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1. Introduction
Twice in the last decade there have been surges in the demand for property
in New Zealand – what could be described as speculative bubbles. An
important part of these demands has been that for owner occupied housing.
This has occurred in a generally buoyant economic environment since the
early 1990’s as the economy finally recovered from the reform shock of the
period 1985- 91. In both cases, the central bank has raised interest rates in
attempts to stem this exuberance1. The housing market itself has been
examined in two recent papers, Grimes and Aitken (2004) and Rosborough
(2005). They explore drivers within the housing market at the national and
regional levels. An earlier household demand system study by Michelini
(1999) excluded housing (other than housing operations) essentially because
of its capital nature and the lumpy transactions involved.
A notable feature of the period has been an apparent drift away from owner
occupied housing towards rental accommodation. This has been
characterised as an affordability issue in the face of rapidly rising house
prices. However, there have also been changes in government housing
policy with a move away from state provision towards rental house
subsidies for qualifying people (means tested portable housing
supplements). This policy change is likely to have driven rents upwards and
caused some substitution away from rental accommodation.
More generally, there may have been a number of expenditure switches by
households occurring over the last decade, so it is interesting to explore
consumer expenditure patterns generally in an attempt to uncover any
changes in demand parameters and preferences that may have occurred
recently. This paper addresses this last issue with particular reference to the
household demand for housing using household expenditure data (HES) up
to 2004.
As supply of housing, even that in the fairly long run, is essentially fixed
(Grimes and Aitken, 2004), housing prices and the allocation of the existing
stock are determined initially by demand conditions. Good estimates of
housing demand elasticities will therefore be very useful in understanding
variations in housing demands.
Housing presents an interesting case because housing represents both a
consumption good and a capital good. The purchase of houses for both own
use and for rent can, accordingly, be thought of as having two income
1

Aside from the microeconomic issues explored here, there is, of course, an important
macroeconomic issue. At least the last two real exchange rate spikes (1997 and the current one)
coincided with property price bubbles. The booms have been funded by large increases in the use
of foreign savings, and associated large current account deficits and increases in foreign debt. This
is part of a general issue concerned with real exchange rate overshooting, for example, see Joumard
and Reisen (1992).
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streams – an explicit or implicit rental stream and a stream of capital gains.
The capital gains portion is attractive in New Zealand because, where the
owner is not seen to be a property trader, it is not subject to income tax.

2. A Rotterdam Model of housing
expenditures
The New Zealand Household Expenditure Survey (HES) reports total
consumer spending classified into seven groups: (A) food, (B) housing, (C)
household operation, (D) apparel, (E) transport, (F) other goods, and (G)
other services. Each of these groups is classified further into subgroups. For
example, the main subgroups of housing are: (1) rent, (2) mortgage
payments, (3) local authority rates, (4) property maintenance goods and (5)
property maintenance services, where the last four subgroups correspond to
owner occupied housing.
Weak separability of consumer preferences in housing allows estimation of
elasticities of demand within this group (e.g. own housing with respect to
price of rental housing) conditional on the budget allocated to this group.
However, if we need to estimate elasticities of demand for any of the
housing subgroups with respect to price of a subgroup belonging to any of
the other groups (e.g. own housing with respect to price of a transport
subgroup like overseas travel), then a two-stage budget model can be used if
consumer preferences were weakly separable in housing and the other
groups.
Demand for any of the housing subgroups conditional on the budget
allocated to that group (group B) can be estimated by using an absolute price
version of the Rotterdam model (as reformulated by Theil and Clements
(1987) in order to incorporate Working’s [1943] non-linear specification of
the Engel curves). A further inclusion of an intercept in each of the
equations in the Rotterdam model allows trend-like changes in tastes over
time:

siB ∆ ln

xi
= τ i + α iB ∆ ln X B + ∑ γ ij ∆ ln p j , i ∈ B
XB
j∈B

(1)

where pi , xi and siB (= pi xi / ∑ p j x j ) represent price, quantity demanded
j∈B

per capita, and budget share respectively of the ith commodity in group B ,
and ∆ ln X B = ∑ s jB ∆ ln x j is the Divisia aggregate quantity index of
j∈B

group B in the percentage change form. The variable X B itself, implied by
this aggregation, is a measure of the total quantity of housing expressed as a
composite commodity. The coefficient α iB measures the difference between
marginal and average budget share of good i in group B , while the price
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coefficients γ ij represent the substitution effects conditional on the budget
allocated to this group. The adding up, symmetry and homogeneity
restrictions of consumer demand theory are satisfied when the coefficients
are such that ∑τ i = 0  ∑ α iB = 0 , γ ij = γ ji and ∑ γ ij = 0 . Concavity
i∈B

i∈B

j∈B

requires the additional restriction that the matrix of the γ ij coefficients be
negative semi-definite.
Elasticities of demand for goods in group B with respect to the overall
consumption expenditure (rather than the group B expenditure) requires
estimation of the demand system at the next higher level of aggregation, i.e.
a demand system for the expenditure groups, g = A,..., G . If consumer
preferences are weakly separable in these groups, the absolute price version
of the Rotterdam model at this level of aggregation is:
s g ∆ ln

Xg
X

G

= τ g + α g ∆ ln X + ∑ γ gh ∆ ln p h* , g = A,..., G

(2)

h= A

where s g = average budget share of group g in total expenditure on
consumption,

∆ ln X

G

=

∑ s h ∆ ln X h

is the Divisia aggregate of

h= A

consumption in the percentage change form, and ∆ ln p h* = ∑ β jh ∆ ln p j is
j∈h

the Frisch price index of group h with β jh = α jh + s jh being the marginal
budget share of good j in group h. Trends in consumption at the group level
are represented by the parameters τ g satisfying the restriction ∑τ g = 0 .
Differences between marginal and average budget shares of group g is given
by α g such that ∑ α g = 0 . The group demands are also subject to the
restrictions

∑γ

gh

= 0 , with the matrix of γ gh values being symmetric and

h

negative semi-definite.
The elasticities of demand for goods in group B with respect to the overall
consumption budget (y) are given by:

ε iy = (α iB + siB )(α B + s B ) /( s iB s B ), i ∈ B

(3)

The compensated price elasticities of demand for goods in B , allowing real
group expenditure allocation to change owing to price changes relative to
the other groups but still holding real total expenditure the same, are:
Eij* = (γ ij / siB ) + (γ BB β iB β jB ) / siB s B for all i, j ∈ B
Eij* = (γ Bh β iB β jh ) / siB s B for all i ∈ B and j ∈ h ≠ B
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The overall price elasticities of demand for goods in B including both
income and substitution effects are:
Eij = Eij* − s jh s h ε iy , for all i ∈ B and j ∈ h = A,..., G

(4)

Note that the group demand system (2) can be estimated only if the Frisch
price indices were available. This requires prior estimation of all α jh values,
i.e. estimation of conditional demand systems for each of the consumption
groups.

3. Data
A two-subgroup − rental and owner-occupied − classification of housing
along with the classifications used for all the other consumption groups are
given in table 1.
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Table 1: Consumption groups and sub-groups
Groups

Subgroups

Food

Fruits & vegetables, meat, poultry, fish,
farm products, fats & oils, cereals &
cereal products, sweat products, spreads,
beverages & other foodstuffs, meals
away from home, & ready to eat food.

Housing

Rental housing & owner

occupied

housing.
Household operations

Fuel

&

power,

home

appliances,

household equipment & utensils, furniture
& furnishings, floor coverings, household
textiles, household supplies, & household
services.
Apparel

Men’s

clothing,

women’s

clothing,

children’s clothing, clothing not elsewhere
classified, clothing supplies & services,
men’s footwear, women’s footwear, and
children’s footwear.
Transport

Public, private, overseas transport.

Other goods and services

Tobacco, alcohol, medical, toiletries &
cosmetics, personal goods, leisure &
recreational goods, recreational vehicles,
health services, & personal services

Data on weekly expenditure per household, average household size and
prices were obtained from Statistics NZ. The household economic survey
(HES) was used for expenditure data from 1981-2004, while the
corresponding data on prices came from the consumer price index (CPI)
series. The HES surveys approximately 3,000 private households in NZ.
Data were collected annually until 1998 when the survey switched to once
every three years.2 The HES is subject to sampling and some non-sampling
errors. Non-sampling error arises in a variety of ways including through the
exclusion of people not living in private permanent dwellings, the omission
of some purchases by respondents (e.g. alcoholic drinks and confectionery)
and the exclusion of expenditure by children under 15 years.
2

Since there is a three year gap between the observations in 1998, 2001 and 2004, the 2001 and 2004
expenditures were expressed in terms of their annual equivalents by linear interpolation such that the
adjusted 2001 and 2004 expenditures follow consecutively from 1998. The price indices for 2001 and
2004 were similarly adjusted using their annual growth rates.

NZIER – New Zealand’s love affair with houses and cars

5

There are two breaks in the HES data. The first is between 1989 and 1990
when the system used to weight the survey to the total population was
changed. Statistics New Zealand introduced integrated weighting to the
HES in the 2000/01 survey. It has revised the series back to 1990. Integrated
weighting is a method of applying linear weights, which are consistent at an
individual and household level, to calibrate estimates from a survey with
independent population benchmarks. Prior to the introduction of integrated
weighting it was known that the HES persistently underestimated the total
number of people and households in NZ.3 The average expenditure per
household tends to be less affected by this than total expenditure, as it
depends on the extent to which under-represented groups have different
income or expenditure levels or patterns to the rest of the population. As we
have used average expenditure per household, we have minimised this
concern. The second break occurs in the movement to a three yearly cycle
of surveys. Statistics NZ switched from a March year to a June year survey
with the 2001 survey. This is not a substantial problem because it can be
allowed for in the corresponding price data. Standard INFOS series were
used for price data. Where necessary these were weighted together using the
weights from the CPI.
Since an appropriate counterpart of the rental price for owner-occupied
housing is not available directly from the CPI, we calculated the user cost of
p&
own housing ( c ) as c = (i + δ − hr ) p h where i = nominal mortgage
p hr
interest rate, δ = rate of physical depreciation of house, p h = nominal
price of house (with p h = p hr p which is real house price times the
consumer price index), and p& hr / p hr = rate of gain expected on the real
capital value of house (physical appreciation as it were). The latter can be
obtained as the rate of nominal capital gain net of any general inflation,
p& hr / p hr = p& h / p h − p& / p . The CPI first mortgage rate index, along with a
first mortgage interest rate of 10% in 1997, was used to calculate the i
series. Assuming a house lifetime of 50 years (consistent with the main
durability requirements of the NZ building code, DBH, 2005) implies δ =
2%. A 1981-2004 series of observed rates of nominal capital gains were
derived from the median urban house price observations. These rates less
the rates of CPI inflation yield the real rates of capital gains. Assuming that
the expected rate of capital gains is determined by the rates experienced in
the recent past, we measured p& hr / p hr by a series of the historic three-year
moving averages of the observed real rates of capital gains. Finally, treating
the user cost values ( c ) as the price variable for mortgage and maintenance
expenses, an overall price index of owner-used housing was obtained by
incorporating the local authority rates index as the price variable
3

Further detail is available in the information paper The introduction of integrated weighting to the
2000/2001 Household Economic Survey released by Statistics NZ on 18 June 2001, and available on
their website www.stats.govt.nz.
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corresponding to the payments to local authorities by the method of Divisia
aggregation.
The housing price indices derived as above and the share of rental housing
with its price index are shown in Table 2. The share of rental housing in the
total household expenditure on housing remained fairly steady at about 18%
during 1981-1991 before rising to about 26% in 2004. House rents increased
rapidly after 1985 accompanying the increasing privatization or
marketisation of social housing and rents thereof. In contrast, the price of
owner-occupied housing services behaved cyclically, declining during
1982-84, then increasing until 1988, declining again until 1997 before
increasing back until 2001. Since then, the user price of own housing has
declined yet again to a new lower level in 2004. A major factor underlying
the differential growth in the rental and owner-use price indices is that the
latter is moderated by the inclusion of expected capital gains. Owners of
rental properties are unlikely to have directly passed on capital gains to
tenants as rental discounts, though expected capital gains in rental properties
will tend to increase the supply of tenancies available. Capital gains in the
early 80’s were associated with high inflation and interest rate controls.
Gains rose in the mid 90’s (with lower inflation coupled with high
immigration) only to be cut off by higher interest rates. They have begun
rising again after 2000 (with higher immigration).

Table 2: Shares and Prices of Housing Consumption in
New Zealand
1981 -2004
Year
Rental Housing Share
1981
0.183
1982
0.168
1983
0.191
1984
0.181
1985
0.177
1986
0.200
1987
0.193
1988
0.184
1989
0.181
1990
0.169
1991
0.182
1992
0.209
1993
0.200
1994
0.225
1995
0.218
1996
0.219
1997
0.245
1998
0.253
2001
0.256
2004
0.259

Rental Price Index
1.000
1.162
1.330
1.381
1.563
2.096
2.406
2.868
3.228
3.406
3.579
3.589
3.650
3.893
4.376
4.736
4.924
5.122
4.944
4.944
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Owner-user Price Index
1.000
1.059
0.873
0.591
0.873
1.462
1.746
2.159
1.936
1.819
1.719
1.713
1.715
1.318
1.225
1.184
1.083
1.511
2.189
1.526

7

4. Estimation and Results
Six conditional demand systems corresponding to the six groups in table 1,
using appropriate versions of equation (1), were estimated allowing for first
order serial correlation as the data were time series.4 Assuming normally
distributed additive errors in these equations, the method of estimation was
maximum likelihood as formulated by Whistler, White, Wong and Bates
(2001) in their econometric program, SHAZAM. Given the marginal budget
share estimates from the six conditional demand systems, Frisch price
indices were calculated for each of the six consumption groups. A demand
system for the six groups was then estimated using equation (2). Estimates
of this system (with t-ratios in parentheses) are reported in table 3. Since the
asymptotic t-ratios are approximately standard normal, these ratios can be
compared with the 5% two-sided critical values of ±1.96. Coefficients
significantly different from zero by this criterion are indicated by an
asterisk.

Table 3: Estimated Coefficients in a Rotterdam Model of Consumption
for New Zealand Price
1981 – 2004
Trend

Food

Marginal
less av.
Share

0.0005
(0.76)

Housing

0.0031
(1.78)

#

Housing

0.0316#

0.1170*
(2.38)

-0.1201* 0.0171*

-0.0607*
(-2.22)

Apparel

-0.0009
(-1.59)

-0.0292*
(-2.16)

-0.0008
(-0.54)

0.1162*
(2.76)

-0.0010
(-1.17)

#

-0.0375
(-1.84)

Apparel

Transport

Other

Operation
0.0167*

-0.0009
(-0.79)

Other

Housing

-0.1059* -0.0203
(-6.58)
(-1.16)

Housing
Operation

Transport

Food

(3.41)

(-7.85)

(1.66)

(1.97)
-0.1087*
(-3.12)

0.0027
(0.14)

-0.0130
(-1.09)

0.0099* 0.0592*
(2.34)

(4.65)

0.0475* -0.0251
(2.70)

(-1.23)

-0.0878* 0.0220#
(-3.75)

(1.65)
-0.0540*
(-1.96)

-0.0177
(-1.13)
0.0172*
(2.71)
0.0377#
(1.71)
0.0057
(0.28)
0.0109
(0.65)
-0.0537#
(-1.88)

Notes:
* and # indicate that the coefficient is significantly different from 0 at the 5% and 10% level
respectively. Numbers in parentheses are t -ratios.

4

The estimated serial correlation coefficients were significantly negative in all the conditional demand
systems and in the group demand system. It may be noted that with first differenced data serial
correlation coefficient equals –0.5(1-ρ) where ρ is the serial correlation coefficient in the levels data.
Unless ρ = 1, serial correlation in differenced data is always negative. The dependent variables in (1)
are share-weighted first differences.

NZIER

Page 8

The estimated model appears to fit the data very well. A system measure of
goodness of fit (Berndt, 1991, p.468) defined as R 2 = 1− | E ' E | / | Y ' Y | ,
where E is the matrix of residuals in all the estimated equations, and Y is
the matrix of deviations of the dependent variables from their respective
means, gave a measure of R 2 = 98.6% . The model was estimated allowing
errors to be autocorrelated to the first order. Further autocorrelation was not
indicated by autocorrelation tests of residuals (by t -tests in regressions of
residuals on their order one lags, both including and excluding the other
model regressors) in each equation at the 5% level of significance. These
results were further supported by non-parametric runs tests in each case.
The Breusch-Pagan test of heteroscedasticity was carried out in each
equation allowing error variance to depend on all the regressors. White tests
of heteroscedasticity were also carried out in each equation allowing error
variance to depend on all the squared regressors (levels and cross-products
of regressors were excluded to preserve degrees of freedom). No
heteroscedasticity was detected at the 5% level of significance by either of
these tests.
According to the estimates in Table 3, the only trend coefficient that is
significant at the 10% level indicates a change in tastes over time in favour
of housing. Correspondingly, overall demand would have shifted away from
the other groups, but there is no clear trend in demand for any of the other
groups in particular, even at the 10% level of significance. The estimated
budget share differential for housing (0.117) implies an expenditure
elasticity estimate of about 1.4 (shown in Table 4) for this group as a whole
at the share values in 2004. This value is significantly above 1 at the 5%
level, indicating expenditure-elastic demand for the housing aggregate. The
large impact of real consumption expenditures on housing demand is
consistent with the direction of results found by Rosborough (2005) though
she does not estimate parameters exactly equivalent to ours.
The expenditure elasticity for housing (1.4) is nearly double that found in
our earlier study using HES data up till 2001, Khaled et al (2004). This is
likely to be because the earlier study excluded the capital gains motive for
house ownership. The only other product group with a significant
expenditure elasticity greater than one (about 1.6) is the transport group
(which includes public and private transport and overseas travel). At the
subgroup level, the total expenditure elasticities are estimated to be about
1.25 for public transport and 1.36 for private transport with standard errors
of 0.23 and 0.13 respectively at the 2004 budget shares. In the case of
private transport (with a 2004 transport budget share of about 72%), the
expenditure elasticity is significantly above 1 at the 5% level. The price
coefficients estimated in the group demand system, shown previously in
Table 3, indicate that housing is a substitute for all the other groups, the
transport group appearing to be the strongest of them all.
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Table 4: Elasticities of Group Demand in a Rotterdam
Model of Consumption for New Zealand
Calculated at share values in 2004

Food
Housing
Housing Operation
Apparel
Transport
Other

Own Frisch-Price Elasticity
-0.106#
(-1.16)
-0.415*#
(-7.85)
-0.705*
(-3.12)
-2.221*#
(-3.75)
-0.275*#
(-1.96)
-0.416#
(-1.88)

Expenditure Elasticity
0.447*#
(5.31)
1.404*#
(8.27)
0.607*#
(3.42)
0.262#
(0.77)
1.591*#
(7.43)
0.710*#
(4.51)

Notes: * indicates that the elasticity differs significantly from 0 at the 5%
level. # indicates that the elasticity (or its absolute value) differs
significantly from 1 at the 5% or 10% level.

The coefficient estimates (with asymptotic t-ratios within parentheses) for
the housing subgroups, conditional on the budget allocated to the group as a
whole, are reported in Table 5. Diagnostic tests indicate that the estimated
conditional housing demand model fits the data adequately, with
R 2 = 92.8% . The model estimated allowed first order autocorrelation of
errors. Absence of any further autocorrelation was confirmed by
autocorrelation tests of residuals (by t -test in a regression of residuals on
their order one lags, and by a non-parametric runs test) at the 5% level of
significance. No heteroscedasticity was detected at the 5% level of
significance by either the Breusch-Pagan or the White test.
Table 5: Estimated Coefficients in a Conditional
Rotterdam Model of Housing Demand in New Zealand
1981 -2004

Trend

Rental housing
Own housing
Note:

NZIER

0.0063*
(2.44)
−0.0063*
(−2.44)

Surplus of
Marginal
Over average
share
−0.0974*
(−2.90)
0.0974*
(2.90)

Rental
housing
−0.0927*
(−3.27)

Own housing

0.0927*
(3.27)
−0.0927*
(−3.27)

* indicates that the elasticity differs significantly from 0 at the 5%
level.
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Within the housing group itself, there has been a trend away from owner
occupied to rental housing. The trend coefficients represent the effect on
demands by time related factors other than real expenditure and relative
prices.
The expenditure and price elasticities of demand for owner-occupied and
rental housing evaluated at the observed budget shares in the year 2004 and
using the formulae (3) – (4) are presented in Tables 6 and 7 respectively.
Table 6: Elasticities of Demand for Own Housing in
New Zealand at Share Values in 2004
Asymptotic t-ratios within parentheses

With respect to price of:
-0.860*
Women’s clothing
(-47.98)
Rental housing
-0.070*
Children’s clothing
(-2.26)
Fuel & power
-0.050*
Other clothing
(-19.86)
Home appliances &
-0.036*
Clothing supplies, services
utensils
(-10.77)
Furniture &
-0.022*
Men’s footwear
furnishings
(-7.54)
Floor coverings
-0.001
Women’s footwear
(-0.27)
Household textiles
-0.008*
Children’s footwear
(-5.26)
Household supplies
-0.019*
Public transport
(-8.17)
Household services
-0.042*
Overseas travel
(-9.13)
Fruits & vegetables
-0.038*
Private transport
(-13.92)
Meat
-0.022*
Tobacco
(-7.27)
Poultry
-0.010*
Alcohol
(-11.08)
Fish
-0.005*
Medical
(-6.24)
Toiletries & cosmetics
Farm products, fats & -0.030*
oils
(-11.30)
Cereals & cereal
-0.039*
Personal goods
products
(-15.96)
Sweets & other
-0.059*
Leisure & recreation
foods
(-12.91)
Eating out
-0.036*
Health services
(-8.46)
Men’s clothing
-0.009*
Personal services
(-3.36)
With respect to total expenditure
1.589* (24.94)
Own housing

Notes:

-0.002
(-0.44)
0.001
(0.42)
-0.011*
(-2.62)
-0.002
(-1.34)
-0.001
(-0.64)
0.000
(0.40)
0.000
(-0.03)
-0.007*
(-3.81)
0.009
(0.58)
-0.083*
(-5.76)
-0.021*
(-8.49)
-0.030*
(-8.10)
-0.010*
(-9.49)
-0.012*
(-5.18)
-0.014*
(-4.61)
-0.009#
(-1.72)
-0.033*
(-8.99)
-0.010*
(-6.25)

* and # indicate that the coefficient is significantly different from 0 at
the 5% and 10% level respectively.
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Table 7: Elasticities of Demand for Own Housing in
New Zealand at Share Values in 2004
Asymptotic t-ratios within parentheses

With respect to price of:
-0.048
Women’s clothing
(-0.96)
Rental housing
-0.465*
Children’s clothing
(-3.36)
Fuel & power
-0.028*
Other clothing
(-4.77)
Home appliances & -0.020*
Clothing supplies, services
utensils
(-4.47)
Furniture
& -0.012*
Men’s footwear
furnishings
(-4.12)
Floor coverings
0.000
Women’s footwear
(-0.27)
Household textiles
-0.004*
Children’s footwear
(-3.59)
Household supplies
-0.011*
Public transport
(-4.21)
Household services
-0.023*
Overseas travel
(-4.33)
Fruits & vegetables
-0.021*
Private transport
(-4.63)
Meat
-0.012*
Tobacco
(-4.07)
Poultry
-0.005*
Alcohol
(-4.49)
Fish
-0.003*
Medical
(-3.86)
Farm products, fats
-0.017*
Toiletries & cosmetics
& oils
(-4.51)
Cereals &
-0.021*
Personal goods
cereal products
(-4.70)
Sweets &
-0.032*
Leisure & recreation
other foods
(-4.59)
Eating out
-0.020*
Health services
(-4.25)
Men’s clothing
-0.005*
Personal services
(-2.78)
With respect to total expenditure
0.877* (4.82)
Own housing

Notes:

-0.001
(-0.44)
0.000
(0.41)
-0.006*
(-2.31)
-0.001
(-1.29)
0.000
(-0.64)
0.000
(0.40)
0.000
(-0.03)
-0.004*
(-3.01)
0.005
(0.58)
-0.046*
(-3.74)
-0.012*
(-4.25)
-0.016*
(-4.20)
-0.005*
(-4.36)
-0.007*
(-3.56)
-0.007*
(-3.36)
-0.005
(-1.62)
-0.018*
(-4.31)
-0.005*
(-3.86)

* and # indicate that the coefficient is significantly different from 0 at
the 5% and 10% level respectively.

The estimated expenditure elasticity of owner occupied housing is well
above 1 at the 5% level of significance. Owner occupied housing appears to
be a luxury with an expenditure elasticity of about 1.6, indicating that an
increasing share of extra consumption expenditures is devoted to this type of
housing. With a much smaller expenditure elasticity of around 0.9, rental
housing appears to be a necessity as expected, with demand declining less
than proportionately to total consumption expenditures.
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The own price elasticity estimates indicate that demands for both types of
housing are inelastic, rental housing being particularly so. Other things
remaining the same, a 10% increase in rents would lower demand for rental
housing by about 5% only. As a result, the rapid rise in rental prices seen in
recent times would have led to an increase in rental housing expenses as
well as a large loss of consumer surplus. Demand for own housing, on the
other hand, is relatively much more responsive to its price, with a 10%
price-hike reducing demand by about 9%. However, even this elasticity is
on the lower side of 1 at the 5% level of significance. With cross-price
elasticities of about –0.05 and –0.07 respectively, rental and owner-used
housing may also be responsive to a small extent to each other’s prices.
However, the cross effect on demand for rental housing is not significant at
the 5% level, and the two goods are net substitutes as shown by the
significant positive cross-price coefficient (around +0.1) in Table 5.
An increase in a non-housing price can also influence demand for housing
by lowering total real income and/or by influencing the allocation of that
income to the housing group as a whole as this group becomes relatively
cheaper. Most such cross price elasticities are negative and rather small in
magnitude, indicating that demands for housing of either variety are not
influenced much by the prices of other goods and services. To a small
extent, the demand for housing appears to be depressed by an increase in
private transport prices.

5. Summary and Conclusions
New Zealand households appear to view housing and transport (cars) as
luxury goods. The expenditure (or income) elasticities are significantly
greater than one. In the case of housing this only appears to be the case if
potential capital gains are included in housing costs. The expenditure
elasticities for all other major product groupings appear to be less than one,
food and apparel having the lowest expenditure elasticities, as expected.
The trend coefficients estimated in this Rotterdam model also point to
changes in consumer preferences in favour of housing consumption (and
investment) at the expense of all other major groupings. This change is aside
from demand response that the model can attribute to changes in real
income and relative price shifts. Furthermore, housing and transport are the
only two groups where the marginal budget share is greater than the average
share. This indicates that the shares of these products are growing with total
expenditures, other things remaining the same.
There are a number of possible explanations for these time and expenditure
related trends. New Zealand consumers, of all the major ethnic groups, do
appear to place a higher priority on housing than at least some other
populations like the French or Americans. This may be related to a strong
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sense of place. New Zealanders also seem to have a “love affair” with cars
(as reflected by the very large number of makes and models that are
consumed) but the motivation is probably quite different. Nonetheless,
demand for private transport rises strongly with total consumption spending,
having an elasticity well in excess of 1 to this factor.
Furthermore, New Zealand households are getting smaller, as they are in
many countries. This is associated with the breakdown in extended families
and with the number of younger people who are increasingly having smaller
families or living alone. Average household size may continue to decline for
some decades in New Zealand because some of the fastest growing ethnic
groups in society (perhaps including Pacific Peoples) still have a propensity
to live as extended families, but this pattern is likely to slowly change. The
aging population is also likely to cause reductions in household size given
the differential life expectancies of women and men.
The trend in favour of the housing group over time may partly reflect
increases in the demand for apartments by students (and particularly foreign
students in recent years). There was a veritable explosion in tertiary
enrolments from the mid 1980’s and enrolments by foreign students from
the late 1990’s.
A trend in favour of rental housing may have been aided further by a
growing preference for maintaining mobility in an environment of nonpermanent jobs arising from the major economic reforms that began in the
mid 1980’s. Again, the aging population may have also played a part. It has
been hypothesized that changes in means testing people for retirement care
in the mid 1990’s has led to increases in the formation of family trusts.
Whether this has resulted in increases in reported rent payments in the HES
is a moot point.
Around 75 percent of the New Zealand housing stock was built before the
first oil shock in 1973/74. Even allowing for renovations to these older
houses, it is likely that the vast majority of New Zealand homes are not
technically advanced (by standards prevailing in higher income countries) –
particularly in the area of efficient heating etc. Given the strong response of
demand for housing services to income, we can expect increasing demand
for house modifications or replacement as consumer incomes increase.
It is also clear that shocks to housing demand can initiate house price
bubbles. With a high expenditure elasticity of demand and generally tax free
capital gains on housing, a rise in immigration that will be associated with a
shift in housing demand – owing to the capital gains motive, injection of
new spending power etc – can induce a significant short term burst in
housing activity.
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The price response characteristics of owner occupied and rental housing are
also, not surprisingly, somewhat different. The demand for both housing
types are price inelastic but the demand for rental housing is only half as
elastic as it is for owner occupied housing (-0.5 compared to -0.9,
approximately). The two types of housing are net substitutes as reflected by
a cross price substitution coefficient of around 0.1.
The model does not identify strong substitution or complementary effects
between the two types of housing demand and the other goods at a
disaggregated level. There is a hint that overseas travel may be a substitute
for both rental and owner occupied housing but the parameter is not
significant even at the 10 percent level.
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