this regression all the changes in the current value of the house 
do not significantly affect the change in mortgage debt. This implies that the significant results 
for the period 2006-2009 do not hold when excluding the new homeowners and movers. A 
conclusion about the activity of saving behavior cannot be drawn based on these results. 
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However, as shown in the previous sections in this thesis, the old and young can have very 
different preferences. According to the lifecycle models, the young are expected to accumulate 
capital, while the old are expected to decumulate capital. This may bias the results in table 6 and 
7. In order to take this into account, a cross-term will be included in the regression analyses. The 
cross-term multiplies the average age of the cohort with the change in the current value of the 
house. This leads to the following estimating equation.  

�&'B � &'BC)� � �( � �)�D
B � D
BC)� � �+012 E �D
B � D
BC)� � A 

The regressions will be estimated for the sample which excludes new homeowners and movers 
and the results are shown in table 8. 

 

 2002-2006              
(R² = 0.46) 

2006-2009              
(R² = 0.26) 

2002-2009               
(R² = 0.63) 

Constant 6055* 3084* 4232 

D
B � D
BC)  0.519*** 1.019*** 0.838*** 

Age*�D
B � D
BC)� -0.008*** -0.015*** -0.012*** 

Table 8: Regression results of synthetic cohort analyses excluding new homeowners and movers. 
*, ** and *** respectively indicate a 10%, 5% and 1% confidence interval. 

 

The results in table 8 show a significantly positive effect of the change in the current value of the 
house on the change in mortgage debt. The cross-term has a negative coefficient, implying that 
the older the household is, the smaller the effect of a change in the current value of the house on 
mortgage debt is. The results suggest that the young will increase mortgage debt when they can, 
probably because they are more liquidity constrained. The old however do not take on additional 
mortgage debt. The age in which the effect of a change in the current value of the house crosses 
zero ranges from 65 to 70. It appears that the expected increase in mortgage debt among the old 
is not supported in this estimation.  

 

In order to be able to draw better conclusions, one should perform the regression among only 
young or old households. There is a drawback of specifying the sample further, because the 
sample size will get smaller as well. Therefore the estimation is performed among the young and 
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middle-aged ranging from 31 to 62 (in 2009) and among the old ranging from 63 to 82. The 
results for the young and middle-aged homeowners and the old homeowners are respectively 
shown in table 9 and 10.  

 

 2002-2006              
(R² = 0.35) 

2006-2009              
(R² = 0.35) 

2002-2009               
(R² = 0.60) 

Constant 7014** 6027*** 11539** 

D
B � D
BC)  0.524*** 1.520*** 0.954*** 

Age*�D
B � D
BC)� -0.009*** -0.028*** -0.017*** 

Table 9: Regression results of young and middle-aged (31-62 years old) synthetic cohort 
analyses excluding new homeowners and movers. *, ** and *** respectively indicate a 10%, 5% 
and 1% confidence interval. 

 

 2002-2006              
(R² = 0.04) 

2006-2009              
(R² = 0.15) 

2002-2009               
(R² = 0.02) 

Constant 6968 1231 -2755 

D
B � D
BC)  -0.046 -1.588 0.188 

Age*�D
B � D
BC)� -0.001 0.019 -0.002 

Table 10: Regression results of old (63-82 years old) synthetic cohort analyses excluding new 
homeowners and movers. *, ** and *** respectively indicate a 10%, 5% and 1% confidence 
interval. 

 

The results in table 9 and 10 show that the estimation yields significant results for the young, but 
not for the old. Table 9 shows that an increase in the current value of the house has a positive 
effect on the change in mortgage debt up to the age of 54 to 59. This suggests that young and 
middle-aged homeowners will use the opportunity to increase mortgage debt when it is possible. 
The old however do not show any significant effect in this model. This points at passive behavior 
of the old and shows that elderly are not significantly increasing mortgage debt to decumulate 
capital. 
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The most important lesson from this panel study is that the old do not actively increase mortgage 
debt when the current value of the house increases. This adds a direction to the outcome of the 
previous instrumented variable estimations in section 5, since these findings imply that the 
current value of the house is taken into account when choosing mortgage debt. These results 
imply that households facilitate the effect of the current value of the house in changing the type 
of mortgage rather than in increasing mortgage debt. This trend was clearly shown in table 2 and 
figure 4 (the share of mortgageholders which are 70-80 years old is 80%). This trend can be 
interpreted as indirect capital decumulation, because households maintain the level of mortgage 
debt rather than paying off mortgage debt. This implies that less home equity is accumulated at 
old age than in case of entirely passive behavior. 
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7. Conclusion and suggestions 

The main research question in this thesis was whether the elderly home equity puzzle can be 
explained by passive saving behavior in the Netherlands. Before this question could be 
answered, it had to be clear what the elderly home equity puzzle is, whether it is important (does 
it actually exists) and why the Netherlands offers a nice opportunity to apply the research 
question to. 

 

In order to answer the sub-questions, a substantial descriptive analysis on the Dutch house 
market is provided. It is shown that homeownership increased rapidly during the past decades 
and that home equity among the old is very large in the Netherlands, while standard lifecycle 
theorem expects elderly to decumulate their capital. The conclusion is drawn that the home 
equity puzzle exists, even in a country in which the precautionary savings motive should be 
small (i.e. no large medical expenses, a public pension scheme etc.).  

 

It was argued that the easiest way to decumulate capital is to use mortgage debt (i.e. no 
movement is required as in Artle and Varaiya, 1978 or Venti and Wise, 2004). Households can 
simply change the type of mortgage to an interest-only mortgage or increase mortgage debt in 
order to liquefy home equity at old age. Therefore one should consider the development of 
mortgage debt in order to observe optimizing behavior among the old. The empirical work in this 
thesis departs from the model for mortgage demand as proposed by Brueckner (1994). In this 
model Brueckner showed that households will increase mortgage debt until the maximum 
allowed mortgage debt when the returns on savings are larger than the interest payments on 
mortgage debt (in case of certainty). He also suggests an instrumented variable estimation for 
mortgage debt, which has been performed in this thesis.  

 

In the empirical analyses three different techniques have been used. Two stage least squares 
models, tobit models and synthetic panel cohort analyses have been estimated. The first two 
methods lead to the same conclusions. Elderly do show some movement towards (indirect) 
capital decumulation. So there is active optimizing behavior which aims to decumulate home 
equity at old age. However, the effect of this active behavior on the amount of maintained home 
equity is rather small.  

 

The third estimation however tested whether elderly are actively increasing mortgage debt in 
order to decumulate home equity. No significant results for active behavior among the old were 



                                                                    46 
 

found, implying that the effect of the current value of the house on mortgage debt is facilitated 
by changing the type of mortgage towards cheaper types of mortgages such as an interest-only 
mortgage (rather than increasing the size of mortgage debt). This movement was also illustrated 
in the descriptive analysis and supports the conclusion that elderly do reveal active behavior (the 
movement to cheaper types of mortgages), but that they prefer to stop accumulating home equity 
rather than decreasing home equity. 

 

So the main research question can be answered. Active behavior among the old exists, but the 
effect remains small. This can also be interpreted as passive behavior when considering the 
amount of home equity that is left out of the optimizing behavior. The main conclusion is that the 
hypothesis that the elderly home equity puzzle can be explained by passive saving behavior in 
the Netherlands cannot be rejected, given that the active revealed behavior only has a minor 
effect on maintained home equity. 

 

Further research would benefit from more extensive panel datasets, which are not available at the 
time of writing this thesis. Especially the panel study on synthetic age cohorts could be 
performed on the individual rather than on the aggregate level. This would yield more insight on 
personal characteristics and the relation to active behavior on the mortgage market (conditional 
on the development of the current value of the house).  

 

Additionally, further research could focus more on the possibilities and the costs or risks of 
reverse mortgages. Davidoff and Welke (2005) suggests that the costs are of reverse mortgages 
are large due to adverse selection and moral hazard (i.e. only households which expect to live 
long will apply and when they have a reverse mortgage, they will not maintain the house 
properly). Caplin (2002) showed that the average transaction costs to start a reverse mortgage (in 
the US) are 14% of the initial loan. Besides these transaction costs, the costs such as interest 
payments and additional taxation still have to be added. This implies that reverse mortgages are 
not only perceived as risky, but also as very costly. One could investigate these costs in the 
Netherlands and compare these costs with the costs of an interest-only mortgage. This 
comparison would add to the understanding of mortgage choice.  
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