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Chapter 5: Allocative efficiency of different housing subsidy
systems
1. Introduction
Housing subsidies give households an incentive to consume a different bundle of
housing services than they would do in absence of this subsidy. This phenomenon has
been studied extensively in the (housing) economics literature (see e.g. Rosen, 1985;
Poterba, 1992). Often the result of subsidization programs is that housing
consumption is altered to such an extent that a significant welfare loss to society
arises: this implies that society had been better off without the subsidy.
Estimating welfare losses using Harberger triangles can be an insightful way to study
the distorting impact of different subsidy schemes. The use of Harberger triangles
presumes a free choice of consumption bundles by households. Despite regulation in
the rented sector in the Netherlands choice is not overly restricted; access to rented
housing is not for instance restricted to small apartments only. The length of the
queue, however, may depend on the type of dwelling and its location. Still, since
households are relatively free to choose from a broad variety of consumption bundles
(i.e. upon eligibility) we will apply Harberger triangles for estimating the welfare loss
of subsidization.
Despite the welfare losses resulting from housing subsidies most countries do have
some form of housing subsidy (Kangasharju, 2010; Lyttikäinen, 2008; Le Blanc,
2005). Often housing subsidies are introduced for correcting market failures. In the
housing economics literature some subsidies have been proven to be less efficient
than others (see e.g. Fallis et al., 1995). Expenses on housing allowances are generally
large therefore the efficiency of such programs is of interest to both planners and
scientists (Kangasharju, 2010).
Generally, demand subsidies are found to be more efficient than supply subsidies (e.g.
Mayo, 1999). In this study we will test whether a system consisting of demand
subsidies only is more efficient than a system consisting of both supply and demand
subsidies. Currently in the Netherlands there is extensive subsidization in the rented
sector consisting of both supply and demand subsidies. We want to know whether and
at which costs welfare gains can be made by shifting towards a theoretically more
efficient program without decreasing affordability in the rented sector. Two programs
are compared to one another: the current program that contains supply and demand
subsidies and a program that contains only an extended version of the existing
demand subsidy.

2. Intervention in the housing market
Intervening in the housing market inevitably affects the behavior of both suppliers and
consumers of housing services. Governmental intervention in the housing market can
therefore result in ‘government failure’ (Krueger, 1991). The extent to which
intervention disrupts the functioning of the market depends on the use of instruments
(Boelhouwer & Hoekstra, 2009). Nonetheless, there may be good reasons to intervene
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in housing markets. Commonly used arguments for intervening can be categorized as
efficiency and equity arguments (Rosen, 1985; Currie & Gahvari, 2008).
Efficiency arguments include the well-known positive externality argument where the
positive input of one household spills over to other households. Research, however,
generally finds little support for the costs of exploiting these externalities (e.g. Rosen,
1985; Glaeser & Shapiro, 2002). The presence of market failures is one of the main
motives to intervene in the housing market (Hakfoort et al., 2002). The presence and
quality of public space, such as nature, is not automatically safeguarded in a free
market and therefore requires spatial planning (Donders et al., 2010; Brueckner,
2000). The prevention of the social costs of slums, or the improvement of
neighborhoods via investments, is another example of an efficiency argument. Again,
research suggests that housing subsidies are inefficient means for such goals and that
results do not justify the investments (Rosen, 1985). Market failures, however, may
also arise in the provision of housing quality; free markets might not deliver the
quality of housing that are considered socially desirable (Whitehead, 2003).
Equity arguments are another category of arguments for housing subsidies: these
arguments usually entail some form of redistribution of wealth over households (e.g.
Boelhouwer & Haffner, 2002). The objective of housing policy based on equity
arguments predominantly aims to create more equality between households. However,
as Rosen (1985) justly points out, if redistribution would be the only objective of the
policy, why not transfer in cash? This is generally much cheaper as it decreases the
administrative burden compared to in-kind transfers. The answer can be found in
politics. Redistributive policies require political support (Currie & Gahvari, 2008).
This might be the reason why often in-kind transfers are given when cash transfers
would be more cost efficient. Housing policy thus seems to be more the result of
political considerations than of economic reasoning (Rosen, 1985).
Most of the mentioned arguments presented here are, at least to some extent, used to
justify governmental intervention in general and the use of specific housing policy
instruments in particular. However, as mentioned earlier, government intervention
might just as well lead to ‘government failure’ (Krueger, 1991). Whitehead (2003)
sums up two practical questions to assess whether government intervention into the
malfunctioning market can be justified: i) are the welfare costs to society large
enough to care and ii) will intervention result in a better functioning market or replace
one evil with another? Recent work by e.g. Donders et al. (2010) suggests that
welfare implications of the current set of housing policies results in very significant
undesired side effects. The extent to which the government intervenes in the housing
market cannot be justified for with above mentioned arguments and large welfare
losses have been reported (e.g. Van Ewijk et al., 2007; Romijn & Besseling, 2008).

3. Efficiency and subsidies
We have found that there are several generally reported reasons to intervene in the
housing market. One of the most applied instruments to intervene in the housing
market is via subsidies. Standard economics textbooks teach that in free markets
goods are distributed among those who value these goods most: subsidies, however,
change suppliers’ and consumers’ behavior. Goods are then no longer automatically
produced efficiently nor are goods consumed by those who attach most value to these
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goods. Subsidies thus cause economic inefficiencies. Nonetheless, most western
economies know housing subsidies of some kind. In the next paragraph we discuss
reasons to intervene in the housing market; first we will discuss the economic
efficiency of subsidies in general.
There are two main sources of inefficiency: production inefficiency and consumption
inefficiency (e.g. Rosen, 1985; Mayo, 1986). Production inefficiency occurs when the
production costs of goods exceed the market value of these goods. Production
inefficiency for instance occurs when the provided housing does not match the
characteristics demanded in the market. Consumption inefficiency results from
subsidized transfers being given to the beneficiary who values the subsidized transfer
less than its cash equivalent: this may occur in e.g. housing voucher or housing
allowance programs.
Subsidies can be broadly organized into two categories: supply-oriented subsidies and
demand-oriented subsidies. This dichotomy in housing subsidies can be found widely
in literature with sometimes slightly different names (e.g. Mayo, 1986; Mayo, 1999;
Priemus, 2004; Conijn, 2008). Supply subsidies are subsidies that are aimed at the
production of housing services; these subsidies are identical for each beneficiary,
regardless of individual characteristics of the beneficiary: e.g. the famous bricks-andmortar subsidies. Demand subsidies are oriented at supporting the beneficiary in his
housing demand; these subsidies are differentiated towards the individual
characteristics of the recipient of the subsidy (e.g. housing allowance programs).
Generally speaking, less restrictive subsidies are more efficient then more restrictive
housing subsidies: fewer restrictions are expected to result in higher utility. In line
with this general statement literature reports that supply subsidies are inferior to
demand subsidies in almost all cases (see e.g. Fallis et al. 1995; Mayo, 1999). It is,
however, a priori not necessarily the case that cash transfers always dominate housing
allowances since the efficiency argument raised is based on perfect markets.
Blackorby and Donaldson (1988) prove that imperfect information in markets can
lead in-kind transfers to Pareto-dominate cash transfers; Gahvari (1995) shows that
the presence of distortionary taxes can lead to a Pareto-improvement with in-kind
transfers. Therefore, housing market interventions may be optimally designed using
other than cash transfers: thus, as Harberger (1964) points out, comparing the welfare
effects of different (combinations of) housing policy instruments is very relevant.
Mayo (1986) stresses that both types of subsidies may result in both types of
economic inefficiencies. Supply subsidies, however, are especially prone to causing
production inefficiencies. De Borger (1986) and Bilbao et al. (2010) both report
households to consume different bundles of housing in a subsidized situation then
they would in an unsubsidized situation. Supply subsidies are also more prone to
allocation inefficiency: due to the untargeted nature of the subsidy all household,
whether targeted by the program or not, benefit from the subsidy. In a comparison of
the efficiency effects of both demand and supply oriented subsidies from several
studies presented in Mayo (1999) one can conclude that the inefficiencies that follow
from supply subsidies are generally larger than the inefficiencies caused by demand
subsidies. Similar findings are reported in e.g. Cronin (1983) and Fallis (1993).
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4. The Dutch rented market: institutions
In this section we will discuss the main institutions that create subsidies in the rented
sector. We use the word ‘create’ because one of the two important subsidies is not an
explicitly supplied subsidy, but rather is the result of the institutional setup of the
rented sector. We will show how this subsidy potentially creates a strong
distributional inefficiency. Before describing the specific subsidies to renters,
however, we need to shortly describe the relationship between the rented sector and
the owner-occupied sector.
The Dutch housing market has changed strongly over the past decades from a largely
rented market to a more owner-occupied market. In the late 1940’s more than 70% of
the housing stock was rented housing; the majority of which was private rented. In
2006 almost 60% of the total stock is owner-occupied. The shift in ownership
structure is displayed in Figure 5.1:
Figure 5.1: Ownership structure of the housing market
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Households in both the rented sector and the owner-occupied sector receive subsidies.
The way owners and renters are subsidized differs strongly. The subsidization in the
rented sector is dealt with extensively in the following paragraphs, in this paragraph
we focus shortly on the owner-occupied sector. Owner-occupiers are eligible to
deduct mortgage interest payments against their marginal income tax rate. This results
in a subsidy of between 42% and 52% of all interest payments. The user cost of
owner-occupied housing in the Netherlands as we estimate later is 6.0%. The fiscal
benefits to owner-occupiers, however, result in a net user cost of only 4.6%: a subsidy
of 26%.
Due to the low price elasticity of supply this subsidy results in higher property prices.
Increased property prices in the owner-occupied sector result in similar increases of
property prices in the rented sector; i.e. the tax-assessed value of the rented properties
increase by the same percentage. Thus, the vacant possession value (the value had the
property been offered in the owner-occupied sector) of the rented property increases;
its tenanted investment value (i.e. the value when renting the property out until the
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end of the property’s life span) is not. Due to regulations we will describe in the
following paragraphs landlords cannot obtain rents to match the increased property
values (Conijn & Schilder, 2011a). Many private landlords therefore choose to
arbitrage the value gap that arises between the tenanted investment value of the
property and its vacant possession value; the result of this phenomenon is the strong
decrease of the private rented sector, as shown in Figure 5.1. Social landlords do not
have such an economic incentive due to their social task. Market rents are not
observed in the Dutch rented sector due to the mentioned regulation. Several authors
have reported market rent estimates; their results converge around an estimated
market rent of 4.5% (e.g. Conijn & Schilder, 2011a; Francke, 2010). In case of Conijn
and Schilder (2011a) this is based on an arbitrage argument: renters that would be
confronted with higher rents would switch to the owner-occupied sector and arbitrage
the price difference away. Other methods, however, result in similar estimates.

4.1 “Supply” subsidy: regulated rents and competition
Rents in the Dutch housing market are strongly regulated: rents are based on an
administrative point system (“WWS points”) instead of the actual value of the
property. The points system is simply a scoring card on which property characteristics
are graded: square meters score points, facilities, type of heating et cetera. Within the
point system local scarcity does not play a role: i.e. square meters of housing are
equally expensive in a high demand area as Amsterdam’s city center as they are in
any given rural area. This results in rents being completely detached from property
value. The relationship between the points and the tax assessed property value are
given in Figure 5.2:
Figure 5.2: Value and “WWS points”, 2008
Low-end of box = 25th percentile, intersection = median, upper-end of box = 75th percentile

Source: WoON 2009
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The rents of all dwellings of which the number of points on the score card are 142 or
lower are regulated by law. For these dwellings there is no strict relationship between
value and rent possible, since there is no strong relationship between the WWS-points
and the value of the dwelling as can be seen in Figure 5.2. This regulation implies
three key elements: i) a maximum rent level, ii) annual rent adjustments are
maximized by the government and usually set at inflation, and iii) tenant protection.
Tenant protection applies to all households, however, is especially strong for
households that rent regulated dwellings. Eligibility for the social rented sector for
instance, is restricted based on income; during the contract, however, assessments of
the income are not allowed. Furthermore, temporary contracts are not allowed.
The maximum rent level is a price ceiling for dwellings which have less than 143
points on the scorecard. Dwellings that have more than 142 points and of which the
rent level in the contract was below the legal price ceiling are also regulated. This
implies that all dwellings in the Netherlands are regulated if the rent level does not
exceed the legal price ceiling (€ 7580 per year in July 2008 – July 2009). A good
share (68 %) of all rents in the Netherlands is regulated by law via the point system.
In practice, as can be seen in Table 5.1, the share of regulated dwellings is much
larger. This is caused by the dominant market position of social landlords.
Table 5.1: Regulated rented dwellings by type of landlord, 2008
Figures in millions; percentages calculated over type of landlord

Landlord
Social
Private
Total
Regulated
2,2 (97%) 0,3 (73%) 2,5 (93%)
Liberalized
0,1 (3%)
0,1 (27%)
0,2 (7%)
Total
2,3 (100%) 0,4 (100%) 2,7 (100%)
Source: WoON 2009

Table 5.1 clearly shows that the majority of rented housing, 93%, is regulated. Also
when it concerns a private landlord the majority of dwellings are regulated. The larger
share of housing in the rented sector has a higher number of “WWS points” than the
upper bound for regulation by law; these dwellings could be, in principle, liberalized.
There are, however, two important mechanisms that prevent this from happening. The
first reason why many dwellings that can be potentially liberalized are in fact
regulated is the before mentioned tenant protection: during a contract rents may not be
raised beyond a governmentally prescribed percentage, which generally follows
inflation. Furthermore, landlords cannot end contracts and temporary contracts are
prohibited. The second reason why many rents are regulated lies in the fact that
landlords do not liberalize rents after the dwelling becomes vacant. The main reason
for social landlords to engage in this suboptimal pricing is the social task that these
non-profit organizations have. The reason for private landlords to engage in
suboptimal pricing is the strong competitive position of social landlords. The rented
sector in the Netherlands is dominated by the non-profit social landlords, who have a
market share of 84%. Private landlords cannot rent out dwellings at market prices,
because households prefer to either wait longer for a social rented dwelling or buy a
dwelling instead. Private landlords are therefore forced to offer dwellings at lower
(regulated) rents, otherwise dwellings simply remain vacant. This results in a (too)
low return on investment and gives private landlords the incentive to sell their
property. This arbitrage opportunity following below-market level returns is the major
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explanation for the strong decline of the private rented sector in the Netherlands over
the past few decades.
Given regulation and the price setting behavior from social landlords the average rent
level in the Netherlands is far below market rent. The difference between the market
rent and the actual rent is a subsidy to the renter. On average, this subsidy amounts to
roughly one third (1/3) of the market rent (Conijn & Schilder, 2011b). Although this
subsidy is not a real supply subsidy in the strict sense of the word, its effect is the
same: households obtain a reduction in user cost that is only conditional upon tenure
(i.e. one needs to rent to obtain the subsidy). Many households that benefit from this
subsidy would probably not benefit as much had the subsidy been granted based on
household characteristics therefore redistributing wealth inefficiently.

4.2 Demand subsidy: housing allowances
The demand subsidy in the Netherlands is provided in the shape of a housing
allowance. Housing allowances were introduced in the Netherlands in the 1970’s and
were meant to support the affordability of rented housing for households (Elsinga et
al., 2007). All households that rent a dwelling of which the rent is below the price
ceiling and whose income is below some level are eligible for housing allowances;
households that rent a dwelling with a rent level over the price ceiling are not eligible
for housing allowances, regardless of their income.
The amount of housing allowance a household receives depends on four main factors:
income, rent level, household composition and norm rent. The norm rent is a price
level a household should pay for themselves. The norm rent depends on income and
household composition, as can be seen in Figure 5.3.
Figure 5.3: Norm rent and income
Norm rent lines end when income-tested eligibility ends
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The difference between the actual rent and the norm rent is (partially) subsidized. The
degree of subsidization depends on the specific rent level: up to some levels the
difference between norm rent and actual rent is fully subsidized, beyond those levels
the percentage drops to 75% and 50%. A detailed overview of the specific
intermediate levels and the applicable subsidization percentages may be found in
Elsinga et al. (2007).
There are four situations in which a household does not qualify for housing
allowances: i) the actual household rent exceeds the price ceiling, ii) the attributed
norm rent exceeds the actual rent, or iii) the income of the household is beyond the
eligibility bound as can be seen in Figure 5.3, or iv) household wealth is beyond the
maximum wealth bound (€ 20315 for single-person households, €40630 for multiperson households). The majority of renters, 70%, do not receive housing allowances.
Among the lower income households the housing allowance can significantly lower
the user cost of housing. We do find housing allowances in all income deciles,
however; this is the result of the fact that housing allowances are based on taxable
income, while our income deciles are based on disposable income.
Housing allowances, unlike the supply subsidy which only has an income effect,
affects the shape of the budget line. The housing allowance leads to a kinked budget
line, as can be seen in Figure 5.4.
Figure 5.4: Housing allowance, budget line and estimating welfare effects

There are three kinks: one where the housing allowance starts to be distributed (i.e.
after the norm rent) and rents are subsidized for 100%. The budget constraint here is
horizontal. Then there is a kink at the level of consumption where rents are subsidized
for 75%. A final kink appears where households stop receiving additional housing
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allowances for higher rent levels: at this point the budget line is again parallel to the
unsubsidized budget constraint. This constitutes a problem, as is displayed by the
long-short dotted line parallel to the indifference curve U in Figure 5.4: in estimating
the impact of subsidization we estimate the effect on this long-short dotted line. This
line, as can be seen in Figure 5.4, overestimates the price effect of the subsidy. For
households that consume housing before the third kink it is a priori not clear whether
the price effect is wrongly estimated. By the set-up of the system, however, a large
share of households consume less than the bundle after the third kink. Moreover, 70%
of the households do not receive any housing allowances at all. In total, only 5% of all
renting households are on the parallel part of the kinked budget line. We therefore
ignore this issue in our estimates.

4.3 Summary
The Dutch rented sector currently has a demand and a supply subsidy. The supply
subsidy is not a true supply subsidy in the sense that is granted to landlords for
construction; it is, however, a subsidy the renter obtains via low rents. The supply
subsidy is the difference between the (attributed) market rent of the property (i.e.
4.5% of the value of the dwelling) minus the actual rent paid for the dwelling. The
subsidy is thus conditional upon living in the rented dwelling; mind that this does not
exclusively applies to social landlords, but also to commercial landlords as we have
shown in Table 5.1. The demand subsidy is a housing allowance, of which we have
described in broad lines how it is calculated for households. In our analyses we will
not use the actual observations, but the calculated subsidy, and thus ignore the
problem of eligible households not applying for subsidies. The demand subsidy is
granted to lower income households exclusively and eligibility is annually tested.
Because of the strict rules of housing allowances the majority of renters does not
qualify for allowances. Nonetheless, renters are strongly subsidized following the
“supply” subsidy of low rents. In fact, the majority of subsidization in the rented
sector comes from this supply subsidy. The size of both types of subsidies is
presented per income decile in Table 5.2:
Table 5.2: Subsidization of rents per income decile, 2008
Market
rent
Supply subsidy
Income Absolute Absolute Relative (%
decile
(€ / yr)
(€ / yr)
market rent)
1
6685
2663
40
2
7047
2657
38
3
6953
2355
34
4
7155
2396
33
5
7317
2428
33
6
7475
2438
33
7
8005
2653
33
8
8195
2570
31
9
8584
2695
31
10
9638
3144
33
Source: WoON 2009

Demand subsidy
Absolute Relative (%
(€ / yr)
market rent)
1316
20
1451
21
1063
15
779
11
758
10
614
8
391
5
132
2
39
0
29
0
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Net rent
Absolute Relative (%
(€ / yr)
market rent)
2706
40
2939
42
3535
51
3980
56
4131
56
4423
59
4961
62
5492
67
5849
68
6465
67

It is clear that the supply subsidy is indiscriminate and distributed roughly equally
over all renters. Moreover, due to renter protection, this subsidy can by no means be
decreased within current legislation. The fact that the supply subsidy is indiscriminate
inevitably results in inefficiencies. The demand subsidy, on the other hand, is income
tested and therefore less inefficient. The extent to which the combination of these
subsidies causes inefficiencies is estimated in the remainder of the paper.

5. Data and methodology
In this section we describe the data and methodology of the paper. The main strategy
for this paper is to compare the welfare loss of two programs of housing subsidies in
the rented sector. In the standard approach used in studies on welfare losses the
current situation is compared to a non-subsidized alternative. Conijn and Schilder
(2011b), however, show that abolishing all subsidies in the rented sector leads to
unaffordable high rents. Estimating the welfare loss of distorted consumption given
the existing supply and demand subsidies is therefore little insightful: abolishing all
subsidization is simply not a feasible alternative. Subsidization of housing, however,
can be organized in many ways as has been reviewed earlier and some subsidies
appear to be more efficient than others. The objective of this paper is therefore to
compare the welfare loss that results from different forms of subsidization. The
welfare losses reported in this paper are still the standard welfare loss of distorted
consumption compared to the non-subsidized alternative; they are, however,
estimated for two different subsidization programs. The difference between the
different subsidization schemes lies within the distribution of subsidies over
households: reported welfare gains are therefore the result of increased distributional
efficiency.
The baseline to which the alternative scenario is compared is the current situation in
the rented sector: this situation thus includes both the supply and the demand subsidy.
We estimate on a household level the total amount of subsidization and then follow
e.g. Rosen (1985) and Poterba (1992) in estimating the welfare loss. We will compare
the welfare loss in this baseline situation to the alternative situation that consists of
market rents in combination with an extrapolated version of the current housing
allowance system. The extrapolated housing allowance system is set-up in such a way
that it prevents the dramatic changes in housing affordability at the lower end of the
market from introducing market rents presented in Conijn and Schilder (2011b). The
alternative thus includes only a demand subsidy and may therefore be expected to
result in some welfare gain.
The current housing allowance program is based on a set of affordability criterions
which are translated into norm levels for e.g. rent levels and income that have been
discussed before. We use the norm levels in the current housing allowance program
and increase these norm levels by the increase in rent levels that follows from
introducing market rents: households are thus eligible for housing allowances up to
higher rents and higher income levels than is currently the case. The increased norm
levels in the program lead to overall slightly higher housing quotes (i.e. net rents as a
fraction of disposable income), but does keep affordability for lower income groups at
a comparable level to the current situation (see Table 5.5).
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5.1 Data
We use the dataset from the 2009 wave of the housing needs survey: WoON2009.
This is a dataset generated from a large survey held under a representative sample of
the Netherlands. The total sample size of the survey is 78,071 households. The
households in the sample all received a questionnaire containing a large number of
questions relating to their current, previous and desired housing situation (e.g. tenure,
house value, rent paid, housing characteristics et cetera), characteristics of the
surrounding (e.g. urbanity, satisfaction with the surrounding et cetera), and all kinds
of households characteristics (e.g. household composition, age, education, income et
cetera). The dataset also includes sampling probabilities that can be used to weigh
cases for descriptive purposes. We can interpret the dataset as a random and
representative sample for the Dutch population.
In our analyses we use a selection to filter out unlikely observations in our data. Our
selection criterion excludes dependent dwellings (e.g. in nursing homes, dorms),
dependent households (e.g. children living with their parents), households with
reported income below welfare, and housing that has a value of less than €25.000 or
more than € 1.000.000.

5.2. Methodology
As stated in the introduction of this paragraph, we will compare the current system of
housing subsidies in the rented market with a proposed alternative. The current
system includes regulation, housing allowances and the object-based implicit subsidy;
the proposed system includes market rents and extrapolated housing allowances. For
each system we will estimate the welfare loss following the methodology presented in
e.g. Rosen (1985) and Poterba (1992). This implies that we estimate the demand curve
for housing. Using the income and price elasticity of demand and the budget share of
housing we can estimate the compensated demand elasticity. Given the subsidization
of housing services in either program we can estimate the welfare loss from distorted
consumption.
In the estimation of the welfare loss we have to deal with two important issues that
confound the analysis. First we correct for the non-random distribution of owners and
renters over the housing sectors using Heckman’s two-stage approach. Second, in the
rented sector the demand curve cannot be estimated due to the heavy regulation. We
therefore follow Romijn and Besseling (2008) in estimating the demand curve of
owner-occupiers and use that as the assumed demand curve of renters in a free
market: we thus implicitly assume that in equilibrium owner-occupiers and renters
would make ceteris paribus identical choices.
We first apply Heckman’s two-step procedure to estimate demand for housing
services. Then, given the found elasticities, we estimate the welfare costs of
subsidization on a household level. The first step of the model is a probit model for
tenure choice and is defined as follows:
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(1)

T*i = γ’zi + ui

The variable T*i is the revealed preference (i.e. the actual tenure choice), zi is a vector
of variables affecting tenure choice, and ui is an error term. The explanatory variables
in vector zi are a number of household characteristics (dummy variable indicating
marginal tax rate, dummy variable indicating age of the head of household, dummy
variable for household composition, occupation duration, dummy variable for level of
education in the household) a regional dummy variable for the housing market where
the household lives, and the urbanization degree of the area where the household
lives. Finally, relative price might play a role. Estimating relative price in the Dutch
market requires regional aggregation, since the shadow price of the consumption
bundle in the alternative tenure is not reasonably estimable due to heavy regulation
(see Chapter 4). The relative cost ratio then captures the same variance as the regional
fixed effects captured by the regional dummies.
Given the first step of the model the inverse Mills’ ratio can be estimated. The inverse
Mills’ ratio can be obtained as follows (Sigelman & Zeng, 1999):
(2)

Mi = λi(αu) = φ(γ’zi / σu)/Φ(γ’zi / σu)

The inverse Mills’ ratio is then used in the second stage of the Heckman two-step
procedure to correct for the non-random allocation of households over both sectors.
The second stage demand models are then given by:
(3)
(4)

Qi = β1Xi – β2Mi + εi if Ti*= 1
Qi = β3Xi + β4Mi + εi if Ti*= 0

Qi is a measure for the number of housing services demanded and Xi is a vector of
variables influencing demand for housing services. Qi is specified as the value of the
property in which household i lives. Vector Xi contains the price per housing service
paid by household i, the disposable income of household i, a dummy variable
indicating the level of education, a dummy variable for the household composition, a
dummy for the marginal tax rate, and the age of the head of the household. All
variables used in the selection equation and in the outcome equation are given in
Table 5.3.
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Table 5.3: Variables used
Selection equation: current tenure
Previous tenure
Capital gains
Income
Home equity
Marginal tax rate on income
Low tax
Middle tax
High tax
Age of the head of household
18 - 24
25 - 34
35 - 44
45 - 59
>=60
Regional dummy
46 regional dummies
Outcome equation: value
User cost
Capital gains
Income
Education
Low education
Middle education
High education
Household composition
Single
Couple
Couple with child
Other

1/0, 1 if previous owner
Selling price - buying price previous property, 0 if previous renter
Disposable household income
1/0, 1 if no or negative home equity
1/0, 1 if low tax rate applies (reference)
1/0, 1 if middle tax rate applies
1/0, 1 if high tax rate applies
1/0 (reference)
1/0
1/0
1/0
1/0
1/0 (region 1 reference)

User cost per unit of housing (%)
Selling price - buying price previous property, 0 if previous renter
Disposable household income
1/0, if highest level of education in household is low (reference)
1/0, if highest level of education in household is intermediate
1/0, if highest level of education in household is high
1/0, if
1/0, if
1/0, if
1/0, if

household is single-person (with or without child)
household exists of two adults
household exists of two adults with child(ren)
other household composition

The coefficients based on the OLS in (3) and (4) give the conditional effects only if
the variables do not also enter the selection model (1) (Sigelman & Zeng, 1999). In
order to obtain the marginal effects a correction needs to be made on the coefficients
of the variables that appear in both the first and second stage model. This is done
according to Sigelman & Zeng (1999):
E(y | L > 0)
= βi - γi ρσε δ(-γ'z)
xi
The welfare loss can now be estimated using the elasticities from (3) and (5). We
estimate the welfare costs on an individual household level:

(5)

(6)

DWLi = 0.5*(pm – pc)2*Mi*ηi

DWLi is the deadweight loss of household resulting from the distorted consumption of
household i, pm is the price per housing service paid under equilibrium market
conditions by household i, pc is the price per housing service paid subsidized market
conditions by household i, Mi is the market price of the bundle of housing services
consumed by household i, and ηi is the compensated price elasticity of demand for
household i. The term in brackets is the subsidy to household i; this subsidy is
expressed as a percentage of the market equilibrium price of housing services (Mi).
The price of housing services is determined on an individual household basis as
follows:
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(7)
(8)

pc,R = Ri - HAi
pc, O = Ii + ii*(Vi-Mi) + ri*Vi + oi*Vi + PTi + PIi + Tc + (d-a)*Vi + Fi

where Ri is the actual rent, HAi is the housing allowance, Ii is mortgage interest paid, ii
is the required rate of return on home equity, Vi is the value of the dwelling, Mi is the
mortgage amount outstanding, ri is a risk premium, oi is maintenance, PTi is property
taxes, PIi is property insurance, Tc are the transaction costs, d is the property
depreciation, a is the long-term average price increase, and Fi is the fiscal benefit
from interest deductions. The formulas in (7) and (8) give the after-tax user cost of
housing in the rented and owner-occupied sector respectively. The pre-tax user costs
for owner-occupiers are relatively straightforward. The term ii is currently subsidized
following the tax exemption of home equity; removing the tax exemption simply
results in a higher value for ii. Moreover, Fi needs to be removed from (8). In the
rented sector, however, the gross user costs are in principle equal to the market rent.
The market rent, however, can be estimated from two viewpoints: i) the required
return of the landlord, or ii) from the viewpoint of the household and a no-arbitrage
equilibrium price. In case of i) the market rent would equal the gross user cost in the
owner-occupied sector, in case of ii) the market rent equals the net user cost in the
owner-occupied sector. Since in this paper we do not model the effect of abolishing
subsidization in the owner-occupied sector, gross user costs in the rented sector equal
the net user costs of owner-occupied housing. This approach is followed in Conijn &
Schilder (2011a); their results have been used in this paper as proxy for market rents.
This lower gross user cost is sustainable since housing associations, the largest
category of landlords, can have lower cost of capital.
In order to calculate (6) we need an estimate for ηi . We can obtain ηi from substituting
the estimated uncompensated price elasticity and income elasticity of demand from
(3) into the Slutsky equation:
(9)

η = ∂Qc/∂p = ∂Q/∂p + (∂Q/∂HHI)*(UC/HHI)

6. Results
In this section we will present our estimation results. We will furthermore present the
budgetary consequences of a shift in subsidization policy for both the households and
the government. We will first present some key summary statistics of our sample.

6.1 Summary statistics and fit of subsidization programs
In this section we present some key statistics of our sample and some benchmark
details from the owner-occupied sector to put the figures into perspective. We
furthermore present some initial evidence for the fit of our approximation of the
current housing allowance program.
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Table 5.4: Summary statistics, 2008
Owner
283.469
43.728
6,0%
4,6%
26%

House value (€)
Disposable income (€)
Gross user cost (% of value)
Net user cost (% of value)
Subsidy (% of market price)

Renter
174.653
25.516
4,5%
2,9%
42%

Source: WoON 2009

Table 5.4 shows that the average property value in the owner-occupied sector is much
higher than in the rented sector; the user cost are also far higher in the owneroccupied sector. The presented user cost is the current net user cost, thus including the
subsidization of housing. It becomes clear that owner-occupiers are paying more for
their housing services than renters. The subsidy to owners is thus also importantly
lower than the subsidy renters obtain. The subsidy of renters includes both the
housing allowance as the implicit subsidy from low rents. Finally, we observe that
owners have, on average, much higher income than renters. The distribution of
households across income is presented in Figure 5.5:
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Owner
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<=72073

<=59831

<=52969

<=47946
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<=40865

<=38014

<=35177

<=32524

<=29928

<=27420

<=25103

<=23013

<=21089

<=19243

<=17357

<=15473

<=13216

Renter

<=10755

Households
(percentage of total)

Figure 5.5: Distribution of households over income, 2008

Income classes (upper bounds)

Source: WoON 2009

Figure 5.5 shows two important characteristics of the Dutch housing market. First it
clearly shows that households with higher income have a strongly increasing
probability of becoming home-owner. Second, it shows that despite the concentration
of lower income households in the rented sector and despite the restricted access to
the majority of the rented sector there are still significant numbers of households with
fairly high incomes in the rented sector. This is at least partly the result of eligibility
for social housing, which is not annually tested.
We have an alternative program that we compare to the current system of hybrid
subsidies. This program contains an extrapolation of the current housing allowance
system. The extrapolation entails two main changes to the current system: an increase
of all existing rent level boundaries and the maximum income level is removed. Since
the introduction of market rents results in higher rent levels, the subsidization
boundaries, such as the cut-off points for the 75% and 50% subsidization, are
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increased by that same percentage. This is done locally in order to capture locally
different price effects of market rents. We furthermore remove the maximum income
requirement which currently leads the norm rents to stop at given income levels (see
Figure 5.3). Instead, we make all households eligible for housing allowances and
estimate a norm rent level for all households. Given the difference between the market
rent and the estimated norm rent a certain amount of rent remains available for
subsidization. The extrapolated rent level boundaries mentioned earlier determine,
along with household composition and age, how much of the remaining rent is
subsidized. The results of our alternative subsidization programs are summarized and
benchmarked against the unsubsidized gross market rent in Table 5.5:
Table 5.5: Distribution of households over housing quote groups, 2008
Note: housing quote is ratio of user costs over disposable income

Housing quote Hybrid subsidization Gross market rent Demand subsidization
<15
24
5
12
>=15 ; <20
28
9
21
>=20 ; <25
24
13
23
>=25 ; <30
13
15
18
>=30 ; <35
6
14
11
>=35 ; <40
2
11
6
>=40
3
33
9
Source: WoON 2009, own calculations

Table 5.5 shows that indeed subsidization is required after introducing market rents:
almost 60% of all households would end up with a rental quote of over 30% when not
compensated for the price increase. Based on the distribution of households over the
different rental quote groups it can also be seen that the alternative subsidization
program is subsidizing less then households are currently subsidized. In the situation
of the extended housing allowance still a fair group of households ends up with a
large rental quote. There are several reasons why we still find households with such
high housing quotes, such as a number of households that is not eligible for housing
allowances because of their wealth. Other groups of households that are confronted
with very high housing quotes are households in the most expensive rented dwellings
and households in the lowest income decile. It is beyond the scope of this paper to
discuss or model solutions for these individual households.
Renters are subsidized significantly. Table 5.4 shows that on average almost 40% of
the market value of the rented dwelling is subsidized. This subsidy contains both
housing allowances and the supply subsidy. We argued earlier that the supply subsidy
is distributed evenly over all households, and that this may cause allocative
inefficiency compared to a program that would distribute subsidies over households
based on their characteristics. We show this effect in a Lorenz-curve in Figure 5.6:
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Figure 5.6: Lorenz-curves of subsidy programs, 2008
Lorenz-curve of subsidy distribution
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Source: WoON 2009, own calculations

Figure 5.6 displays the distributional characteristics of both the current and the
alternative subsidy program. The current situation is referred to as the hybrid
situation. It can be seen in Figure 5.6 that the hybrid situation barely deviates from
complete equality. This implies that the subsidies in the rented sector are almost
perfectly equally distributed over all households: this is caused by the fact that the
majority of the current subsidization is given in supply subsidies rather than demand
subsidies. When shifting to the demand-only subsidization program the curve clearly
turns in favor of the lower income households. This must be interpreted as the lower
income households benefiting relatively more from the subsidy than the higher
income households: as a redistribution tool demand subsidization seems more
adequate than the current hybrid subsidization program.
The subsidization in both situations differs: in the current situation renters get a
demand and a supply subsidy, in the alternative situation renters get all of their
subsidization based on their characteristics. This results in different amounts of
subsidy for renters in both situations. The shift in subsidization is summarized per
income decile in Table 5.6.
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Table 5.6: Average subsidization per household, 2008
Income
decile
1
2
3
4
5
6
7
8
9
10

Hybrid subsidization
Demand
Supply
subsidy
subsidy
1316
2663
1451
2657
1063
2355
779
2396
758
2428
614
2438
391
2653
132
2570
39
2695
29
3144

Total
549
2601
Source: WoON 2009, own calculations

Total
3979
4108
3418
3174
3187
3052
3044
2702
2735
3173

Extended housing allowance
Total (overall; Demand
Total (overall;
bln €)
subsidy
bln €)
1.16
3446
1.01
1.17
3597
1.03
0.97
2961
0.84
0.90
2470
0.70
0.91
2162
0.62
0.87
1862
0.53
0.87
1581
0.45
0.77
732
0.21
0.78
222
0.06
0.90
102
0.03

3150

9.31

1662

5.48

The distribution of housing subsidies is relatively equal in the current hybrid
subsidization situation. When subsidizing on demand only one can observe a strong
decrease of subsidization over income. This is in line with the rapidly decreasing gap
between both lines in the Lorenz-curve from Figure 5.4. Nonetheless, even
households in the lower income deciles will be subsidized less than in the current
hybrid situation: all households shall be spending a larger share of their disposable
income on rents.

6.2 Welfare losses
Figure 5.4 made clear that there is a significant difference between owners and
renters. We described earlier the Heckman-correction method to correct for sample
selection bias. The necessity for correcting for sample selectivity becomes clear in
Table 5.7: the inverse Mills’ ratio is statistically significant. Table 5.7 gives the
estimates of the Heckman-corrected demand for housing services. The demand curve
is estimated for recently moved owner-occupiers. This is done because we can only
assume for recently moved households that their housing consumption is a reflection
of their housing demand; it is only estimated for current owners because the rented
sector is so strongly regulated that households cannot freely optimize their
consumption with respect to their housing demand.
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Table 5.7: Regression results, 2008
Coefficient
Outcome equation: Value
User cost
Total wealth
Income
Education (ref. low)
Middle
High
Household composition
single/child)
Couple
Couple / child
Other
Starter
Inverse Mills' ratio
Constant

(ref:

single

Std. Error

Sig.

Mfx.

-0.336
0.013
0.493

0.040
0.001
0.024

0.000
0.000
0.000

-0.336
0.013
0.250

0.071
0.173

0.039
0.039

0.068
0.000

0.071
0.173

0.032
0.152
-0.031
-0.110
0.157
5.614

0.019
0.020
0.055
0.017
0.022

0.095
0.000
0.577
0.000
0.000

0.032
0.152
-0.031
-0.110

0.655
0.000
1.939

0.161
0.015
0.076

0.000
0.984
0.000

-0.526
-1.032

0.105
0.141

0.000
0.000

0.426
0.220
-0.339
-1.252

0.077
0.082
0.090
0.115

0.000
0.007
0.000
0.000

&

Selection equation: Tenure
Previous owner
Capital gains
Income
Marginal tax rate (ref. = low)
Middle
High
Age (ref. <25)
>=25, <35
>=35, <45
>=45, <60
>=60
Region
Constant
Source: WoON 2009, own calculations

*
-19.585

The results we find are, at least in terms of direction, generally in line with what may
be expected given the vast body of literature on housing tenure choice and housing
demand. We find, for instance, that income increases the probability of moving into
home ownership. In line with our results in Chapter 4 we find a strong state
dependence in tenure choice: previous tenure is a good predictor for current tenure.
Total wealth, consisting of capital gains on the previous dwelling and current nonhousing wealth, increases housing demand. The results we find on age are in line with
the life cycle theory: households move into owner-occupancy early in life and exit
later on. The coefficients on the marginal tax rate, however, have odd signs, implying
that when the fiscal bonus of owner-occupancy increases, the probability of home
owning decreases. Mind, however, that this is also captured by the income variable,
and our findings are (therefore) ceteris paribus results. Furthermore, despite the fiscal
benefit of rolling over capital gains into a new owner-occupied dwelling, the impact
of capital gains on the probability of home ownership are close to none.
Since the selection and outcome equation are estimated simultaneously, we cannot
report the standard R-squared. Alternatively we run the outcome equation, including
the Mills’ ratio, as an OLS. We find the same coefficients and slightly different
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standard errors as a result of not estimating the selection equation simultaneously. As
an indication for our Heckman corrected model’s fit we report the R-squared from
this “sequential” or “conditional” model: 47,7%.
Given the inverse Mills’ ratio we must conclude that indeed owners and renters are
not randomly distributed over both sectors and, therefore, our Heckman correction is
required. We find an uncompensated price elasticity of demand of -0.34 and an
income elasticity of demand of 0.25. Comparable elasticities have also been reported
in e.g. Zabel (2004). Our results are furthermore very much in line with previous
findings on the Dutch housing market by Ras et al. (2006). Other findings are also in
line with standard economic theory: higher human capital (i.e. education) results in
higher demand for housing and larger households, especially with children, have a
higher demand for housing services than other households.
In order to estimate the welfare loss from (6) we need the household’s budget share.
However, given the regulation in the rented sector we cannot assume that the current
budget share reflects the budget share of households in an unregulated market. We
estimate the household equilibrium budget share in two steps: first we use equations
(1-3) to predict housing demand. Then, by assuming a market rent of 4,5% we
estimate the price of the consumption bundle in equilibrium. By dividing the
calculated price of the predicted consumption bundle we obtain the equilibrium
budget share. We have done this procedure for both the owner-occupied and the
rented sector; the procedure for the owner-occupied sector has been performed as a
check for the quality of our prediction of the consumption bundle. The results of this
estimation are presented in Table 5.8:
Table 5.8: Budget share of housing, 2008
Income decile estimated per tenure group: bounds differ for owners and renters
Owner
Renter
Income decile Observed budget share Predicted budget share Predicted budget share
1
50%
34%
45%
2
33%
30%
45%
3
30%
27%
43%
4
28%
25%
42%
5
25%
23%
40%
6
24%
23%
37%
7
23%
22%
34%
8
22%
21%
31%
9
22%
20%
27%
10
19%
16%
23%
Source: WoON 2009, own calculations

We present the average budget share per income decile by tenure group: we discard
all predictions that exceed 50% of disposable income as outliers. Our linear prediction
of housing consumption and consequential budget share results in a fairly accurate
prediction of the observed budget share for owner-occupiers. Our predicted housing
consumption thus, on aggregate, approximates actual consumption well. The results
from the linear prediction on the renters display a similar pattern: lower income
households spend a larger share of their disposable income on housing. Generally,
though, renters shall spend a larger share of their income on housing services than
owners. This, however, is due to their on average lower income.
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Using the results from tables 7 and 8 we can estimate the compensated demand
elasticity from (7). The compensated demand elasticity is on average -0.25; this
Figure 5.is importantly lower than previous figures used for estimating the welfare
loss of subsidization of housing services in the Netherlands in e.g. Van Ewijk et al.
(2007; -0.75). When we use the compensated demand elasticity used in Van Ewijk et
al. (2007) we estimate the same welfare losses: 1 billion in the owner-occupied sector
and 2.7 billion in the rented sector. However, we are using our, importantly lower,
estimated compensated demand elasticity to now calculate the welfare loss as in (6).
The results are given summarized per income decile in Table 5.9:
Table 5.9: Welfare loss, 2008
Hybrid subsidizations
Extended housing allowance
Income decile Average (€ / yr) Total (bln € / yr) Average (€ / yr) Total (bln € / yr)
1
-310
-0.09
-244
-0.07
2
-314
-0.09
-249
-0.07
3
-245
-0.07
-191
-0.05
4
-236
-0.07
-158
-0.05
5
-234
-0.07
-145
-0.04
6
-224
-0.06
-122
-0.03
7
-227
-0.06
-96
-0.03
8
-199
-0.06
-39
-0.01
9
-195
-0.06
-14
0.00
10
-256
-0.07
-7
0.00
Total
-236
-0.70
Source: WoON 2009, own calculations
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-0.36

The welfare losses that are reported in Table 5.9 result from subsidy induced
inefficient consumption of housing services. Since the subsidization is larger in the
current hybrid system we may expect the largest welfare loss there as well. Indeed, if
we look at the alternative program that results in fewer total subsidies we, by
definition, observe less welfare loss. Moreover, looking at Table 5.9 we see that a
shift from the current hybrid system to the demand-only system with the extrapolated
housing allowance system leads to a welfare gain of 340 million euro annually. Table
5.9 furthermore shows that indeed subsidies would be more efficiently distributed
under a demand subsidization program: the remaining welfare losses are all incurred
within the lower income groups.
Our estimates deviate strongly from those presented by others (e.g. Van Ewijk, 2007;
Romijn & Besseling, 2008). However, as stated before, if we estimate the welfare loss
using the compensated demand elasticity used in those papers, we find similar results.
Our paper therefore shows that the welfare estimates are enormously sensitive to the
estimation of the housing demand function.

7. Consequences of realizing welfare gains
The welfare gains that can be achieved by switching from the current inefficient
hybrid subsidization of rented housing services are hardly significant. There are,
however, significant consequences: since there is less subsidization in total,
households are less subsidized and therefore will need to pay more for their housing.
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In addition to increased pressure on housing affordability, there is an important
budgetary shift as well: in the current hybrid system the larger share of total
subsidization comes from foregone rents of social landlords. In both presented shifts
the total subsidy becomes part of the national budget. In this paragraph we will
shortly shed some light on the major changes that follow from shifting towards a more
efficient subsidization system.
One of the major consequences of subsidizing differently is that the subsidies are
more efficiently distributed: i.e. only those households that need support in paying for
housing services will receive subsidies. Still, given the change in total subsidization
households might be confronted with higher net rental payments after subsidization.
The distribution of households according to rental quote is given earlier in Table 5.5.
In the current situation most households have rental quotes of less than 30%. After
introducing market rents most households end up with a rental quote higher than 30%.
This implies a strong decrease in affordability of housing in the rented sector. Some
form of subsidization seems therefore required to keep housing affordable. The
introduction of an extended version of the current housing allowance program results
in an important decrease of the number of households with very high rental quotes.
The number of households with housing quotes in excess of 40% reduces to 5.6%
when excluding households that do not qualify for housing allowances based on high
levels of equity. The distribution of households over different housing quote groups
roughly mimics the current situation, albeit at a higher level, which indicates that
current (implicit) affordability criterions are reasonably met.
The increasing amount of subsidization will put pressure on the national budget.
Under the extended housing allowance scheme the government will have to spend
almost € 3.6 billion extra annually on housing allowances. Without a tax on additional
rents the landlords are the main beneficiaries of a shift towards more efficient
subsidization. In order to make the transition budget neutral to the government
compared to the current situation the tax on additional rents should be about 48%; the
tax rate over all rents should be roughly 16%.
Table 5.10: Subsidies and rental revenues, 2008
All numbers in billions € / year

Income
decile
1
2
3
4
5
6
7
8
9
10

Current housing
allowance
0.38
0.41
0.30
0.22
0.22
0.17
0.11
0.04
0.01
0.01

Extrapolated
housing allowance
1.01
1.03
0.84
0.70
0.62
0.53
0.45
0.21
0.06
0.03

Total
1.88
Source: WoON 2009, own calculations

5.48
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Current rental
revenue
1.18
1.25
1.31
1.36
1.40
1.43
1.52
1.60
1.68
1.85

Market rental
revenue
1.95
2.01
1.98
2.04
2.09
2.13
2.28
2.34
2.45
2.74

14.58

22.01

8. Conclusion
Housing subsidies are economically often not efficient; subsidies drive households
away from their market equilibrium. However, in case of market failures or for
reasons of equity there may be good reasons for subsidizing housing. The general
result in literature regarding subsidizing housing is that one better subsidizes its
consumption than its production. The Dutch housing market, however, is
characterized by a hybrid system containing both; the supply subsidy being by far the
largest. Since the supply subsidy is granted to all renters in the same way and in
virtually the same amounts there should be room for improvement in terms of welfare
gains. Especially the distributional efficiency of the current housing subsidization in
the rented sector is prone to deadweightlosses.
In order to test whether there are potentially significant improvements from shifting to
just the subsidization of housing consumption we compare the current subsidization
system to an alternative system. We therefore model a free market alternative rent for
the current regulated market. As Conijn and Schilder (2011b) show, an introduction of
market rents requires housing subsidies of some kind to keep housing affordable; we
present similar evidence in this paper. After calculating market rents the alternative
subsidy program can be estimated. Our alternative is the extrapolation of the current
housing allowance system; in this situation we try and keep housing equally
affordable by extrapolating current policy guidelines to match the predicted market
rent levels. The alternative program is compared to the current hybrid subsidization
situation.
We find that keeping the current housing allowance system in place with some
extrapolation for the increase in rents leads to a very small welfare increase. In fact,
we find a very small welfare loss to begin with, even for the current hybrid
subsidization scheme. This is due to the much lower compensated demand elasticity
we apply compared to other authors. The deadweightloss from overconsumption of
rented housing services decreases with € 320 million euro annually. The total
improvement must be attributed to more efficient allocation of subsidies. Welfare
gains from e.g. increased labor market mobility are not taken into account in our
study. Realizing the welfare gains does come at a cost: housing allowances are
increased by € 3.6 billion in order to maintain affordability for lower income
households. Still, households will spend more on rents as can be seen in the slightly
higher housing quotes we estimate. The entire supply subsidy disappears and is
realized by landlords: this implies additional rental revenue of almost € 7.5 billion. A
tax rate of 48% on increased rents, or 16% on all rents, would make the operation
budget neutral for the government. Our paper leaves for future research the costs and
problems involved with the current tenant protection.
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