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Abstract

In the past decades, when S3o Paulo became the national manufacturing centre, it has experi-
enced great population growth. Since then, many housing problems have emerged. In addition,
the difficulties that inner cities face in attracting jobs and maintaining economic activities are par-
ticularly challenging. Indeed, even if many cities have successfully regenerated their central areas,
the so-called inner city problem is still very much alive in the case of Sao Paulo. As a result
although the city centre has abundant urban infrastructure it still has plenty of vacant spaces,
including residential buildings. One could say that Sdo Paulo’s city centre is characterised by a
large number of empty spaces in an area that is simultaneously crowded with buildings and urban
facilities. This paper intends to contribute to the empirical analysis of the determinants of vacancy
rates, with a particular focus on historical city centres, using Sio Paulo Metropolitan Area as our
case study. Our empirical analysis relies on district-level data for the years 2000 and 2010, and
combines standard spatial econometric methods with hedonic modelling. Our results suggest that
there are three main groups of determinants: individual buildings characteristics, mobility of
households and neighbourhood quality. We find evidence that the historic central city is a distinc-
tive submarket, needing special urban policies. Its determinants work differently when compared
with the housing markets of other areas across the city.
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dynamics is not a simple task. The difficul-
ties that inner cities face in attracting jobs
and maintaining economic activities (see
Begg et al., 1986, for an early discussion of
British cases) are particularly challenging.
Indeed, even if many cities have successfully
regenerated their central areas, the so-called
inner city problem is still very much alive in
Sao Paulo. As a result although the city cen-
tre has abundant urban infrastructure it still
has plenty of vacant spaces, including resi-
dential buildings. One could say that Sao
Paulo’s city centre is characterised by a large
number of empty spaces in an area that is
simultaneously crowded with buildings and
urban facilities.

The structure of cities has been studied by
urban economists ever since von Thiinen’s
land use theory was adapted to urban con-
texts by Alonso (1964) and then by Muth
(1969) and Mills (1972) in the so-called
Alonso-Muth-Mills model (AMM).

Research on property and housing mar-
kets has followed a related but different
approach. On the one hand, housing markets
have been modelled with emphasis on the
specific features of properties such as dur-
ability, heterogeneity and construction costs.
On the other hand, research on real estate
finance has been developing and applying a
variety of valuation methods, focusing on
supply and demand adjustment mechanisms
and considering properties as assets.

We argue that there is a case for integrat-
ing the above-mentioned research fields
because they analyse issues embedded in
urban areas, where the spatial features of
markets represent a unifying theme.
Furthermore, we believe that the analysis of
vacancy rate determinants is a suitable sub-
ject for such integration.

Among the early studies that incorpo-
rated vacancy rates into housing market
models, Blanck and Winnick (1953) and
Rosen and Smith (1983) propose the

existence of a causal relationship between
the deviation of vacancies from their alleged
natural level and price movements. The nat-
ural vacancy rate is that at which prices tend
to remain stable.

Inspired by the recent literature focused
on searching and matching processes in
labour markets, Gabriel and Nothaft (2001)
split vacancy rates into two components:
duration and incidence. A more heteroge-
neous stock leads to units being vacant for
longer periods of time because the search
process takes longer as buyers need to see
more units before finding what they are
looking for. Demographic features explain
higher incidences of vacancy for specific
markets. For instance, the increase in
demand caused by new household formation
can be met by formerly vacant units.
Likewise, if households are more mobile and
move more frequently, then more units
become vacant during each period.

The validity of this price adjustment
mechanism is questioned by Wheaton
and Torto (1994), who argue that there
should be a contemporaneous relationship
between vacancy and rents. In their model,
price movements depend on an equilibrium
rent, which in turn depends on the net flow
of consumers and past vacancy rates.
Englund et al. (2008), building on the mod-
els of Hendershott et al. (1999, 2002), pro-
pose property models that incorporate
demand for space factors on top of the
usual deviations from natural vacancy rates
and equilibrium rents. These factors are
primarily justified by moving costs and
long contract tenure. It is also worth noting
that zero vacancy does not necessarily rep-
resent the optimal situation, as the housing
search process takes time and consumers
need a range of vacant units from which to
choose. Nonetheless, an excess of supply is
a waste of a scarce resource (Wheaton,
1990).
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This stream of work also adds a focus on
differences across segmented markets within
a city, specifically the market of the histori-
cal city centre (Goodman and Thibodeau,
1998). In fact, the core idea underlining the
AMM model is how different locations
across segmented markets are valued. In
contrast, the real estate finance literature on
vacancy does not focus on the role of these
intra-urban variations in vacancy drivers.

Sao Paulo has a general spatial pattern of
residential vacancy, with high vacancies in
central areas and low vacancies in the sub-
urbs. Moreover, there is an unequal spatial
distribution of transport infrastructure and
urban facilities (such as parks, museums and
other amenities), which are disproportio-
nately concentrated in the centre and rela-
tively scarce in other areas of the city.
Combined, these features indicate that
higher vacancy rates in the city centre seem
to represent a misallocation of residential
space that is well served by urban amenities.

The ‘housing deficit’ in S2o Paulo’s urban
area amounted to 694,042 units' in 2010,
whereas there were 476,112 vacant residen-
tial units in total (IBGE 2010 Census). This
significant housing deficit indicates the need
to seek alternatives in the provision of good
quality housing and, clearly, the reduction
of residential vacancy rates in the city centre
might be an option. Nonetheless, to assess
whether this is a sensible approach it is
important that vacancy levels are monitored
and their underlying drivers understood.
This paper intends to contribute to the
empirical analysis of the determinants of
vacancy rates, with a particular focus on his-
torical city centres, using the Sao Paulo
Metropolitan Area (SPMA) as our case
study. Our empirical analysis relies on
district-level data for the years 2000 and
2010, and combines standard spatial econo-
metric methods with hedonic modelling.

Housing in city centres and the
case of Sao Paulo

Central neighbourhoods share some special
attributes, such as proximity to jobs, avail-
ability of public transportation infrastruc-
ture and easy access to historical sites. These
features support our view that such neigh-
bourhoods might represent distinctive sub-
markets within a larger urban area. This
section briefly reviews the attributes of his-
toric city centres from a housing economics
perspective.

Urban dynamics may lead to the dete-
rioration of housing stock in older central
areas, which become economically obsolete
and do not provide incentives for invest-
ment. This fact alone would lead to occupa-
tion by lower income residents. Rosenthal
(2008) highlights this process in the USA,
showing that there are cycles of housing ages
and income levels in neighbourhoods. In
contrast, Glaeser et al. (2008) provide evi-
dence that accessibility is more important
than housing quality in household locational
decisions. It is also worth noting that
Brueckner and Rosenthal (2009) find that
when we control for quality (age), richer
households outbid poorer ones in central
locations.

There is also evidence that the renewal of
historical central neighbourhoods may sig-
nificantly affect property valuation. For
instance, Brueckner et al. (1999) note the
role of amenities in explaining the persis-
tence of rich historical city centres (Paris
being a remarkable example). They also con-
sider the existence of endogenous amenities
created by the presence of high-income resi-
dents, such as good restaurants, shops and
theatres. Finally, they also mention natural
factors, such as the presence of rivers or
proximity to the coast and historical ame-
nities, such as monuments, buildings and
parks.
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We also note that in the case of derelict
historical city centres mainly occupied by
poor residents, there is a rationale for land-
owners to wait for higher prices rather than
selling or renting their properties. As sug-
gested by Brueckner and Rosenthal (2009),
spontaneous gentrification may occur or
governments may decide to invest in the
renewal of historical sites. In any case, while
owners wait for property values to rise in
the future, vacancy rates are expected to be
higher than they would be otherwise.

The literature reviewed above helps us to
understand the economic development of
Sao Paulo’s city centre and the nature of its
housing issues. Over the course of centuries,
Sao Paulo became a polycentric area, and
the city’s original centre lost a great deal of
its business relevance. During this process,
the city centre was unable to avoid the devel-
opment of a series of urban problems; it
became relatively less attractive to residents,
resulting in above average vacancy rates.

The issue of higher residential vacancies
in the city centre has been relevant in the
case of Sao Paulo for quite some time. In
fact, since 1997, social movements have been
promoting squatting in empty central build-
ings, aiming to convince the government to
use these vacant properties as social housing.

The municipality launched a first attempt
to renew the historic centre in 1997, changing
the urban regulation for the area. In addition,
the 2002 master plan created legal mechan-
isms that aimed to foster social housing in the
city centre. Moreover, in accordance with the
Statute of the City (2001) — a then newly
established federal law — and its principle of
social functions for private properties, the
same master plan also included instruments to
reduce vacancies, but these have yet to be
implemented. Another potential source for
the expected urban renewal was an investment
programme funded by the Inter-American
Development Bank, which deployed some
US$100 million from 2003 to 2012.>

To increase the employment pool of the
city centre, during the 2000s the municipal
and state public administrations occupied
some of the city’s empty office buildings.
The municipality also provided some social
housing through retrofitting and restoration
of empty buildings.® Altogether, the
announced plans and initiatives created
incentives for owners of vacant properties to
wait for the eventual urban renewal, which
reduced attempts to rent or sell properties in
the early 2000s (Bonfim, 2004). In addition,
owing to the lack of demand, the cost of
keeping a building empty was lower than the
cost of restoring and selling or demolishing
and re-building.

The outlook nonetheless changed sub-
stantially during the subsequent period.
Owing to substantial growth in per capita
income, combined with institutional changes
that reduced legal uncertainty in producing
and financing housing, real estate markets in
Brazil experienced unprecedented develop-
ment and this extended to housing markets
in Sdo Paulo’s city centre.

To give an idea of the scale of the housing
market boom, the median price of new resi-
dential units in Sdo Paulo rose 184% from
2000 to 2010, some 94% higher than the
cumulative inflation during that decade.* At
the same time, the total number of vacant
units decreased from 674,847 in 2000 to
476,112 in 2010. Because the total number
of households increased by 22% during the
decade while the population grew 10%, we
can infer that there was a pent-up demand
for new homes.

In the historic city centre, the decrease in
vacant units was larger: from 38,604 in 2000
to 21,964 in 2010, a 43% decrease.
Accordingly, the increase in the price of new
units was higher, 342%, mainly because of
price increases in the last year, 2010. The
overall results of the dramatic recent devel-
opments in real estate markets were incap-
able of considerably changing the unequal

Downloaded from usj.sagepub.com at CORNELL UNIV on September 22, 2016


http://usj.sagepub.com/

Nadalin and Igliori

—— Main roads
0-1,565
1,566 - 3366

mm 3,367 -6
6,210 -110,633
10,634

Figure |. Average head of household income choropleth map (Brazilian reais, 2010). The original map of
enumeration districts is ‘masked’ by an urbanised area map.

spatial features of Sdo Paulo, which we sum-
marise below.

Starting with the location of income groups,
the choropleth map of 2010 shows the average
income of household heads (Figure 1), includ-
ing a concentration of high values to the
southwest of the historical city centre. It also
provides evidence of other high-income areas
on the city’s outskirts, which correspond to
clusters of gated communities. Otherwise, low-
income families mainly occupy suburbs. We
can also see that the historical city centre is in
an intermediate situation and is not one of the
most valued regions.

The spatial distribution of housing devel-
opments by age is described in Figure 2.
Here we can see that, up to 7 km from the
centre, frequencies increase with distance
and units built from 1985 to 1999 are more
frequent than newer units. In contrast, from
13 km outwards an opposite pattern is
found. Thus, the map indicates that the city
has experienced a clear process of urban
sprawl from 1985 to 2011.

It is worth noting that a large part of the
housing stock in the city centre was built
before 1985. Data on new developments
indicate that from 1985 to 2010, 44,143 new
units were built in the centre. Because the
total number of properties in the region was
around half a million by 2010, the stock has
not been substantially expanded.

Finally, we note that despite its ongoing
regeneration challenges, the city centre does
have an above average transport infrastruc-
ture relative to suburban areas. As shown in
Table 1, the historical city centre has the
lowest ratio of residents with commuting
times longer than 30 minutes or longer than
one hour.

Empirical model of vacancy
determinants

To estimate the determinants of vacancy
rates we follow the hedonic modelling
approach. Hedonic modelling has been

Downloaded from usj.sagepub.com at CORNELL UNIV on September 22, 2016


http://usj.sagepub.com/

6 Urban Studies

Distance to historic city center kernel density

1985-1999 (424,053 units)

TN |-==-- 2000-2009 (411,422 units)
~~~~~~~~~~~~~~~~~ 2010-2011 (138,067 units)

0 10 20 30 40 50 60
distance (km)

kernel = epanechnikov, bandwidth = 0.4215

Figure 2. Kernel density estimation of new housing units’ distance to historic city centre. Grouped by

starting year.

Source: University of Sdo Paulo Centre for metropolitan studies: http://www.fflch.usp.br/centrodametropole/upload/
arquivos/2_Empreendimentos_Residenciais_85_1 |_RMSP_CEM.rar (accessed on 08/10/2013). These data were originally
produced by the real estate consulting firm ‘Embraesp’.

Table I. Population commuting more than 30 and 60 minutes according to rings of distance from the
historical city centre.

Rings from city centre People commuting daily People taking more People taking more
than 30 minutes than 60 minutes

% of total % of ring % of ring

commuters total total
Historical city centre 34,138 0.5% 12,926 38% 2249 7%
Between 1.5 km and 3 km 136,024 2% 59,001 43% 14,623  11%
Between 3 km and 9 km 771,413 1% 411,597 53% 123,823  16%
Between 9 km and 15 km 1,695,904 25% 1,060,822 63% 424,605 25%
Between 15 kmand 21 km 1,854,800 27% 1,234,728  67% 570,776  31%
Between 21 kmand 33 km 1,674,594 24% 1,157,592 69% 630,591  38%
More than 33 km 711,108 10% 402,846 57% 197,847  28%
Total 6,877,980  100% 4339513  63% 1,964,515  29%

Source: 2010 IBGE Census sample.

widely used in real estate empirical appli- how we apply it to the determinants of
cations. In this section we briefly describe vacancy rates, highlighting its potential
hedonic price modelling and present limitations.
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As properties are normally fixed in space,
their physical characteristics and location
attributes are inseparable. There is a large
number of possible combinations of charac-
teristics, which makes comparison between
two properties difficult. However, housing
markets make consumers’ preferences expli-
cit and rank properties through their prices.
Rosen (1974) describes the housing market
as a hedonic market. Hedonic regression
links the price of a property to its attributes.
The estimated coefficients of these attributes
are their hedonic prices.

Studies by Rosen and Smith (1983) and
Gabriel and Nothaft (2001) use the varia-
tions in vacancy rates and prices across cities
and time to estimate a natural vacancy rate
for each city, or the rate at which prices do
not change. In this paper we adopt a differ-
ent approach: we do not estimate the natural
vacancy rate. We focus on explaining the
vacancy distribution within the SPMA. Our
methodology is similar to hedonic model-
ling; we try to explain vacancy variations
using differences in housing and neighbour-
hood features within a city.

Hedonic modelling is valid because our
regression is implicitly a hedonic price equa-
tion. However, our unit of analysis is not the
house, it is the group of houses in a district.
Hence, the estimated equation is similar to
an average hedonic price equation. We then
use vacancy rates as a substitute for prices
(as the dependent variable). Vacancy rates
are not an element of traditional hedonic
modelling, perhaps because they can only be
a feature of a group of properties and never
an attribute of a unit of housing.

According to Wheaton and Torto (1994),
there is a simultaneous relationship between
vacancies and prices. Time on the market
depends upon the number of vacant units
and the number of consumers interested in
them, which in turn depends on consumers’
preferences and mobility. One important

feature of the housing market is the flow of
consumers entering and exiting the market.
To control for this, they create a variable
called absorption (the net flow of consu-
mers). They propose the following model of
price/rent adjustment:

R* =170 + TlAt—l + 72Vt—l

1
R —Ri1 = M[R* - Rtfl] ( )

where w is the speed at which rents adjust
until they reach the equilibrium level R*. R,
and R,_; are the rent levels at time t and t-1,
A,y is absorption and ¥V, ; vacancy. The
first equation explains the equilibrium rent,
which depends on the conditions of demand
and vacancies. The second equation deter-
mines that the change in rents depends on
deviations from the equilibrium rent level. If
one equation is substituted for the other, the
contemporary relationship between vacancy
and rents becomes:

Vi1 = (Rt - Rt_l)/MTz
+ Rt71/7'2 - TlAt71/7'2 - 70/7_2

In this paper we choose the potential vacancy
determinants to be tested empirically, follow-
ing the Wheaton and Torto model. Among
them are price factors, such as building char-
acteristics, accessibility and the quality of the
neighbourhood amenities; the determinants
of supply adjusting speed; the determinants
of new residents’ entrance; and the determi-
nants of family mobility.

The assumption of a segmented market is
tested for the historical city centre submar-
ket, where we test whether the parameters
are significantly different when compared
with other areas of the city. The equilibrium
price for the historic city centre could be dif-
ferent from the rest of the city, and follow-
ing Wheaton and Torto (1994), the effect of
vacancies on equilibrium prices could also
be different in the city centre.

(2)
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With that in mind, we make use of the
panel structure of the data, including dummy
variables for observations belonging to the
centre as well as their interaction with the
explanatory variables.

We also adopt spatial econometric meth-
ods because of potential spatial dependence
and spatial externalitics. One of the major
issues in the estimation of hedonic housing
models concerns unobservable variables of
location amenities, which may or may not
support the choice of the spatial structure.

In our cross-section regressions, we use a
spatial method of moments (general spatial
two stage least squares) estimator proposed
by Kelejian and Prucha (2010). The model
assumes that dependent variable Y is corre-
lated to its neighbours through A, the corre-
lation coefficient between Y(rnX 1) and
W(nXn). Y(nX1), and the disturbances u
are correlated to neighbours through p. The
spatial weights matrix is defined by ‘queen’
contiguity of order one, and the model struc-
ture includes spatial lags as follows:

y=AWy+XB +u
u=phWu+e (3)
£~N(0, 021)

For the panel estimation, we extend the
model to a random effects panel, without the
spatial lag of the dependent variable, follow-
ing Kapoor et al. (2007). The observations
for the years 2000 and 2010 are stacked, and
it is assumed that the disturbances u are the
sum of the spatial auto-correlation effect, a
time-invariant effect, u; y, and an effect that
varies in both the cross-sectional units and
time periods, v;, y, with N observations in
each time period. In equation form, it is as
follows:

Wy = pWuyn + &y N

4)

&N = My T Vi N

Its variance-covariance matrix has two com-
ponents, o for the spatial auto-correlation
effect and o3 for the time-invariant effect.

Data and spatial patterns
Data

We use the Brazilian Population Census as
our main source of information. Our unit of
analysis is the district, a submunicipality
area with an average of 200 housing units.
We used a district panel for the years 2000
and 2010, totalling 21,594 observations.

The Census includes all households and
therefore produces information about
vacant units. The vacancy rate is the propor-
tion of vacant dwellings among all residen-
tial units of a given stock. There is no
distinction between units that are offered on
the market and those that are not. We note
that the features of the districts’ housing
stock are based on the occupied housing
units only, where residents were available to
the census interviewers.

Nevertheless, completely vacant buildings
are not frequent in our sample, and the occu-
pied apartment units provide information
with respect to the features of vacant units in
our database. In 2010, half of the districts
had no apartments, and the vacancy rate of
these was 5.81%, while districts with apart-
ments had a vacancy rate of 8.38%.

It is important to note that a dedicated
survey was conducted in specific areas of the
historic centre — the two most central and
older districts — to map the totally empty
buildings in the area. Of the 158 closed
buildings identified, only 25 had residential
functions.” However, the vacancy rate for
that area, according to the Census data, is
one of the highest in the city, 11.7% in 2010,
indicating that vacant housing units are
spread out among partially occupied
buildings.
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Many of the explanatory variables are
proportions: the proportion of dwellings
presenting a specific feature with respect to
the total number of dwellings in the spatial
unit, or the proportion of families with a cer-
tain feature with respect to the total number
of families. Two features are measured in
terms of inequality: the head of household’s
income and the number of bathrooms.
These allow us to capture the heterogeneity
of residents and the heterogeneity of housing
quality.

Micro data were not available at the dis-
trict level, so these inequality indexes were
calculated from grouped data for income
ranges and grouped data for total number-
of-bathrooms ranges. We assume that
inequality of income within each range is
zero. Thus, we observe the lower bound of
the true Gini index. If the ranges are too
wide, Gini will be underestimated. We use
this lower Gini-bound formal definition from
Kakwani (1980) for income distribution:

T+1
Gini lower bound = 1 —th(CIt +q+1) (5

t=1

where T+ 1 is the income class, f; is the
relative frequency of the tth income class
and ¢, is the cumulative proportion of
income received by the households in each
income class. It is derived from a geometric
approach that assumes that the true Lorenz
curve is the connection of the interval limit
values. Similar to the original Gini coeffi-
cient, this measure assumes values between 0
and 1, with higher levels indicating more
inequality.

Spatial patterns

It is crucial to identify the specific features of
a spatial subset of the data, the city centre.
Moreover, understanding the specific pattern
of high vacancies in the city centre is one of
our key motivations. We thus engage with

exploratory spatial data analysis (ESDA) to
check for the existence of such a pattern.

Starting with tests of spatial auto-correla-
tion, for the vacancy rate the global Moran’s
I test statistic is 0.3 for the year 2010 and 0.2
for the year 2000, both significant at a 1%
level, using a ‘queen’ first order contiguity
weights matrix. This spatial dependence falls
considerably in higher orders of neighbours,
reaching, for example, 0.16 in the fourth
order for 2010. Considering that spill over
effects due to quality of housing do not go
too far, it is seems reasonable to use the first
order of neighbours.

The spatial pattern of high vacancies in
the city centre is verified in Figure 3(a), a
local Moran’s I map of the year 2000. There
is a concentration of high-high clusters in
the historic city centre, and scattered low
value clusters in the suburbs.

As shown in Figure 3(b), for the year
2010, vacancies are high in a central region
that goes far beyond the historic city centre.
This concentration of high-high clusters is
surrounded by low-low clusters. Although
the spatial patterns in both years have chan-
ged, both of them indicate high vacancies in
more central locations.

The larger high vacancies cluster of
2010 aggregates different neighbourhoods.
However, there is a difference in the beha-
viour of the centre. The vacancy rate fell for
more than 75% of the spatial units. On aver-
age, this rate fell 4.3% more in the city centre.
The difference in the vacancy rate between
the centre and the rest of the region fell from
7.3% in 2000 to 3% in 2010. Together with
the clearer pattern of 2000, this is why we
analyse the city centre separately from the rest
of the 2010 high vacancies clusters.

Estimation results

Equation (3) was estimated separately for
the historic city centre and the rest of the
SPMA in the years 2000 and 2010.° Next,

Downloaded from usj.sagepub.com at CORNELL UNIV on September 22, 2016


http://usj.sagepub.com/

Urban Studies

e e
P
v }‘&%
- . s
Ee o
s _Jv\}'zfn &
i o
B,
- i
2 T o
.
K
. &y
3
Legend c

[ Historic city center «*
urbanized area
High High Clusters
Low Low Clusters

-

w ¢ Tat

“Legend , ¥
[ Historic city center ¢*
urbanized area
High High clusters
Low Low Clusters

Figure 3. Local Moran’s I map of vacancy rate clusters (a) 2000, and (b) 2010. The original map of

enumeration districts’ ‘clusters’ of high and low values is ‘masked’ by an urbanised area map.

we tested different coefficients and intercepts  inclusion of interaction terms between the
for the centre, estimating the spatial panel variables and the dummy variable indicating
regression.’ This was performed through the the centre. Equation (6) shows this inclusion:
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Yun =AWy, v T XunB + Dy nXir, vy + ti,n
Dit,N = lT ® icenter

(6)

where icener 1S @ vector of size N, indicating
whether the district belongs to the city cen-
tre. Table 2 presents the results. The first and
second columns correspond to the panel data
estimation results. The second column pre-
sents the impact of determinants of vacancy
in the city centre. It shows the sum of the
estimated B and y parameters, with the level
of significance from the y parameters. The
rest of the columns refer to the cross-section
estimation results.

We can group the vacancy determinants
into three groups: building characteristics,
mobility of households and neighbourhood
quality. Starting with building characteris-
tics, the average number of bathrooms and
the proportion of units with more than three
bathrooms explicitly measure the quality of
housing. The results suggest that a higher
average number of bathrooms implies higher
vacancy. However, when other factors are
held constant, higher quality units are cho-
sen first. Then, in neighbourhoods with units
with more bathrooms, fewer vacancies are
expected. Hence we suspect that some
mechanisms of adjustment towards the equi-
librium are failing. Still, the proportion of
units with more than three bathrooms is
decreasing vacancy, working in the expected
direction.

Moreover, the proportion of apartments
in the stock has a positive impact on the
vacancy rate. Apartment buildings are more
difficult to rebuild than houses. They also
rarely change their function. Therefore, their
supply is more inelastic to changes in
demand. The slower the adjustment of sup-
ply, the higher the vacancy rate.

However, variables measuring the mobi-
lity of residents directly affect the natural
vacancy rate when the market is at equili-
brium prices. For instance, a rented unit is

likely to be vacant more frequently because
it normally changes occupancy more fre-
quently than an owned unit. The expected
positive signal of the rented variable is con-
firmed by our regression.

In regard to neighbourhood quality, good
quality neighbourhoods should have fewer
vacancies, keeping the other attributes con-
stant. Our results show that average income,
density and distance to the city centre are
significant determinants of vacancy con-
nected to neighbourhood attributes.

Distance to the centre is confirmed as a
negative factor. Indeed, it has been described
previously as a negative attribute in the case
of Sdo Paulo. Moreover, in theory, higher
average income is an appreciated neighbour-
hood amenity. However, the results show
that average income does not contribute to
decrease vacancy levels. We would argue
that this result is consistent with that regard-
ing the average number of bathrooms, which
suggests higher friction in price adjustments
in neighbourhoods with wealthier residents.

Population density is also a district fea-
ture. It seems to generate positive external-
ities, which might cause the neighbourhood
to be more appealing. Additionally, greater
densities make the matching process easier,
lowering natural vacancy levels. Then, a
positive determinant is expected, but in Sdo
Paulo we found a negative one.

Finally, we consider two determinants
also influencing this matching process. The
Gini coefficient of the number of bathrooms
is a proxy for the heterogeneity of stock
quality and the Gini of the head of house-
hold’s income is a proxy for demand hetero-
geneity. The more heterogeneity there is, the
more difficult the matching process is. More
time spent in the searching process leads to
higher vacancy rates. These two variables
corroborate this theory because the signs of
their estimated impacts are positive.

In summary, most of variables have the
expected impact on vacancy rates. However,
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there are some unexpected results, such as
the negative effect of housing quality and
income level on vacancies. These results sug-
gest that adjustment frictions and the conse-
quent mismatch between demand and supply
play an important role in the market.

Determinants for the historic city centre

Testing whether vacancy determinants are
different for the historic city centre is a key
goal of this paper. The second column of
Table 2 depicts the results of the panel data
estimation. It shows that the historic city
centre is a separate submarket.

The intercept is different, indicating a
higher level of vacancy in the centre. The
impact of the proportion of apartments on
vacancy is negative in the city centre, while
in the whole urban area it is positive. The
natural increase of inelasticity of supply in
apartments is compensated by another
effect, probably of better valuation com-
pared with houses because multistorey build-
ings are younger structures. The average
income indicates that higher income areas
inside the centre have lower vacancies. This
determinant of vacancy has the opposite sign
than that of the whole of Sdo Paulo. The
impact of the distance to the city centre sug-
gests that areas closer to the border of the
centre have lower vacancies. Conversely,
areas closer to the periphery of the city have
more vacancies. In fact, areas closer to the
centre’s border concentrate fewer derelict
buildings, whereas the periphery of the city
is mainly poor. In addition, towards its
southwest border, the centre has well valued
areas as its neighbours. Compared with the
whole city, the Gini coefficients of income
and the number of bathrooms have a nega-
tive impact on vacancy. In the centre, hetero-
geneity is not slowing the matching process.
The demand may also be more heteroge-
neous in this area, and the more heteroge-
neous stock implies lower vacancy.

Additionally, the cross-section estimation
that only included city centre districts also
suggests that the centre is a separate submar-
ket. For instance, compared with the esti-
mated coefficients of the rest of the SPMA
cross section regressions, the distance to the
centre for the year 2010 coefficient shows a
different sign.

Concluding remarks

In this paper, we empirically investigate the
determinants of residential vacancy rates in
the SPMA, with a particular interest in Sdo
Paulo’s city centre. Combining hedonic
modelling with spatial econometrics, we find
evidence of three main groups of determi-
nants: individual building characteristics,
mobility of households and neighbourhood
quality. These findings are in line with the
previous literature on vacancy rates and
urban economics.

The empirical vacancy determinants indi-
cate ways in which policy makers could
interfere to change market conditions and
improve the provision of good quality hous-
ing. In general, one might think of policies
that aim to reduce the natural vacancy rate
or, alternatively, measures with the objective
of correcting upward deviations from the
natural vacancy level. For instance, the
enforcement of laws that punish owners for
keeping units vacant can influence and expe-
dite the price adjustment process.

We find evidence that the historic central
city is a distinctive submarket and its deter-
minants work differently when compared
with the housing markets of other areas
across the SPMA.

We believe our results indicate that the
methodology adopted in this paper is pro-
mising and has the potential to be applied to
other metropolitan areas that need to pro-
vide housing and have excess vacancies with
good urban amenities in the city centre. In

Downloaded from usj.sagepub.com at CORNELL UNIV on September 22, 2016


http://usj.sagepub.com/

Nadalin and Igliori

15

Brazil, this is the situation of Fortaleza and
Recife.

Nonetheless, we also acknowledge that
this study is subject to potential limitations
because of the lack of important controls
such as housing age, price and rent levels
and dynamics. We also see room for
improvement in the theory underpinning the
empirical analysis. Here we would welcome
models that could point to observable vari-
ables with the potential of capturing devia-
tions from equilibrium prices/rents and,
particularly,  deviations from natural
vacancy rates.
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This research was funded by a Brazilian National

Council for Research, CNPQ, doctorate
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Notes

1. IPEA (2013). This measure computes the
number of units necessary to replace the cur-
rent stock (because of poor maintenance or
old age) and the number of units that have to
be built to accommodate the population liv-
ing in precarious conditions.

2. Inter-American Development Bank progress
monitoring report on the project: ‘Downtown
Sdo Paulo Rehabilitation ProCentro’ avail-
able at: http://www.iadb.org/en/projects/proj
ect-description-title,1303.html?id = br0391.

3. Lincoln Institute research report ‘Opportunities
and Limits for the Production of Social
Housing in Downtown Sdo Paulo’ available
at:  http://www.usp.br/fau/depprojeto/labhab/
biblioteca/textos/silva_oportlimites_prodhabsocial.
pdf (accessed 03 October 2015).

4. University of Sdo Paulo Center for
Metropolitan Studies. Available at: http://
www.fflch.usp.br/centrodametropole/upload/
arquivos/2_Empreendimentos_Residenciais_85
11_RMSP_CEM.rar (accessed 08 October
2013). These data were originally produced
by the real estate consulting firm ‘Embraesp’.

5. Lincoln Institute research report ‘Property
Tax Regime and Vacant Properties in

Downtown Sdo Paulo, Brazil’ available at:
http://www.usp.br/fau/depprojeto/labhab/bib
lioteca/textos/silva_tributos_vazios_centrosp.
pdf (accessed 03 October 2015).

6. The cross-section regressions estimation was
made in R using the ‘gtslshet’ function in the
‘sphet’ package.

7. For the panel regression, the ‘spgm’ function
in the ‘splm’ package was used.
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