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Preface
Dear readers and delegates at ERES 2013,
it is a pleasure for us to present you with this Book of Proceedings, consisting of selected scientific
contributions accepted for publication at the 20th ERES conference.
There has been a long discussion in the past concerning the issue of peer rewiewing entries at the
Annual ERES conference. This is indeed a challenging issue and a full coverage of all sessions
may not be feasible in the near future, as it would for example demand for extensive reviewing
resources.
For this reason the idea to identify three full paper tracks at ERES 2013 (Corporate Real Estate Housing Markets & Economics - Real Estate Finance & Investment) was developed, where peer
reviewing would be offered. The additional stage depended, however, heavily on the appointment
of track chairs, taking care of the full paper review. I would like to thank our track chairs for
their insightful and timely contributions:
Rianne Appel-Meulenbroek
Track: Corporate Real Estate Management
Martin Hoesli
Track: Finance & Investment
Paloma Taltavull de La Paz
Track: Housing Markets & Economics
It has to be noted that the track chairs were supported by reviewers for their specific track (see
page III).
31 submissions were received, 17 accepted after peer review and finally 12 published. The latter
decrease can be attributed to the intention to publish an accepted paper in a journal, whereas the
corresponding policies display restrictions towards the submission of already published materials.
Thanks also go to Paul Hechinger for the assistance with the typesetting and to Gunther Maier
for maintaining the submission-interface. We would also like to express our gratitude to the
sponsors for their generous contributions.

Bob Martens, FRICS
Conference Chair
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How can one tell when the
housing market is out of
equilibrium?
1

Robert J. Hill

Department of Economics, University of Graz, Graz, Austria
Abstract
Purpose - One way of detecting departures from equilibrium is by comparing house prices and rents.
Here I assess the viability of this approach.
Design/methodology - Error-correction models (ECMs) based on price and rent indexes can be used
to forecast movements in house prices. The short-term forecasting ability of ECMs is limited though
due to the long persistence of departures from equilibrium. ECMs also suffer from the limitation that
they do not tell us whether the price-rent ratio is above or below its equilibrium level at any given
point in time. To answer this question it is necessary to make cross-section comparisons of prices, rents
and user cost (i.e., the cost incurred by owning a house).
Findings - A meaningful cross-section comparison requires that prices and rents are quality adjusted.
This may require the use of hedonic methods. The equilibrium price-rent ratio (which is derived from
the user cost) is difficult to compute since it depends on the expected capital gain. Also, both the actual
and equilibrium price-rent ratios differ depending on which segment of the housing market is
considered.
Originality/value - The housing market, which is prone to booms and busts, can very significantly
affect the rest of the economy. Hence it is important that central banks and governments can detect
when the housing market is out of equilibrium. I show here how difficult it is to detect such departures.
Keywords Housing market, Booms and busts, Price-rent ratio, Error-correction model, User cost,
Quality mismatches, Hedonic price index, Expected capital gain

1.

Introduction

The housing market seems to be prone to booms and busts. For example, Ireland,
Spain, the UK and the US all experienced booms over the 10 year period prior to 2007,
which then turned to busts. In Ireland prices rose by a factor of four, before then
halving again between 2007 and 2012 (according to the Economist’s interactive guide
to the world's housing market).
The boom-bust cycle of the housing market (and other asset markets) can be
attributed to the important role played by expected capital gains in determining the
expected rate of return. When calculating the expected capital gain, participants tend
to focus on past performance as a measure of expected future performance. This
tendency to extrapolate price trends naturally leads to overshooting (i.e., prices rise
too much in a boom). When the sentiment shifts and participants start expecting price
declines, the market again overshoots (i.e., prices fall too much in a bust). Three
special features of the housing market make it particularly prone to booms and busts.
First, it is hard to determine the fundamental value of houses, since each house is
different, both in terms of its physical characteristics (such as land area and number of
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bedrooms) and its location. When it is hard to measure fundamental value, market
participants are more likely to focus on extrapolating price trends. Second, supply of
housing is fixed in the short run. Hence any changes in demand can translate into
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large price movements, which then build their own momentum as market participants
then start extrapolating the trend. Third, mortgage lending standards become laxer
during a boom since banks have more deposits to invest and are less concerned about
defaults. This process reverses in a bust. To the extent that home buyers feel credit
constrained (particularly first home buyers), these procyclical fluctuations in lending
standards act to accentuate the boom-bust cycle.
This inherent instability in the housing market has important implications for the
rest of the economy, as has been demonstrated by the recent financial crisis. The
housing market affects the economy in a number of ways. (i) Wealth effects: A change
in house prices changes measured wealth which then affects consumption. Case,
Quigley and Shiller (2005) find that consumption is more sensitive to changes in house
prices than to changes in stock prices. (ii) Income effects: events in the housing market
affect the construction sector, mortgage brokers, building inspectors, appraisers,
mortgage lenders, home appliance firms, and real estate agents. For example, at the
peak of the boom in the US in 2006, new construction of residential structures
accounted for 5.5 percent of GDP (see Case and Quigley 2008). (iii) Banking sector
effects: feedback effects exist between the housing and banking sectors. Booms in the
housing market tend to go hand in hand with an expansion in the banking sector, as
rising house prices stimulate bank mortgage lending which in turn causes higher
house prices. In a bust, this feedback cycle goes into reverse, potentially endangering
the financial system if banks are left holding too many bad loans. (iv) Fiscal effects: a
banking crisis may turn into a government debt crisis if the government is forced to
bail out banks, as happened in Ireland and Spain starting in 2009. Taxes on house
sales are also an important source of revenue during a boom, which then largely
dissipates during the subsequent bust.
Given its importance to the rest of the economy, central banks and governments
may wish to intervene to try and stabilize the housing market. Prior to the current
crisis, the conventional wisdom among central bankers (known as the Greenspan
doctrine), however, was that it is better to focus on cleaning up after an asset bubble
rather than trying to deflate it while it is happening (see Mishkin 2010). Since the
crisis, a new consensus seems to be emerging that booms that are financed by credit
(housing booms are almost inevitably of this type) are potentially extremely dangerous
for the economy. This is because when boom turns to bust, leveraged borrows may
default on their debts. This may then start a domino effect as defaults spread through
the financial system. It is still an open question as to how central banks can best lean
on credit driven booms. Raising interest rates and stricter prudential regulation are
the two main candidates.
Before central banks can consider intervening in the housing market, however, it
is first necessary to know where house prices currently stand relative to their
equilibrium level. My focus here is on considering how one should go about trying to
answer this question.
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2.

The user cost equilibrium condition

One way of detecting departures from equilibrium in the housing market is by
comparing house prices with rents. The equilibrium price-rent ratio can be determined
from the user cost equilibrium condition. The user cost of a house is the present value
of buying it, living in it for one period and then selling it. In equilibrium this should
equal the cost of renting the house for one period. We abstract from transaction costs
(which for housing are high) in this discussion. The per dollar user cost in period t
denoted by ut can be written as follows:
u t = r t+ m t+ d t + w t – g t,

(1)

where rt is the risk-free interest rate, mt is the property tax rate, dt the depreciation
rate for housing, wt the risk premium of owning as opposed to renting (which could be
positive or negative), and gt the expected capital gain. Equation (1) is a simplified
version of a more general user cost formula proposed by Poterba (1984) – see also
Himmelberg et al. (2005). For example, it is assumed in (1) that mortgage interest
payments are not tax deductable. This is true in many countries, a notable exception
being the US. The expected capital gain gt in (1) is probably the most problematic to
compute. I discuss the estimation of gt in section 5.1.
The overall user cost is obtained by multiplying per dollar user cost ut by the cost of
buying a house Pt. In equilibrium,
u tP t = R t,

(2)

where Rt is the cost of renting. If user cost utPt is higher than the rental cost Rt, then
renting is more attractive. Some households therefore should switch from owning to
renting. This will act to reduce Pt and increase Rt, until equilibrium is restored.
Conversely, if user cost utPt is lower than the rental cost Rt, then owner-occupying is
more attractive. Some households switch from renting to owning, thus causing Pt to
rise and Rt to fall until equilibrium is restored.
Rearranging (2), the following expression is obtained:
Pt/Rt = 1/ut.

(3)

Equation (3) states that the equilibrium price-rent ratio is equal to the reciprocal of
the per dollar user cost of owner occupying. For example, suppose each time period is a
year, and the annual risk-free interest rate is 3 percent, the property tax is 1 percent,
the depreciation rate is 2 percent, the risk premium of owner-occupying is 1 percent,
and the expect capital gain is 2 percent. These parameter values yield a per dollar user
cost of 5 percent (i.e., ut= 0.05). Taking the reciprocal yields an equilibrium price-rent
ratio of 20. In other words, the price of a house should be 20 times larger than its
annual rent.
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3.

Cointegration and error correction m odels

How well does the user cost equilibrium condition actually describe reality? Empirical
studies (e.g., Hill and Syed 2013) have shown that departures from equilibrium in any
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given period can be large. The question is whether the equilibrium condition holds in
the long run, and if so how useful is the condition for forecasting future movements in
house prices.
According to the user cost equilibrium condition, departures from equilibrium
should be self correcting. If prices are too high relative to rents, some households
should switch from owner-occupying to renting, thus acting to reduce the price-rent
ratio. This process should continue until the price-rent ratio returns to its equilibrium
level.
Cointegration tests usually do not reject the null hypothesis that lnPt and lnRt are
cointegrated (i.e., lnPt – lnRt is I(0)). When two series are cointegrated, they tend to
rise and fall together, and when the gap between them gets larger there are forces that
act to reduce the size of the gap. This perspective is consistent with the user cost
equilibrium condition in (2) as long as the per dollar user cost ut is mean reverting,
which seems plausible. In cases where the null hypothesis of cointegration is rejected,
this is often interpreted as evidence of a bubble in the housing market. Alternatively,
data problems as discussed in section 4 below could also be responsible for rejections of
the cointegration hypothesis.
Assuming prices and rents are cointegrated, the speed at which prices return to
their equilibrium level can be measured using error-correction models (ECMs). A
simple ECM is the following:
∆lnPt = b0 + b1∆(lnRt – lnut) – b2 (lnPt-1 – lnRt-1+ lnut-1) + εt,

(4)

where Pt and Rt in (4) are real price and rent indexes (i.e., adjusted for inflation). The
ECM assumes that changes in house prices depend on changes in rents and user cost,
as well as the deviation from equilibrium in the previous period. The parameter b2
should be positive. This implies that when Pt>Rt/ut, this pushes ∆lnPt towards being
negative, although this tendency can be outweighed by ∆(lnRt – lnut) > 0. Gallin
(2008), using a slightly more complicated ECM and a slightly different definition of per
dollar user cost ut, finds that the parameter b2 is indeed positive and statistically
significant. He also estimates an equivalent ECM for rents, and finds that the
reversion to equilibrium is driven more by price adjustments than rent adjustments.
Even for prices, the predictive power of ECMs in this context is generally quite weak.
To put it another way, the adjustment back to equilibrium is typically quite slow.
Is there also a link between house prices and income? An important difference in
this case is that there is no simple equivalent of the user cost equilibrium condition to
link house prices to income. An equilibrium condition can be derived by modelling the
demand and supply of housing. A rise in income acts to increase the demand for
housing, which in turn acts to increase the equilibrium house price. Malpezzi (1999)
for example develops a model along these lines, and then estimates an ECM linking
house prices and income. The general conclusion is that prices and income are likewise
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cointegrated, and hence that the price-income ratio can also be used to predict
(weakly) movements in future house prices.

4.

Som e data problems

4.1

Constructing house price and rent indexes

Constructing a house price (or rent) index is potentially problematic since every house
is different both in terms of its physical characteristics and location. These
measurement problems are important since such indexes form the building blocks
used by cointegration tests and ECMs.
Three main types of house price and rent indexes exist in the literature (see Hill
2013). These are median, repeat-sales and hedonic indexes. Median indexes are the
easiest to compute but are unreliable, since the quality of the median sold house may
vary quite a bit from one period to the next. This means that movements of the index
from one period to the next confound changes in price with changes in quality. Repeatsales methods try to control for quality change by focusing only on repeat sales.
Probably the best known repeat-sales index is the Standard and Poor's/Case-Shiller
(SPCS) Home Price Indexes (see Standard and Poor's 2008). Repeat-sales indexes,
however, have three weaknesses. First, the same house at two different points in time
is not necessarily the same. For example, the house may have been renovated between
sales. Second, the repeat-sales approach also throws away all houses that sell only
once in the data set, which is wasteful. Third, throwing away data can cause sample
selection bias which may in turn cause bias in the index. Clapp and Giaccotto (1992)
argue that a repeat-sales sample has a “lemons” bias, since starter homes sell more
frequently as a result of people upgrading as their wealth rises. This lemons bias has
also been documented by amongst others Gatzlaff and Haurin (1997), and Meese and
Wallace (1997). Suppose further that better quality dwellings rise in price on average
at a differing rate than worse quality dwellings. In this case, a repeat-sales index may
be biased. This seems to be the situation observed by Hill, Melser and Syed (2009) in
their data set for Sydney, and by Shimizu, Nishimura and Watanabe (2010) for Tokyo.
A hedonic model regresses the price of a product on a vector of characteristics
(such as land area, number of bedrooms and postcode). The hedonic equation is a
reduced form equation that is determined by the interaction between supply and
demand. The hedonic method can be implemented in different ways. One approach
includes dummy variables for each time period. The house price index is then obtained
directly from the estimated coefficients on these dummy variables. An alternative
approach uses the hedonic model to impute prices for an average house in each period.
A third approach takes all the houses sold say in period t and then uses the hedonic
model to impute prices for them in period t+1. Then it takes all the houses sold in
period t+1 and uses the hedonic model to impute prices for them in period t. A price
index is then computed from these imputed prices using a standard price index
formula (see Hill 2013 for further details).
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The hedonic approach generally produces the most reliable price (and rent)
indexes. However, it also requires the most information (i.e., prices and characteristics
on each house sold or rented).

6

As noted above, cointegration tests and ECMs require price and rent indexes as
inputs. Poor quality indexes will generate poor quality results (i.e., garbage in-garbage
out). Where possible, therefore, hedonic indexes should be used.

4.2

Mismatched indexes

In practice, researchers often do not have much choice over which price and rent
indexes they use in a cointegration test or ECM. As a result incompatibility issues can
arise between the indexes. Smith and Smith (2006) make this point as follows:
[T]he dwellings included in price indexes do not match the dwellings in rent indexes, so
that the resulting comparison is of apples to oranges. The ratio of a home sale price
index to a rent index can rise because the prices of homes in desirable neighborhoods
increased more than did the rents of apartment buildings in less desirable
neighborhoods. Or perhaps the quality of the average home in the price index has
increased relative to the quality of the average property in the rent index. In any case,
gauging fundamental value requires actual rent and sale price data, not indexes with
arbitrary scales. (p. 7)

At the very least, this type of apples and oranges mismatch problem will introduce
noise into cointegration tests and into the estimated parameters of ECMs. It remains
to be seen whether it also causes bias. Gallin (2008) considers this issue. He makes ad
hoc adjustments to his rent indexes to try to correct for mismatches with the price
index, and finds that these adjustments increase the magnitude of the b2 parameter in
(4). In other words, mismatches between the price and rent indexes may cause the
speed with which prices adjust to departures from equilibrium to be underestimated in
an ECM. Clearly though, this is an issue that warrants further investigation.

4.3

Indexes do not tell us whether the market is out of equilibrium in any

given period
When all we have are price and rent indexes we cannot say in any given period
whether Pt is bigger or smaller than Rt/ut. We cannot answer the most fundamental
question which is whether the price-rent ratio is above or below its equilibrium level or
whether it is moving towards or away from equilibrium. To answer this question we
need price-rent ratios that are directly calculated for each period, rather than separate
price and rent indexes. The calculation of price-rent ratios for each period, however, is
also a process fraught with difficulties. We turn to these problems now.

4.4

Quality-adjusting price-rent ratios

A price-rent ratio for a given period can be calculated by dividing the median price by
the median rent (see for example Hatzvi and Otto 2008). By comparing this ratio with

!
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the reciprocal of the per dollar user cost (which can be calculated independently from
estimates of rt, mt, dt, wt and gt) it is possible to say whether the price-rent ratio in
period t is above or below its equilibrium value.
One problem with this approach is that the user cost equilibrium condition
implicitly assumes that Pt and Rt refer to houses of equal quality. In practice, Hill and
Syed (2013) show that the median sold house tends to be of better quality than the
median rented house. It follows that a comparison of the median price-rent ratio with
the reciprocal of per dollar user cost will be biased towards finding that the price-rent
ratio is above its equilibrium level. Hill and Syed propose a hedonic method that can
be used to compute quality-adjusted price-rent ratios. Making this adjustment they
find that in addition to being lower than its unadjusted counterpart, the difference
between the quality adjusted and median price-rent ratio also varies quite
significantly over time. This means that the distortion introduced by using a quality
unadjusted price-rent ratios varies from one period to the next, thus making it harder
to correct for using ad hoc methods.

5.

A closer look at the user cost equilibrium c ondition

5.1

Expected capital gains

From (1) we know that estimates of rt, mt, dt, wt and gt are required to calculate the per
dollar user cost ut. Probably the most problematic of these terms is the expected
capital gain gt. This cannot be observed directly. It is usually calculated by assuming
market participants form their expectations by extrapolating from past performance.
This raises the question of what is the appropriate extrapolation time horizon. If it is
too short, during a boom gt may be so large as to make ut turn negative. In this case
the equilibrium price-rent ratio effectively becomes infinite. Hill and Syed (2013) find
that a long time horizon such as 30 years may be needed to generate plausible results
during booms.

5.2

Depreciation

Suppose all houses are now ordered from cheapest to most expensive. The share of
land in the total value of a house is likely to rise as one moves up the house price
distribution. Given that the structure of a house depreciates over time while the land
does not, it therefore follows that the depreciation rate should be lower for more
expensive houses than for cheaper houses (see Hill and Syed 2013). It follows that the
per dollar user cost (and hence the equilibrium price-rent ratio) also differs at different
points in the housing distribution.
This observation has important implications. It implies that there exists a whole
continuum of user cost equilibrium conditions. If an empirical comparison finds for
example that the price-rent ratio is above its equilibrium level for the median house,
we cannot be sure that the same is true for other points in the distribution. Both the
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actual and equilibrium price-rent ratios at other points in the distribution may be
different.
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5.3

Changing credit constraints

A further concern with the user cost equilibrium condition is that it assumes
households are not credit constrained. This assumption may be particularly unrealistic
for first home buyers. In the presence of credit constraints, we should generally find
that in equilibrium utPt< Rt. That is, some households that would like to buy are
unable to do so since they are unable to borrow as much as they want. As a result they
are forced to rent, thus pushing up rents and lowering house prices. This constraint is
more likely to be binding at the lower end of the market. Again therefore this finding
reinforces the point made in section 5.2. Different things may be going on at different
points in the housing distribution. This is true both for comparisons between actual
and equilibrium price-rent ratios and for cointegration tests and ECMs.
Duca et al. (2011) consider how the credit constraint varies over time. In booms,
the credit constraint becomes weaker, which in turn helps further stimulate the boom.
Duca et al. then include variations in the credit constraint as an explanatory variable
in an ECM and show how this can increase the model’s predictive power.

6.

Conclusion

The housing market can have a very significant effect on the rest of the economy.
Given that it is prone to booms and busts it is therefore important that policy makers
(especially central banks) are able to follow trends in the housing market, and in
particular are able to detect departures from equilibrium.
The user cost condition provides an equilibrium price-rent ratio against which
actual price-rent ratios can be compared. If over time the actual price-rent ratio tends
to converge towards the reciprocal of the per dollar user cost, as predicted by the user
cost condition, this should imply that prices and rents are cointegrated. Cointegration
tests are generally supportive of this conclusion. It follows that ECMs may prove
useful for forecasting changes in house prices. ECMs, however, do not tell us whether
the market is out of equilibrium in a particular period. To detect departures from
equilibrium one must compare the price-rent ratio in a period directly with the
reciprocal of per dollar user cost.
Cointegration tests, ECMs and direct comparisons of price-rent ratios with their
equilibrium counterparts are all problematic in practice. I have considered here some
of the problems that can arise in such empirical comparisons. In particular,
cointegration tests and ECMs should use compatible price and rent indexes. Where
possible these indexes should be constructed using hedonic methods. Likewise, actual
price-rent ratios in a given period need to be quality adjusted before they are compared
with their equilibrium counterparts.
Also different things could be happening in different segments of the housing
market. For example, the top end of the market may have different coefficients in an
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ECM than the middle or bottom end, and one segment may be in equilibrium in a
given period while others are not.
The detection of departures from equilibrium therefore is a complicated process
that requires care and attention to detail. Nevertheless price-rent ratios are a useful
tool that central bankers in particular should probably make greater use of in future.
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Abstract
The finance literature suggests that the Veblen effect (i.e. luxury consumption behavior) could be
translated into consumers’ behavior with other goods and assets. This study is the first to examine the
role that the Veblen effect plays in housing market dynamics, with a focus on spatial and temporal
variation in this role. It uses a unique dataset that matches the consumers’ appetite for non-housing
luxury goods from Google Insights for Search to the premium that they pay for high-end houses in US
Metropolitan Statistical Areas (MSAs) during 2004-2011. The results demonstrate that controlling for
other MSA demographic and economic characteristics, the Veblen effect has a significant, positive
relationship with a premium paid in the housing market. This suggests that high-end houses may have
been purchased for the enjoyment of signaling wealth and status and this housing consumption
behaviour may have partly driven the large deviation of high-end house prices from the median.
Housing consumption tends to be motivated more by the Veblen effect in the areas where people pay a
steady, higher premium than in other areas with a more volatile, lower premium. In fact, the higher
Veblen effect substantially contributes to maintaining the higher level of the premium in these areas
even during the bust period.
Keywords Veblen effect, Housing market, Luxury housing, Housing premium, Price variation

Introduction
Some consumers are motivated to consume highly conspicuous goods and services in
order to flaunt their wealth, thereby achieving greater social status (Veblen 1899).
Because of this “Veblen effect,” (named after Thorstein Veblen, an economist who
focused on conspicuous consumption), wealthy individuals consume luxury goods even
at higher prices than their intrinsic values, and luxury brands earn strictly positive
profits when a significant Veblen effect is induced in the society (Bagwell and
Bernheim 1996, Corneo and Jeanne 1997). If certain types of homes are more visible in
terms of size, design, and location, consumers may purchase these homes not only for
the pleasure of their intrinsic value (e.g., the pleasure of living in a spacious home
with excellent neighborhood amenities), but also for additional enjoyment by signaling
their own wealth. Therefore, it is plausible that housing consumption is partly
motivated by behaviors characterized by the Veblen effect. Especially given that such
consumption behaviors lead the prices of goods to deviate from their fundamental
values (Bagwell and Bernheim 1996), the Veblen effect may be associated with
housing price dynamics and housing bubble (Stiglitz 1990, Case and Shiller 2004).
This study is the first to investigate the potential role of the Veblen effect to
housing market dynamics. Specifically, we examined the relationship between
consumers’ appetite for non-housing luxury goods such as fashion, watches, and cars
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and the premium that they pay for high-end houses in US Metropolitan Statistical
Areas (MSAs) during the time period of 2004-2011. We hypothesized that there should
be a positive relationship between them since housing consumption motivated by the
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Veblen effect should induce greater deviations from fundamental house prices. Then,
we explored the temporal variation in the relationship between the Veblen effect and
housing premium. By doing so, we are able to report the extent to which housing
consumption driven by the Veblen effect has contributed to the recent housing bubble
and bust in the US. Finally, we examined how spatial variation in housing market
dynamics is influenced by spatial variation in the translation of the Veblen effect into
the premium for high-end homes. We are able to identify whether housing
consumption is motivated more by the Veblen effect in the areas where people are
willing to pay higher premium or experience higher price volatility.
We propose a novel and direct measure of consumers’ appetite for conspicuous
luxury goods such as fashion, watches, and cars, utilizing unique data available
through Google Insights for Search. As a measure of possible manifestation of the
Veblen effect in the housing market, we used information from Dataquick on median
home prices and highest decile home prices based on the property level data in each
MSAand calculated price deviations of high-end houses (i.e. highest decile) from the
median price at the MSA level. To account for other MSA characteristics that could
influence housing market dynamics, we included several controls such as median
household income, the degree of racial segregation, and ratio of highest decile
household income to median income. Finally, we used the dynamic panel system GMM
regressions to address the concern of serial correlation, simultaneity, and
unobservable heterogeneity.
The results demonstrate that even after controlling for serial correlation,
demographic, economic condition, and general demand for high-end goods, the Veblen
effect, which measures consumers’ desire for non-housing luxury goods, has a
significant, positive association with a premium paid in the housing markets. This
suggests that high-end houses located in conspicuous and high-status neighborhoods
may have been purchased for the enjoyment of signaling wealth and status rather
than for the intrinsic values of these houses. Hence, this housing consumption
behaviour could partly drive the large deviation of high-end house prices from the
median house price, and in turn, potentially lead to pricing bubbles. Also evident is
that the Veblen effect plays a more significant role to an increase in house prices in the
MSAs with a steady, higher housing premium during the boom period. In these MSAs,
the Veblen effect stays at the high level even during the bust period, contributing to
maintaining the higher level of the housing premium.

Background and theory
Past research on the Veblen effect has primarily focused on the consumption of nonhousing luxury goods. The finance literature suggests that luxury consumption
behaviour could be translated into consumers’ behavior with other goods and assets.
There is also evidence that the Veblen effect varies over time and across geographic

	
  

	
  
	
  
areas. Much less well-known is if and how the Veblen effect influences housing
consumption. Several recent studies suggest that housing consumption is partly
motivated by behaviors that could be characterized by the Veblen effect. This study
advances the previous research by using the direct measures of the Veblen effect.
Since we use the nation-wide panel sample of MSAs, we are also able to examine
spatial and temporal variation in the role of Veblen effect in housing market dynamics.

The role of Veblen effect in consumer behavior
Most empirical studies of the Veblen effect have focused on the consumption of nonhousing luxury goods. Chao and Schor (1998) found evidence of consumption
motivated to achieve higher status in the case of woman’s cosmetic products. They also
found a low price/quality correlation with the visible status cosmetic products,
consistent with the theoretical prediction of Veblen effects. More recently, Shukla
(2008), focusing on middle-aged consumers of the ages between 40-60, found evidence
of conspicuous automobile consumption motivated mostly to signal symbols of prestige
and success and enhanced self-image among others. Anecdotal evidence also suggests
the existence of the Veblen effect with consumer behaviors associated with luxury
brands. For example, the French fashion brand Chanel has raised the prices of its
popular handbag lines by 20 to 30 percent per year for the last several years in most
countries, yet consumers buy its products under any circumstances (The Chosunilbo,
20 January, 2012). In the same newspaper article, a fashion industry insider said,
“customers spend recklessly due to their label addiction”.
The finance literature suggests that the Veblen effect may also affect consumers’
behavior with goods/assets other than luxury goods. Ait-Sahalia, Parker, and Yogo
(2004) and Hiraki, Ito, Spieth, and Takezawa (2009) show that the risk aversion
implied by luxury consumption rather than by basic consumption is more consistent
with the observed equity premium, suggesting a possible link between stock investors’
behavior and the Veblen effect evident with luxury consumption [1]. Furthermore,
Mandel (2009) argued that the determinants of an artwork’s value are distinct from
equities and other investments, because owning art, especially a masterpiece, is
considered to be luxury consumption as well as an investment, with which owners
signal their wealth. The author then found that, once the luxury consumption nature
of art is accounted for in a consumption-based pricing model, the very low observed
returns on art investments are justified.

Spatial and temporal variation in veblen effect across MSAs
Some studies suggest the importance of the spatial and temporal variation of Veblen
effect. Veblen (1899) suggested that the degree of the Veblen effect should differ across
different areas, arguing that consumption behaviors that signal wealth are more
evident in communities where human contact for the consumer is wider and the
mobility of the population is greater. Furthermore, Ferreira and Gyourko (2011)
suggested that the start of the housing boom during the period between 1993 and 2009
was not a single national event; rather, the housing boom started at different times at
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different degrees across 94 MSAs. Thus, the examination of the potential role of the
Veblen effect and its spatial and temporal variation provides important insights into
the reasons behind different housing cycles of boom and bust across different housing
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markets in the U.S.

The role of Veblen effect in housing consumption
Much less well-known is how the Veblen effect can influence housing consumption
behaviors. Existing evidence is mixed and fragmentary. Using the data on 80,000
property transactions for six MSAs in Ohio for the year 2000, Leguizamon (2010)
found that individuals prefer to have a house larger than their nearest neighbor and
live in a district with a smaller difference between their own house size and that of the
largest houses in the district. Zahirovic-Herbert and Chatterjee (2011) provided
empirical support that real property buyers, especially wealthier buyers, pay price
premiums for conspicuous property names such as those containing the phrase
“country club.” Both Leguizamon (2010) and Zahirovic-Herbert and Chatterjee (2011)
suggest the possible Veblen effect on housing prices. While using the similar
framework to Leguizamon (2010), however, Turnbull, Dombrow, and Sirmans (2006)
found no evidence of the Veblen effect. They rely on the data of 2,111 property
transactions in East Baton Rouge Parish, Louisiana, during the period of January
1992 through September 1997.

Other potential reasons to pay higher premium for housing in certain MSAs
In addition to the desire to purchase luxury homes that is closely associated with
Veblen effect, households residing in certain MSAs may pay a higher premium for
housing than those residing in other MSAs. First, higher variation in demographics
across neighborhoods within the MSA could lead households who are sensitive to the
attributes of surrounding neighbors to pay higher premium. As Cutler et al. (1999)
demonstrate, white households residing in more segregated MSAs tend to pay higher
premium for equivalent housing than blacks to collectively exclude blacks from their
neighborhoods. Research on white flight suggests that white households may wish to
avoid predominantly black neighborhoods by paying a higher premium for housing
(Crowder 2000). On the other hand, if neighborhoods within the MSA are relatively
homogenous in terms of racial composition, households may be indifferent to the choice
of neighborhoods. We use the dissimilarity index from Census to control for the level of
demographic homogeneity in the MSAs.
Second, some MSAs are more heterogeneous with respect to neighborhood quality
than others. For instance, certain neighborhoods within the MSA feature significantly
higher or lower level of amenities than others, in terms of education, higher social
capital, or physical amenities such as beach and parks. If this is the case, households
may wish to move in to or avoid these neighborhoods, and in turn, realize this wish by
paying higher premium for housing units. Hedonic research (Grieson and White 1989;
Lynch and Rasmussen 2001) has verified the capitalization of neighborhood quality
into house prices. For the later version of our analysis, therefore, we will try to find the

	
  

	
  
	
  
proxy for the degree of variation in neighborhood quality. A potential variable includes
standard deviation, skewness, or range in median house price or median household
income across ZIP codes within the given MSA.
Finally, households residing in different MSAs may have differentabilities to pay
higher premium during the boom period as well as to avoid the default risk from
higher cost housing during the bust period. These abilities would be associated with
the strength of MSA’s economy as well as income and wealth distribution in the MSA.
We are able to account for this by controlling for median household income and income
distribution of MSAs. Another mechanism through which these abilities could be
influenced is mortgage market circumstances in different MSAs such as the share of
subprime loans. We will try to account for this in the later version of the analysis.

Data and methodology
We utilized a unique dataset available through Google Insights for Search to extract
consumers’ appetite for luxury goods as a measure of their desire to signal their wealth
(the Veblen effect). Google’s tool, Google Insights for Search [2], contains the Search
Volume Index (SVI) of search keywords. Weekly SVI for a search keyword is the
number of searches for that keyword, relative to the total number of searches done on
Google over time. Data since the year 2004 is available for all countries by country, by
state, and by MSA. Google search is considered a good representative of Internet
search behavior among the general population. In particular, Google accounted for
65.3% of all search queries performed in the U.S. during the month of September 2011
[3].More importantly, Internet search is a revealed attention measure, thus it can be a
direct measure of a variety of economic activities in real time. For example, Choi and
Varian (2012) showed that the Google search volume is helpful in predicting near-term
automobile sales, unemployment claims, travel destination planning, and consumer
confidence. The information quality of the Google search volume data as a direct
measure of consumers’ interest/attention was also validated by Da, Engelberg, and
Gao (2011). The authors used the Google’s SVI as a direct measure of investors’
attention. Utilizing the SVI for stock ticker symbols, they showed that SVI captures
the attention of investors (especially of retail investors) in a timely fashion and that an
increase in SVI predicts higher stock prices over the next two weeks and an eventual
price reversal within the year. They also find the significant relationship between SVI
and the large first-day return of IPO stocks.
We propose a novel measure of consumers’ appetite for luxury goods by calculating
the proportion of SVI for luxury brand names to SVI for the name of a product. For
example, we collected the SVI for “car” (product SVI) and SVIs for luxury car brands
such as “BMW,” “Mercedes,” “Jaguar,” and “Porsche” (brand SVI). We calculated the
proportion of the aggregated brand SVI to the product SVI. Through this process, we
measure consumers’ appetite specifically for goods that are significantly conspicuous,
controlling for their general appetite for a product, and use it as a proxy for the Veblen
effect. Since the nature of consumers’ appetite for luxury goods may differ depending
on types of luxury products, other than luxury automobiles, we applied the same
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method to product categories of “Fashion and Leather”, “Watches and Jewelry”, and
“Cosmetics and Perfume”, with SVIs for respective luxury brands that offer these
products. Appendices A explains a detailed description of category selection and luxury

16

brand selection process and shows the list of luxury brand key words for four product
categories (Table A). The SVI data is available from 2004 on a weekly basis at the
MSA level (185 MSAs), and we converted weekly data to quarterly data.
To match these data with the potential Veblen effect in the housing market, we
obtained information from Dataquick, which covers 85% of all U.S. residences and 90%
of all sale and loan transactions. We obtained the median home price and the highest
decile home price in each MSA quarterly based on property-level data from 2004 to
2011. With this information, we calculated the difference between the highest decile
and the median (housing premium), which indicates the premium people in each MSA
pay for the high-end homes, potentially motivated by the Veblen effect.
The dependent variable is the price deviation of high-end houses from the median
price in each MSA (housing premium). This is a measure of possible manifestation of
the Veblen effect in the housing market. To test whether this possible manifestation of
the Veblen effect in the housing market is actually driven by this effect, our main
independent variable is the ratio of brand SVI to product SVI, as explained earlier. We
used a series of ratios based on four different product types. We use the quarterly data
for both the dependent variable and the main independent variables. To account for
other possible factors that can also influence variation in housing premiums, we
included control variables: population, median age, median household size, and
proportion of houses build after 2000 as fundamental demographics controls; the
dissimilarity indices (Black-White and Asian-White) to control potential effects of
segregation/integration on the house price premium; and median household income to
control for the ability to pay for luxury goods. In addition to Veblen effect, households
in some MSAs may simply have higher demand for high-end goods than households in
other MSAs so they are more likely to aspire to these goods and pay higher housing
premium. To account for these, we included demand for high-end rental units
(proportion of rental units with contract rent above $1,500) and income distribution
(ratio of the top 10% household income to the median income). Most demographic data
are from American Community Survey (ACS) and the data on dissimilarity indices are
from the U.S. Census Bureau. Table 1 summarizes these variables used for regression
analyses.
After matching the data from Google Insights for Search with the Dataquick data,
the final sample consists of 101 MSAs for 32 quarters (8 years) from 2004 to 2011 (11
MSAs from Northeast region, 24 MSAs from Midwest region, 37 MSAs from South
region, and 29 MSAs from West region). During the study period between 2004 and
2011, housing markets in most MSAs experienced both boom and bust and housing
premiums in these markets might have been affected by their own lagged values (i.e.,
true state dependence). The dependent variable (housing premium) may be serially
correlated also because of observed heterogeneity through independent control
variables in the model, unobserved heterogeneity, and error correlation. Thus, it seems
plausible to expect a significant effect of lagged dependent variable on the dependent

	
  

	
  
	
  
variable. Therefore, we used a dynamic model that specifies the housing premium for
each MSA to depend in part on its values in previous periods. Since OLS with a lagged
dependent variable and serially correlated error could lead to inconsistent parameter
estimates, we utilized the GMM estimator for dynamic panel models. In GMM based
estimation proposed by Arellano and Bond (1991), first differenced transformed series
are used to adjust the unobserved individual specific heterogeneity in the series. It
also assumes that only available instruments are internal based on lags of the
instrumented variables. However, Blundell and Bond (1998) found that the differenceGMM has poor finite sample properties in terms of bias and precision when the series
are persistent and the instruments are weak predictors of the endogenous changes.
Also, the difference-GMM eliminates the cross-MSA relationship and focuses only on
time differences. Arellano and Bover (1995) and Blundell and Bond (1998) proposed a
system based approach to overcome these limitations in the dynamic panel data.
Therefore, we utilized the system GMM estimator that combines the standard set
of equations in first differences with suitably lagged levels as instruments, with an
additional set of equations in the levels with lagged first differences as instruments.
Specifically, we used the system GMM with first differences with one-step estimation.
The dependent variable (housing premium) lagged by one quarter was included as one
of independent control variables. Housing premium and the main independent
variable (Luxury Veblen effect) are treated as endogenous variables and their first and
second lagged variables are used as instruments. Other control variables are treated
as exogenous variables. Time dummies are also included to validate the assumption
that no correlation across individuals in the idiosyncratic disturbances exists as
Roodman (2006) suggested.
Our study period allows us to examine the possible housing Veblen effect both in
boom period and bust period. To define the boom period and the bust period, we
followed the method used by Sinai (2012). Briefly, we obtained the Federal Housing
Finance Agency (FHFA)’s quarterly house price index from data on repeat sales of
homes (i.e. constant quality house price index) for MSAs. We converted the price
indexes from nominal to real terms by deflating using the CPI (all urban consumers).
For each MSA, we identified peak by finding all the local maxima, quarters where the
real house price is above those of adjacent quarters from 2004 to 2011. Then, we chose
the local maximum with the highest real house price. In addition, to examine the
spatial variation of the Veblen effect, we divide 101 MSAs into top 30%, middle 40%,
and bottom 30% groups based on the price deviation of high-end houses from the
median price (housing premium) averaged over the study period. Thus, we ran
regressions for the full sample and for sub premium groups both before the peak
quarters (inclusive) and after the peak quarters.
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Table 1. Dependent variable and independent variables

Dependent variable

18

Top10% house price minus
median house price(log)

Log of top 10% house price minus median house price
within each MSA in each quarter in real term

Luxury Veblen effect
Lux search(car)

Ratio of automobile brand search to automobile product
search for each MSA in each quarter

Lux search(fashion)

Ratio of fashion & leather brand search to fashion &
leather product search for each MSA in each quarter

Lux search(watch)

Ratio of watch & jewelry brand search to watch &
jewelry product search for each MSA in each quarter

Lux search(perfume)

Ratio of cosmetics & perfume brand search to cosmetics
& perfume product search for each MSA in each quarter

Demographics
Population(log)

Log of population for each MSA in each year

Median age

Median age for each MSA in each year

Median household size

Median household size for each MSA in each year

% year built after 2000

Proportion of houses build after 2000 for each MSA in
each year

Dissimilarity index
D-index (Asian)

Dissimilarity index (Asian-White) for MSA as of 2000

D-index (Black)

Dissimilarity index (Black-White) for MSA as of 2000

Wealth
Median household income(log)
Demand for high-end goods
% of units with contract
rent>=$1500
Ratio of top10% income to
median income

Log of median household income for each MSA in each
year
Proportion of rental units with contract rent above
$1,500 for each MSA in each year
Ratio of top 10% household income to median
household income for each MSA in each year

Results

Descriptive statistics
Figure 1 compares housing markets and the Veblen effect in Seattle and New York
Metropolitan Statistical Areas (MSAs). This comparison is interesting because two
MSAs have relatively strong and tight housing markets and income level is very
similar [4].Figure 1 suggests that while the level of median house prices is similar in
two MSAs, people tend to pay a lot higher premium for homes in the highest decile in

	
  

	
  
	
  
New York (average $444,955) than in Seattle (average $332,433). It also shows that
the Veblen effect, calculated by the search volume of luxury brands relative to the
search volume of the product, is significantly higher across all industries in New York
than Seattle, possibly suggesting the potential role of the Veblen effect in housing
consumption. In both MSAs, when consumers became less interested in searching for
luxury watches and perfume in 2007, house price has also started to drop. Although
the house price has decreased for all the price levels and the premium for high-end
homes became lower, people in New York still pay about $442,541in 2010 compared to
what people pay for the premium ($293,782) in Seattle. This potentially indicates that
the Veblen effect could contribute to maintaining the level of the premium even during
the bust period.
Then, Figure 2 compares New York with Las Vegas, another MSA with a very high
Veblen effect. While the degree of consumers’ desire for luxury goods is similar at the
peak in two MSAs, this desire especially for watches and perfume changes more
dramatically in Las Vegas than New York. According to the Case-Shiller (CS) tiered
price Index, Las Vegas shows much higher volatility in housing prices and this is
particularly true for the higher-tier prices. A dramatic increase in the Veblen effect in
Las Vegas has been translated into a significant increase in both the aggregate and
higher-tier prices before the peak year. However, the premium paid for the homes in
the highest decile has also dropped substantially (more than 23%) in Las Vegas after
the peak year. This is comparable to New York where the premium was maintained at
the same level and the high-tier CS index is much more stable even during the bust
period. This result suggests that MSAs with the volatile Veblen effect are likely to be
more vulnerable to both housing bubbles and busts.
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Figure 1. Housing Markets and the Veblen Effect in Seattle and New York MSAs
Housing Market Dynamics
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Veblen Effect for Non-Housing Goods
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Figure 2. Housing Markets and the Veblen Effect in Las Vegas and New York MSAs
Housing Market Dynamics
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We further identify 5 MSAs with the highest Veblen effect and 5 MSAs with the
lowest Veblen effect among 17 major MSAs where the CS tiered index is available [5].
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Since this rank is based on the average Veblen effect over time, people residing in the
top 5 MSAs are likely to show the relatively stable, higher desire for the non-housing
luxury consumption [6]. Table 2 shows how housing market dynamics during the boom
and bust periods differ between these MSAs with the level of consumers’ desire for
non-housing luxury goods.
Table 2. Housing Markets of MSAs with the Different Level of the Veblen Effect

5 MSAs with
the highest
Veblen effect1

5 MSAs with
the lowest
Veblen effect2

All other
MSAs

Annual change in aggregate HPIs

8.84%

5.89%

6.29%

Annual change in high-tier HPIs

8.54%

5.21%

5.73%

Premium for homes in the highest decile

$452,227

$217,783

$236,677

Premium for homes in the highest quartile

$188,168

$92,242

$103,761

Annual change in aggregate HPIs

-8.54%

-8.79%

-9.43%

Annual change in high-tier HPIs

-6.67%

-7.68%

-8.05%

Premium for homes in the highest decile

$433,733

$214,470

$266,667

Premium for homes in the highest quartile

$181,436

$83,675

$105,511

During the boom period3

During the bust period3

Note 1. San Francisco, Los Angeles, New York, Washington DC, and Miami
2. Tampa, Seattle, Portland, Minneapolis, and Cleveland
3. Boom periods are when MSA HPI increases and but periods are when MSA HPI decreases. They are
determined based on the CS aggregate index.
4. HPIs are from the CS tiered index and premiums are from Dataquick.

During the boom period, the MSAs with the higher Veblen effect have experienced
a much higher increase in both aggregate and high-tier HPIs compared with other
MSAs. In particular, the premium paid for the houses in the highest decile in these
areas is as twice high as the premium in other MSAs. During the bust period, the
MSAs with the higher Veblen effect have experienced a lower drop in HPIs, especially
in high-tier HPIs, than other MSAs. The premiums for the houses in the highest decile
and quartile are also well maintained in these MSAs. These results basically tell us
the similar story as the New York case that the stable, high Veblen effect could drive
housing bubbles and help avoid substantial busts. As mentioned in the earlier section,
however, the results may be related to variation in economic and demographic

	
  

	
  
	
  
characteristics across MSAs so we will control for these characteristics for the
statistical analyses.
Table 3 summarizes the descriptive statistics of all variables used in the regression
analyses for the study period between 2004 and 2011. In addition to the statistics for
the full sample of 3232 observations for 101 MSAs, we present those for two subsamples: a high-premium sample that includes the top 30% of MSAs (30 MSAs) and a
low-premium sample that includes the bottom 30% of MSAs (31 MSAs) —both based
on the average price deviation of high-end houses from the median price (housing
premium) over the study period. The list of MSAs in these sub-groups is provided in
Appendix B. For each variable, the between (across MSAs) standard deviation and the
within (over time within MSA) standard deviation are shown as well as the overall
standard deviation. Detailed descriptions of these variables are provided in Table 1.
On average, a $182,003 difference occurs between the top 10% of house prices and
the median house prices in the full sample. In high-premium MSAs, people pay a
premium of $288,595; meanwhile, people pay a premium of $112,069 in low-premium
MSAs (less than forty percent of the premium for the high-premium group). Most
importantly, all the Veblen effect measures (i.e., ratios of brand search to product
search in four different categories) show the same pattern, having higher-than-average
ratios for the high-premium group and lower-than-average ratios for the low-premium
group. For example, the Veblen effect for the fashion category in the high-premium
group (0.169) is more than double the Veblen effect in the low-premium group (0.064).
The same pattern is observed with both housing premium and Veblen effect measures
between sub-groups, thereby strongly suggesting the existence of a clear association
between these two constructs—namely, in MSAs with high (low) Veblen effects, people
pay high (low) premiums for high-end houses, which is consistent with our hypothesis.
In addition, all the control variables show notable differences between sub-groups
in the way we expected, although to different degrees. In general, compared to lowpremium MSAs, high-premium MSAs tend to have a larger population, higher age,
larger household size, more new houses, more segregated, higher household income,
more expensive rental units, and higher top decile income to median income ratio.
Since our dataset consists of 101 MSAs for 32 quarters (8 years), most of the variation
comes from across MSAs (between) rather than over time (within), with the exception
of Veblen effect measure for perfume category and ratio of top decile income to median
income, which show slightly higher variations over time than across MSAs.
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Table 3. Descriptive statistics for a dependent variable and independent variables

Panel A: Full Sample
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Variable
Top10% house price
minus median house

Full Sample
Standard Deviation
Mean
overall betweenb withinc
182,003 105,751 100,409 34,613

d

price

Lux search(automobile)

0.255

0.080

0.071

0.037

Lux search(fashion)

0.117

0.070

0.063

0.033

Lux search(watch)

0.142

0.099

0.088

0.047

Lux search(perfume)

0.467

0.310

0.217

0.241

1,790,471 2,621,962 2,631,673

95,162

Populatione
Median age

36.369

2.728

2.687

0.536

Median household size

2.573

0.198

0.193

0.047

% year structure buit
after 2000

0.133

0.065

0.057

0.033

D-index (Asian)

0.296

0.093

0.093

0.000

D-index (Black)

0.542

0.146

0.147

0.000

Median household

50,054

8,654

7,974

3,444

f

income

	
  

% of units with contract
rent>=$1500

0.047

0.065

0.063

0.018

Ratio of top10% income
to median income

2.594

0.270

0.181

0.201

Observations

3232

	
  
	
  
Panel B: Sub Samples
a

Variable
Top10% house price
minus median house

Mean
288,595

House price premium
High-premium
Standard Deviation
Mean
overall
between within
139,125
128,155 58,847 112,069

Low-premium
Standard Deviation
overall between
within
18,401
13,637 12,587

d

price

Lux search(automobile)

0.313

0.062

0.056

0.029

0.193

0.085

0.069

0.052

Lux search(fashion)

0.169

0.064

0.059

0.028

0.064

0.059

0.049

0.034

Lux search(watch)

0.209

0.089

0.079

0.045

0.072

0.081

0.070

0.043

Lux search(perfume)

0.590

0.338

0.123

0.318

0.294

0.297

0.238

0.191

Populatione
Median age

3,549,962 3,959,210

402,304 116,804 605,926

499,942

506,075

42,913

36.505

2.288

2.275

0.474

36.081

2.780

2.761

0.587

Median household size

2.653

0.176

0.171

0.054

2.538

0.208

0.207

0.041

% year structure buit
after 2000

0.141

0.077

0.071

0.033

0.127

0.058

0.049

0.032

D-index (Asian)

0.332

0.100

0.102

0.000

0.296

0.083

0.084

0.000

D-index (Black)

0.565

0.129

0.131

0.000

0.504

0.157

0.160

0.000

Median household

57,705

8,848

8,023

4,000

45,330

4,979

4,104

2,911

f

income

% of units with contract
rent>=$1500

0.104

0.095

0.092

0.030

0.017

0.011

0.008

0.008

Ratio of top10% income
to median income

2.665

0.324

0.222

0.240

2.530

0.239

0.159

0.181

Observations

960

992

B, full sample of 808 observations (101 MSAs times 8 years) is divided into 10 percentile ranks
based on the average difference between top 10% house price and median house price (house price
premium), which is a dependent variable in regressions. Summary statistics for the top 30% group and
the bottom 30% group are presented.
a In Panel

b
c

Over MSAs

Over time

d, e, f

Log of these variables are included in regressions.

Estimation results
Table 4 shows the results of the dynamic panel system GMM regressions for the full
sample for the entire study period of 2004-2011. In this table, a dependent variable is
the log of housing premium whereas the main independent variable is the ratio of the
brand search to the product search in the automobile category (the Veblen effect). We
chose the automobile category as a representative for most of the analyses because it
covers most expensive and most visible luxury products whose consumptions are
expected to be motivated greatly by the Veblen effect. The results for other categories
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are provided in Appendix C as one of the robustness checks, which confirms that the
choice of the category does not change any of main interpretations and conclusions.
The first model contains only the lagged housing premium and the main independent
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variable (the Veblen effect), the second model also includes controls for basic
demographics, the third column adds the dissimilarity indices, and the fourth model is
the most comprehensive, including wealth and high-end goods demand control
variables along with other control variables.
First of all, the results show that the dependent variable (housing premium) is
strongly serially correlated over time. This may be due to the true state dependence,
observed heterogeneity, unobserved heterogeneity, or error correlation, as explained
earlier. The strong effect of the lagged dependent variable on the dependent variable
in Table 4 supports our choice of the dynamic model instead of static models.
Overall, after controlling for serial correlation of housing premium over time,
Veblen effect was found to have a strong significant relationship with the housing
premium (B = 0.364, 0.286, 0.292, and 0.292 for the four models, respectively; all of
them are significant at the 1% level). MSAs and periods with high (low) Veblen effects
extracted via a Google search exhibit high (low) housing premiums. Our Veblen effect
measure proxies the degree to which consumers desire conspicuous goods and services
to flaunt their wealth and achieve greater social status, even at higher prices than
their intrinsic values. When/where people show strong Veblen effects, they may also
consume certain types of houses according to the same motivation. Thus, the strong
relationship of the Veblen effect measure to the housing premium as shown in Table 4
suggests that high-end houses—which are often conspicuous in terms of location,
quality of neighbor, size, and design—are purchased for the enjoyment of signaling
their wealth and status, which at least partly drives the large deviation of high-end
house prices from the median house price. Even though “Veblen effect” is not really
observable, the observed relationship between our Veblen effect proxy and the housing
premium remains strongly significant even after controlling for wealth condition and
general demand for high-end goods (Model 4 of Table 4), supporting the existence of
Veblen effect in the housing market [7].
The housing premium may be affected by other factors as well. For example, the
difference in housing premium especially across MSAs may simply stem from the
difference in the ability of households to pay the higher premium (i.e., wealth
condition). However, the fourth model in Table 4 shows that the Veblen effect still
plays a strong significant role in explaining the housing premium even after
controlling for the dissimilarity indices (Asian-White and Black-White), wealth
condition as well as more fundamental demographic differences. Significant effects of
some control variables on housing premium in the fourth model indicate that housing
premium tends to be high in MSAs/periods that have a larger population, higher age,
more of newer houses, lower Black-White segregation, higher income, and more of
expensive rental units; such results are consistent with what we naturally expect.

	
  

	
  
	
  
Table 4. Regression for the Full Sample
1
Independent Variable
Own lag
Housing premium(log, t-1)
Luxury Veblen effect
Lux search(automobile)
Demographics
Population(log)
Median age
Median household size
% year built after 2000
Dissimilarity index
D-index (Asian)
D-index (Black)
Wealth
Median household income(log)
Demand for high-end goods
% of units with contract rent>=$1500
Ratio of top10% income to
median income
Wald chi2

2

Beta

z

Beta

3
z

4

Beta

z

Beta

z

0.864 72.87 ***

0.843 65.37 ***

0.837 63.53 ***

0.723 41.34 ***

0.364

0.286 4.74 ***

0.292

0.292

6.67 ***

0.015
0.003
0.061
-0.034

4.99 ***
2.83 ***
4.39 ***
-1.08

4.82 ***

0.026 6.24
0.004 3.97
0.048 3.50
-0.137 -3.52

***
***
***
***

0.008 0.32
-0.133 -6.10 ***

5.00 ***

0.019 5.07 ***
0.003 3.77 ***
-0.018 -1.47
0.200 4.97 ***
0.019 0.85
-0.039 -2.11 **
0.083

4.57 ***

1.069 12.62 ***
-0.023 -0.99
11858.2 ***

23509.9 ***

26219.8 ***

48918.2

***

Note: This table shows the results of the dynamic panel system GMM regressions for the full sample
for the entire study period from 2004-2011. In this table, a dependent variable is the log of housing
premium and the main independent variable is the ratio of the brand search to the product search in
the automobile category. The first model contains only the lagged housing premium and the main
independent variable, the second model also includes controls for basic demographics, the third column
adds the dissimilarity indices, and the fourth model is most comprehensive including wealth and highend goods demand control variables, too. *** indicates significance at the 1% level, ** indicates
significance at the 5% level, and * indicates significance at the 10% level.

Although the significant relationships of Veblen effect with housing premium are
found with the full sample over the entire study period, it is plausible to expect that
housing consumptions motivated by the Veblen effect are more strongly evident among
MSAs with high premiums than among MSAs with low premiums. In addition, the
relationship between housing premium and Veblen effect during a housing boom may
be different from that during a housing bust. Therefore, we conducted analyses for the
top 30% of the housing premium group both before the peak quarter (boom period) and
after the peak quarter (bust period) as well as for the bottom 30% of the housing
premium group in both boom and bust periods. The peak quarter for each MSA was
identified using the Sinai’s (2010) method, as explained in the Data and Methodology
section.
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Table 5. Regression for the sub samples
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Independent Variable
Own lag
Housing premium(log, t-1)
Luxury Veblen effect
Lux search(automobile)
Demographics
Population(log)
Median age
Median household size
% year built after 2000
Dissimilarity index
D-index (Asian)
D-index (Black)
Wealth
Median household income(log)
Demand for high-end goods
% of units with contract rent>=$1500
Ratio of top10% income to
median income
# of observations
Wald chi2

Top 30%
Before peak year
After peak year
Beta
z
Beta
z

Bottom 30%
Before peak year After peak year
Beta
z
Beta
z

0.678 12.85 ***

0.722 21.74 ***

0.619 10.61 ***

0.485 3.98 ***

0.311

0.345

-0.023
-0.005
-0.079
-0.168

-2.98 ***
-1.62
-1.69 *
-1.54

-0.026
-0.014
-0.116
-0.181

0.191 2.87 ***
0.068 1.17

0.252
0.186

-0.170 -3.40 ***
1.1331 4.86 ***
-0.0435 -0.70
307
5173.6 ***

2.12 **
-3.80
-4.68
-2.81
-2.32

***
***
***
**

0.452 10.38 ***

2.99 *** -0.074 -0.57

-0.029 -1.93 *
0.000 0.00
-0.037 -0.84
0.907 3.84

0.039 3.21 ***
-0.001 -0.66
-0.106 -3.9
0.169 1.08

3.95 ***
3.35 ***

0.067
0.178

0.97
-0.032 -0.56
2.67 *** -0.111 -1.85 *

-0.192 -3.97 ***

0.032

0.46

0.246

3.82 ***

-0.584 -0.80

1.720

3.55 ***

0.202

3.06 ***

0.92355

6.77 ***

0.03595

0.68

623
12183.6 ***

0.043

0.6

318
533.8 ***

643
831.1 ***

Note: This table shows the results of the dynamic panel system GMM regressions for sub-samples. A
dependent variable is the log of housing premium. The first column is for the top 30% housing
premium group before peak quarter (boom period), the second column is for the top 30% housing
premium group after peak quarter (bust period), the third column is for the bottom 30% housing
premium group during the boom period, and the fourth column is for the bottom 30% housing premium
group during the bust period. Peak quarter for each MSA was identified following the method used by
Sinai (2010) as we explained in the Data and Methodology section. The main independent variable is
the ratio of the brand search to the product search in the automobile category. *** indicates
significance at the 1% level, ** indicates significance at the 5% level, and * indicates significance at the
10% level.

Table 5 summarizes the results of these sub-sample regressions. Most importantly,
the results clearly indicate that the Veblen effect has a much more significant positive
relationship on housing premium among MSAs within the top 30% of the housing
premiums than among MSAs within the bottom 30% housing premium group. In the
bottom 30% housing premium group, no significant relationship of the Veblen effect
emerges during bust period. In the top 30% group, the Veblen effect results in
significantly positive effects both on the housing premium during both boom (B =
0.485, p< 0.00) and bust periods (B = 0.311, p = 0.034). We observed that the Veblen
effect in in the top 30% group tends to stay at the high level even during the bust
period[8],contributing to maintaining the higher level of the housing premiums even
during the bust period in the top 30% group. Appendix D illustrates such a situation
using San Francisco-Oakland-Fremont (CA) as an example.
Effects of some control variables in regressions for the top 30% premium group are
worth mentioning as well. Table 5 shows that MSAs with smaller populations tend to
have higher housing premium in the top 30% premium group, which is contrary to the
results obtained for the full sample. Most MSAs in the top 30% premium group are
dominated by single-family, large-lot houses. The areas also have relatively large
number of vacation homes. Therefore, it may be natural to expect relatively small
populations in these MSAs. The dissimilarity index for Black-White becomes to have a

	
  

	
  
	
  
significantly positive effect on housing premiums in the top 30% premium group while
we observed the opposite effect for the full sample (Table 4). A potential explanation is
that although the dissimilarity index tends to be higher for MSAs with lower density
where we find lower premium in general, we find the significant segregation premium
among the top 30% premium group that comprises relatively higher density MSAs. In
fact, as shown in Appendix B, most MSAs in the top 30% premium group are higher
density MSAs that are located in the coastal states. With respect to the positive
relationship between the Asian-White D-index and housing premium, it may show
segregation premium paid by both Whites and Asians. On the one hand, affluent
whites may be willing to pay to avoid Asian-dominated neighborhoods. On the other
hand, middle- to high-income Asians may be willing to pay to sort themselves into the
ethnic enclaves or neighborhoods with better educational quality. For example, the top
4 MSAs in the top 30% premium group are located in California known to have many
Asian enclaves with relatively higher educational quality (Appendix B).Finally, the
median household income has a significantly negative effect on housing premiums in
the top 30% premium group, while it showed a significantly positive effect in the
overall sample (Table 4).In other words, among MSAs in the top 30% premium group,
housing premium is higher in MSAs with relatively lower median household income. If
some MSAs have relatively lower capacity to pay for high-end homes compared to
other MSAs but they still represent higher housing premium, this may be related with
the heterogeneity in house quality or neighborhood quality. If this is the case,
households may have a strong desire for higher quality homes or neighborhoods,
realizing this desire by paying higher premium for housing units. This is consistent
with Grieson and White (1989) and Lynch and Rasmussen (2001).

Robustness checks
We conducted several robustness checks in addition to the one provided in Appendix C.
As there is no clear definition for selecting “luxury” brands, we created the lists of top
luxury brands for the fashion-leather category and the watch-jewelry category, as
explained in Appendix A. As a robustness check, we ran the regressions using Veblen
effects measured by utilizing these top luxury brands with the same control variables.
We still found a significantly positive relationship of the Veblen effect to the housing
premium with both the true luxury fashion category (B = 1.270, p< 0.00) and the true
luxury watch category (B = 0.113, p= 0.09). Since Veblen effect is hard to measure, our
proxy for Veblen effect may also capture general demand for high-end products. In an
attempt to distinguish Veblen effect from demand for high-end goods, we added the
ratio of cosmetics-perfume brand search to cosmetics-perfume product search because
cosmetic and perfume products are less visible and less likely to be consumed to signal
wealth and status. Using the same dynamic panel system GMM regression with all
other control variables, the relationship between the Veblen effect in the automobile
category and the housing premium is still strongly positive (B = 0.328, p< 0.00), while
the cosmetics-perfume control variable is insignificant (B = 0.010, p=0.237).Another
robustness check involves running regressions using the Veblen effect for the fashion-
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leather category in sub-samples based on the housing premium groups (top 30% and
bottom 30%) for both the boom and bust periods. The results are almost identical to
those obtained using the luxury search ratio for the automobile category (Table 5) and
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do not change any major interpretations or conclusions [9].

Concluding rem arks
Given the plausible relationship between the consumers’ desire for non-housing luxury
goods and housing consumption behavior, this study is the first to examine the role
that the Veblen effect plays in housing market dynamics. The dynamic panel
regression models controlled by the MSA’s demographic and economic characteristics
suggest that the premium for high-end homes is much higher in MSAs with the higher
Veblen effect than in other MSAs. There is spatial variation in the relationship
between the Veblen effect and housing premium. In the areas with a steady, higher
premium for high-end homes, we observe that the Veblen effect plays an even more
significant role in higher housing premium than in the areas with a more volatile,
lower premium. With respect to temporal variation, there is evidence that high Veblen
effect could drive housing bubbles but also help avoid substantial busts.
These results suggests that high-end houses located in conspicuous and highstatus neighborhoods may have been purchased for the enjoyment of signaling wealth
and status rather than for the intrinsic values of these houses. Hence, this housing
consumption behaviour could partly drive pricing bubbles in the housing market. This
study also provides important insights into the reasons behind different housing cycles
of boom and bust across different MSAs in the US. If we observe non-housing luxury
consumption becomes substantially high or lower in certain MSAs, this could be a
potential indicator of the housing booms and busts in these MSAs. The areas where
consumers’ desire for luxury consumption changes dramatically may be more
vulnerable to pricing bubbles. The results will be also of great importance for
developers in the process of home development and for real estate agents in price
determination and negotiation processes. If we consistently observe that the Veblen
effect is translated into housing consumption more substantially in certain areas, we
would expect higher demand for high-end homes in these areas even during the bust
period.

	
  

	
  
	
  

Notes
[1]

These studies effectively showed that the inclusion of luxury consumption in the
consumption CAPM framework largely solves the equity premium puzzle, which
states that the risk of the stock market as measured by its co-movement with
aggregate consumption is insufficient to justify the extent to which its average
return exceeds the return on short-term government debt.

[2]

This service is now called, Google Trends.

[3]

Source:

http://technolog.msnbc.msn.com/_news/2011/10/12/8289269-google-holds-

steady-with-65-percent-of-us-search-queries
[4]

Of course, they have a difference in other demographic characteristics. Later for our
formal statistical analyses, we will control for these characteristics.

[5]

Although the CS tiered index could be a more precise indicator of the change in
difference tiered prices than the data calculated based on Dataquick, it is available
only for 17 MSAs. Therefore, we still use Dataquick data for our main statistical
analyses.

[6]

For example, Las Vegas shows the high Veblen effect at the peak year but its
Veblen effect is very volatile. So, while it does not belong to top 5 MSAs, New York
does.

[7]

Since the number of units (MSAs) is not very large, we used first and second lagged
variables of instrumented variables as instruments, mainly to reduce the number of
instruments. As a robustness check, we tried another method of reducing the
instrument count, following Mehrhoff (2009). We used all the lags of instrumented
variables expect first lags. Then, we applied principal components analysis to the
GMM-style instruments and kept only the largest components (60 components in
total). This alternative model has 100 instruments and shows essentially the same
results without rejecting (properly) Hansen test of over identification (p = 0.111).

[8]

The temporal dynamics of Veblen effect are consistent with those of LVMH business
performance. The LVMH profit in the fashion and leather goods segment has
increased since 2008 (1,927 EUR million) for several years during the recession
(1,986 EUR million in 2009; 2,555 EUR million in 2010; 3,075 EUR million in 2011)
according to LVMH’s annual reports.

[9]

Unreported robustness check results are available from the authors upon request.
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Appendix A: M easures of the Veblen Effect
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To quantify the degree of the Veblen effect in each MSA for each year, we generate two
lists:key words for the product search and key words for the brand search. We first
define the major industriesassociated with luxury consumption. Following Uche (2007)
and Michel and Gerald (2008), we include four industries, “Automobiles”, “Fashion &
Leather”, “Watches &Jewelry” and “Cosmetics &Perfume”. Within each industry,we
generate the key words of product search. For instance, keywords of product search for
Automobile industry is “car” and “cars”. For other industries,we define their products
based on the information from the websites of major brands. For the “Watches
&Jewelry” industry, there is a long list of productssuch as watches, jewelry, rings,
diamonds, earrings, necklaces, bracelets, pendants, and so on.
Then, we define the luxury brands within each industrybased on the price of the
products, company sales, and brand reputation. First, to generate the list of luxury car
brandsfor the “Automobiles” industry, we compare two lists: Hideki (2002), Pavel and
1

André (2006) and Forbes “world’s most expensive cars” list. Second, as suggested
byYacine, Jonathan, and Motohiro (2004), we select five most luxurious brands for the
“Fashion & Leather” industry following the analyses from Morgan Stanley and Merrill
Lynch. They include Saks (1991), Tiffany (1960), Bulgari(1992), Gucci (1991), Hermes
(1992) and LVMH (1993). Since LVMH produces multiple brands, we include all of
them in the list of luxury brands, including Louis Vuitton, Celine, Loewe, Berluti, and
Kenzo (List 1). In addition, we include other popular luxury brandsfor the “Fashion &
Leather” industry and divide them into two lists (List 2 and 3) by the price information
provided on their websites (List 2 is more expensive than List 3). Finally, for the
“Watches &Jewelry” and “Cosmetics & Perfume” industries, we select the most luxury
brands based onthe Merrill Lynch Lifestyle Index and Luxury Institute Wealth Report
(List 1). Again, we add other popular luxury brands and group them by the price range
(List 2 and 3).
If one brand produces products inmultiple industries, the key words for brand
searches combine the brand name with the product name to avoid the additional
counts of searches related with other products. For instance, in the “Watches
&Jewelry” industry,the brand search for Bulgari is “Bulgari watches” and
“BulgariJewelry” instead of “Bulgari”. Table A shows the lists of the product search
and luxury brand search. We separate the list longer than 30 words into multiple lists
since the Google insight search has the limit of 30 words. The “+” sign indicates “or”.
Therefore, “Brand name A+ Brand name B” means that we count all searches for
either “Brand name A” or “Brand name B”.
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http://www.forbes.com/2010/02/01/porsche-bugatti-expensive-lifestyle-vehicles-cars-lamborghini.html

	
  

	
  
	
  
Table A. List of the product and brand searches

Industry

Product Search

Brand Search
Bentley+Bugatti+BMW+Ferrari+Koenigsegg+Lamborghini+Lebl
anc+Maserati+Maybach+Mercedes-Benz+

Automobile

Car+Cars

Handbag+handbags
+bag+bags+

Fashion
&Leather

List 1:

shoes+clothes+clot
hing+pant+

“LouisVuitton”+LV+Celine+Loewe+Berluti+Kenzo+Givenchy+
“Marc Jacobs”+Fendi+“Emilio Pucci”+“Thomas Pink”+“Donna
Karan” +Nowness+ “Bvlgari fashion”+ “Bulgarifashion”+Gucci
+Hermes+Saks+“saks fifth avenue”+ “Chanel fashion”

pants+jacket+jacket
s+dress+

List 2:

dresses+shirt+shirts
+
“ready to
wear”+ready-towear+
skirts+skirt+suits+s
uit+belt+belts+wall
et+wallets+sunglas
ses

Watches&
Jewelry

Benz+Mercedes+Pagani+Porsche+RollsRoyce+“RollsRoyce”+Saleen+“ShelbySuperCars”+SSC+
Spyker+Jaguar

Watches+jewelry+e
arrings
+diamonds+rings+
necklaces+necklace
+bracelet+bracelets
+pendant+pendants
+charms+locket+lo
ckets+ “wedding
bands”+couplings

“Jimmy Choo”+“Dolce and Gabbanna”+ “Dolce
&Gabbanna”+D&G+“ChristianLouboutin”+Burberry+Etro+
Ferragamo+ Zegna+ “MiuMiu”+Prada+“Giorgio
Armani”+“BottegaVeneta”+Bally+Tods+ Chloe+Balenciaga+
Valentino+Marni+Lanvin
List 3:
“Vera Wang”+Missoni+ “Max Mara”+Tomford+
designer+Barneys+ “Neiman Marcus”+Nordstrom
List 1:
“Patek Philippe”+patek+“VacheronConstantin” + Vacheron+
“AudemarsPiguet”+Audemars+Piguet+“UlysseNardin”+
Ulysse+Nardin+“Richard Mille”+Breguet+Bovet+A. Lange
&Sohne + Lang &Sohne+ “a Lange &Sohne”+blancpain
List 2:
IWC+Rolex+Jaeger-LeCoultre+ “Omega
watch”+Zenithwatch+Glashutte +Panerai+ GirardPerregaux+Hublot+“Chanel watch” + “Christian Dior watch”+
“Dior watch”+Breitling + “Tag Heuer”+ “Bvlgari watch”+
“Bulgari watch”
List 3:
Boucheron+Graff+Buccellati+Tiffany+Mikimoto+Asprey+ “Van
Cleef&Arpels”+ “Van CleefArpels”+ Cartier
“Bvlgari Jewelry”+“BulgariJewelry”+“Carrera y Carrera”+
“Harry Winston”+Chopard+Chaumet+Piaget

Cosmetics&
Perfume

	
  

Perfume+fragrance
s+cosmetics+make
up+“skin
care”+antiaging+“sun care”

“Christian Dior Cosmetic”+ “Dior Cosmetic”+Guerlain +
“Givenchy Cosmetic”+“Fresh skincare”+“Acqua di Parma”
+“Perfume Loewe”+“PerfumeFendi”+“Perfume Emilio Pucci”+
Sisley+ “La Prairie” + “Chanel Cosmetic”
+Aesop+Lancome+SKII+Shiseido+“Estee Lauder”
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Appendix B: List of MSAs in high-premium and low-premium sub-

36

samples

Top 30% house premium MSAs
(Descending order)
Santa Barbara-Santa Maria-Goleta, CA
Salinas, CA
San Francisco-Oakland-Fremont, CA
Los Angeles-Long Beach-Santa Ana, CA
New York-Northern New Jersey-Long Island, NY-NJ-PA
Honolulu, HI
San Diego-Carlsbad-San Marcos, CA
Boston-Cambridge-Quincy, MA-NH
Washington-Arlington-Alexandria, DC-VA-MD-WV
Miami-Fort Lauderdale-Pompano Beach, FL
Charleston-North Charleston-Summerville, SC
Seattle-Tacoma-Bellevue, WA
Baltimore-Towson, MD
Cape Coral-Fort Myers, FL
Chicago-Joliet-Naperville, IL-IN-WI
Reno-Sparks, NV
Philadelphia-Camden-Wilmington, PA-NJ-DE-MD
Denver-Aurora-Broomfield, CO
Sacramento--Arden-Arcade--Roseville, CA
Atlanta-Sandy Springs-Marietta, GA
Charlotte-Gastonia-Rock Hill, NC-SC
Phoenix-Mesa-Glendale, AZ
Panama City-Lynn Haven-Panama City Beach, FL
Raleigh-Cary, NC
Minneapolis-St. Paul-Bloomington, MN-WI
Portland-Vancouver-Hillsboro, OR-WA
Richmond, VA
Hartford-West Hartford-East Hartford, CT
Las Vegas-Paradise, NV
Nashville-Davidson--Murfreesboro--Franklin, TN

Average Premium
733,914
513,707
490,337
448,384
419,412
399,380
379,318
335,179
307,590
295,312
288,144
279,127
253,192
247,116
244,009
224,101
220,042
215,045
210,869
210,673
207,017
203,857
199,552
197,999
193,267
191,395
190,731
190,647
184,352
184,198
	
  

	
  

	
  
	
  

Bottom 30% house premium MSAs
(Ascending order)
Rockford, IL
Youngstown-Warren-Boardman, OH-PA
Davenport-Moline-Rock Island, IA-IL
Sherman-Denison, TX
Green Bay, WI
Billings, MT
El Paso, TX
Corpus Christi, TX
Lincoln, NE
Indianapolis-Carmel, IN
Springfield, MO
Erie, PA
Missoula, MT
Champaign-Urbana, IL
Grand Rapids-Wyoming, MI
Yuma, AZ
Toledo, OH
Dayton, OH
San Antonio-New Braunfels, TX
Buffalo-Niagara Falls, NY
Albuquerque, NM
Duluth, MN-WI
Peoria, IL
Salisbury, MD
Boise City-Nampa, ID
Grand Junction, CO
Omaha-Council Bluffs, NE-IA
Augusta-Richmond County, GA-SC
Columbia, SC
Kansas City, MO-KS
Bakersfield-Delano, CA

	
  

Average Premium
80,029
82,723
91,887
94,186
98,053
98,336
100,340
104,311
105,253
105,282
105,523
107,263
110,046
112,408
112,901
113,338
116,011
117,125
118,909
119,888
121,378
121,680
122,899
123,682
124,795
125,079
126,111
127,261
128,449
128,672
130,321 	
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Appendix C: Regressions for the full sample for all luxury product
categories
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Independent Variable
Own lag
Housing premium
(log, t-1)
Luxury Veblen effect
Lux search
Demographics
Population(log)
Median age
Median household
size
% year built
after 2000
Dissimilarity index
D-index (Asian)
D-index (Black)
Wealth
Median household
income(log)
Demand for high-end
goods
% of units with
contract rent>=$1500
Ratio of top10%
income to
median income
Wald chi2

Automobile
Beta
z

Fashion
Beta
z

Wacth-Jewelry
Beta
z

0.723 41.3 ***

0.752 43.6 ***

0.748 43.3 ***

0.703 37.10 ***

0.292 5.00 ***

0.454 4.03 ***

0.108 1.73 *

0.020 2.47 **

0.019 5.07 ***
0.003 3.77 ***

0.006 0.90
0.004 4.05 ***

0.020 3.84 ***
0.003 3.60 ***

0.029 8.41 ***
0.004 4.49 ***

-0.018 -1.47
0.200 4.97 ***
0.019 0.85
-0.039 -2.11 **

0.007 0.47
0.157 3.83 ***
-0.005 -0.21
-0.030 -1.59

-0.006 -0.46
0.190 4.50 ***
-0.009 -0.41
-0.044 -2.37 **

Cosmetics-Perfume
Beta
z

0.001 0.05
0.150 3.83 ***
0.006 0.27
-0.059 -3.11 ***

0.083 4.57 ***

0.064 3.51

0.065 3.59 ***

0.077 4.34 ***

1.069 12.6 ***

0.935 10.9 ***

1.038 11.9 ***

1.175 13.6 ***

0.021 0.93

0.018 0.77

0.041 1.81 *

-0.023 -0.99
48918.2 ***

47680.8 ***

47135.4 ***

48353.4

***

	
  

Note: This table shows the results of the dynamic panel system GMM regressions for the full sample
during the entire study period from 2004-2011. A dependent variable is the log of housing
premium.Four models use different main independent variables, the ratio of brand search to product
search for automobile category, fashion-leather category, watch-jewelry category, and cosmeticsperfume category. *** indicates significance at the 1% level, ** indicates significance at the 5% level,
and * indicates significance at the 10% level.

	
  

	
  

How does an increase in energy
efficiency affect housing prices?
A case study of a renovation
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Abstract
Purpose- The purpose of the paper is to present a case study from Hungary of a renovation, in order
to estimate the effect of greater energy efficiency on residential housing prices.
Design/methodology/approach - The paper uses a dataset on real estate transactions. The sample
consists of all transactions from 2003 to mid-2012 in a treatment and a control group in Budapest's
third district. The paper uses a difference-in-differences framework to test whether prices in a large
block of flats - the largest in Hungary - which underwent major energy-efficiency related renovation
developed differently following the renovation than prices in comparable, neighbouring blocks.
Findings - Our results show that the renovation resulted in prices 9.42% higher than they would have
been absent the renovation, which amounts to over 1 million Hungarian forints on the average flat.
This can be contrasted with around 70 thousand forints in yearly energy savings and the 1.3 million
forint cost of the renovation per flat. The latter implies that outside funding may also be required to
make investment into energy-efficient renovation worthwhile.
Originality/value - The paper is the first empirical investigation into the effect of greater energy
efficiency on residential housing prices in Hungary, and fits well with an emerging literature on the
subject concerning other countries. It also has relevance in the ongoing debates about the possible need
for government funding, and the consequences of making information on energy efficiency more
transparent.
Keywords Energy efficiency, Difference-in-differences, Hungary, residential housing prices

1.

Introduction

The issue of energy efficiency in residential housing has received increased attention
recently. Several countries have implemented "energy certificates" (in accordance with
EU policy [1]) which categorise housing units according to their energy efficiency. The
expectation is that an energy label will influence the price of a given unit, since energy
efficiency not only spares the environment, but also results in lower monthly energy
costs for the household in question.
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A number of empirical questions naturally arise. How much are buyers really
willing to pay for greater energy efficiency? Do they take future savings into account,
and if so, do they gauge them correctly, or do they over- or underpay? Who should
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finance renovations aimed at improving energy efficiency in order to achieve the best
outcome, both for residents and the environment?
This paper presents a case study, which can be a first step in answering such
questions. The estimation focuses on a specific project in Budapest's third district. A
large block of flats (collectively named "Faluház") underwent significant, energyefficiency related renovation in 2009 (preceded by smaller renovations in 2004-05),
while surrounding, otherwise similar blocks did not. We use this natural experiment to
find out how transaction prices reacted to such developments. We find a significant
positive reaction in prices to the major, 2009 renovation of 9.42%.
Some papers have investigated the relationship between energy efficiency and
housing prices in other countries. These papers typically rely on some accepted
measure of energy efficiency, some sort of energy certificate [2]. Two notable European
examples on the residential real estate market are Brounen et al (2011) (investigating
the Netherlands) and Hyland et al (2012) (on Ireland). Using difference-in-differences
methodology in gauging the effects of an event on housing prices has a long history,
dating back to at least Kiel and McClain (1995).
Section 2 will describe the renovation project, while Section 3 focuses on the
dataset and provides descriptive statistics. Section 4 shows the method and the
results, and Section 5 will compare results with those found in the literature. Section 6
concludes.

2.

Renovation: The "Faluház" project

"Faluház" stands for "Village House", a nickname given to the building in question,
since it houses over 3000 people - more than an average Hungarian village. It was
built in 1970, has 886 flats in it, and is Hungary's largest apartment building. Faluház
suffered from all the problems plaguing the block flats of its era: poor insulation,
coupled with massive energy costs. Such blocks were (over) heated centrally, with
inhabitants having no control over the temperature. When the temperature was too
high, people opened the windows, as this was the only solution available.
During 2004-2005, a minor renovation took place, which enabled inhabitants to
adjust the radiators within their apartments. However, energy usage was still not
measured on a flat-by-flat basis, and therefore, energy usage did not decrease to the
extent expected in advance.
In 2009, however, major renovations took place. Windows were replaced, energy
usage (for heating and hot water) became measurable and billable for each flat
separately, the building was insulated from the outside, and solar panels were
installed on the roof. This major renovation was backed by both government funds and
an EU grant, with the inhabitants making a co-payment of around 30% of costs. This
co-payment was not a lump sum, rather a commitment to a several-year plan.

	
  

	
  
	
  
Figure 1. A map of the area
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This second renovation took many years to plan and implement. What makes it
nevertheless a good candidate for analysis is the fact that it was not until the EU
funds were actually secured that it was decided (at the municipality level), that
Faluház would be the building to receive them. Therefore, it was not apparent to the
inhabitants that the renovation could take place until late 2008.

3.

The data

Transaction data for residential housing is collected in Hungary for tax purposes,
originally by each county, and since 2008 by the central tax authority[3]. This dataset
contains a varying amount of information on all transactions in Hungary, notably the
price, the location (at street level) and typically the size of the property. Our dataset is
comprised of transactions screened from this larger database, firstly, for the treatment
group "Faluház", and secondly, for neighbouring, similar blocks of flats, starting in
2000.
The treatment and control groups were assigned through their street addresses
and their type (house, flat, block flat), based on multiple visits to the area. We believe
our screening method (detailed in the Appendix) is sufficiently accurate in identifying
the relevant groups. Both Faluház and the controls are large "block flats", made of
prefabricated concrete blocks. The Hungarian housing market differentiates strongly
between such block flats and other apartments (typically found in brick buildings),
putting a price premium on the latter. Block flats are immediately recognisable and
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have a characteristic, quite uniform look. Figure 1 shows the location of Faluház,
and the control group.
Since there are block flats all over the area, choosing the buildings in the control
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group was a complex issue. We were looking for block flats, which are similar to
Faluház is as many ways as possible (excepting the renovations). While distance is a
factor, it is not the only one. Multiple visits to the area helped identify the control
group pictured on the map [4].
Table 1. Number of observations by group

Time period
2003: Before the first
renovation
2004-2005: During the first
renovation
2006-2008: After the first,
before the second renovation
2009: During the second
renovation
2010-2012: After the second
renovation: 2010-2012
2000-2012

Number of
observations
Faluház
Control
27

253

55

29

105

407

22

49

80
318

163
1081

We have 1400 observations after eliminating outliers and incomplete observations
[5]. Table 7 in the Appendix shows the number of observations each year by group.
There are over twenty observations per year in each group (except for the incomplete
year of 2012), and often significantly more. Table 1 shows the number of observations
for each relevant time period.
Table 2. Variables in the dataset

Variable Name
Price
Size
Year
Faluház
Control (large)

Housing Price Index

	
  

Description
The transaction price of the property in
Hungarian Forints (HUF)
The size of the property in square metres
The year of the transaction, between 2003 and
2012
Equals one if the transaction took place in the
treatment group
Equals one if the transaction belongs to the
larger control group only
A housing price index for ats in Budapest's third
district. Base index, with 2011 (the last
complete year) as its base.

	
  
	
  
Table 2 describes the variables available for each transaction in the dataset. We
will now present descriptive statistics, first focusing on size. Figure 2 shows the
distribution of the size of the properties sold over the entire period, for each group.
A few conclusions can be drawn from this figure. Firstly, there is little variation in
the size of flats in the Faluház block. This is not surprising, since blocks of flats are
built with a limited number of available layouts. Most flats are therefore 48, 49 or 52
square metres in size. There is greater variability in the control groups, since they
contain multiple blocks with differing layouts. Here, too, however, there are pile-ups at
32, 48-52 and 66 square metres: these are typical flat sizes. Table 8 in the Appendix
shows the average, median, minimum, maximum and standard deviation of flat size in
each group.
Figure 2. Distribution of flat sizes (in square metres) by group

It is customary to use price per square metre as a dependent variable in the real
estate market. It is important to note, however, that while size is a defining factor in
house prices, the relationship between price per square metre and size is not
necessarily linear. In our case, the relationship appeared to be quadratic, implying
that both very small and very large housing units may enjoy a premium in price per
square metre, instead of just very small units. There are a few possible of reasons for
this, which it may be interesting to examine in detail in a more general case. We
mention only one, a supply-side effect: there may be a shortage of large flats, since
these were often divided up into smaller units in the past. In the case of Faluház, the
quadratic form of the size was invariably highly significant.
Figure 3 shows median price per square metre over time, for each group[6]. The
graph shows that in the first half of the decade, the control group had a fairly stable
price premium over Faluház, which changed around 2008.
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Figure 3. Median nominal HUF price per square metre over time
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Our dependent variable of choice will be (the logarithm of) price per square metre
in 2011 forints, that is, deflated by the local Housing Price Index [7]. There are a few
other observations we can make based on the deflated time series. Firstly, that block
flats have been losing their value throughout the entire period. This is a country-wide
phenomenon, and the area under investigation is no exception. In Faluház, however,
flats have been more successful in retaining their value over the past few years. These
trends are even more apparent in median values, see Figure 6 in the Appendix.
Second, it is worth noting that deflating by the local Housing Price Index should
partial out the effects of the economic crisis, a defining characteristic of the real estate
market since 2008.

4.

M ethod and results

We estimate the following difference-in-differences model, where size and yeardummies may appear as controls:
𝑙𝑜𝑔

𝑝𝑟𝑖𝑐𝑒/𝑠𝑖𝑧𝑒
= 𝛽! + 𝛽! · 𝑎𝑓𝑡𝑒𝑟 + 𝛽! · 𝑓𝑎𝑙𝑢ℎ𝑎𝑧 + 𝛽! · 𝑎𝑓𝑡𝑒𝑟 · 𝑓𝑎𝑙𝑢ℎ𝑎𝑧
𝑖𝑛𝑑𝑒𝑥/100
+ 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠.

(1)

The parameter of interest is𝛽! , which shows the difference in the dependent
variable between the treatment and the control group, after and before the renovation,
where 𝑦 indicates the dependent variable:
𝛽! = 𝑦!"#$%,!"#$!!" − 𝑦!"#$%,!"#$%"& − 𝑦!"#$%",!"#$!!" − 𝑦!"#$%",!"#$%"&

(2)

The difference-in-differences approach is essentially a fixed effects technique: it
eliminates unobserved heterogeneity that changes over time but is the same across

	
  

	
  
	
  
(treatment and control) groups. Nevertheless, it would still be worthwhile to control
for other housing characteristics, not only in order to decrease the error variance, but
because flats selling before 2009 may have been systematically different from those
selling after 2009. It is not unlikely that this is the case, taking into account that the
period in question coincides with a worldwide economic crisis. Currently, we can
control for the size of the unit only.
Dividing by the index removes the local (district-wide) trend in sales prices over
the period. This enables us to put transactions from 13 years (where inflation, the
economy and the real estate cycle all caused sales prices to change) into two categories:
"before" and "after" the renovation, and to interpret results in 2011 forints. However,
we can also include year-dummies as controls - these will pick up any residual time
trend left in the data.
The issue of timing is crucial. We are looking for the effects of a renovation on
housing prices, so the question naturally arises: when would we expect such effects to
materialize? Housing prices may conceivably react to the first rumours of a renovation.
Another point of interest is when the rumour becomes fact, that is, when it is
established that the renovation will take place. However, co-payments are usually
required, and housing prices may not react until after these payments have been
made. Payments may, however, continue for several years, while saving resulting from
the renovation begin immediately after it is completed. All in all, we expect the
adjustment of housing prices to be gradual, and therefore, we chose to omit the
"murky" years from the estimation. The effect of the first renovation was therefore
measured by comparing 2003 to 2006-2008, while the effect of the second, major
renovation was estimated by comparing 2006-2008 to 2010-2012.
Results can be seen in Tables 3 and 4. We use robust standard errors as there was
evidence of heteroskedasticity.
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Table 3. Results: first renovation, 2004-2005

VARIABLES

46

(1) Log price per square
metre

(2) Price per square
metre

(2011 forints)

(2011 forints)

(2011
forints)

-0.0556***

-10,538***

-456,795**

(0.0198)

(3930)

(207,806)

-0.0968**

-18,565***

-802,899***

(0.0379)

(5628)

(278,719)

0.0558

7,305

317.928

After

Faluház

After ×
Faluház

(3) Price

(0.0428)

(6607)

(330,651)

Size, size
squared

Yes

Yes

Yes

Year dummies

Yes

Yes

Yes

Observations

822

822

822

0.133

0.160

0.281

R-squared

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

The results for the first renovation show no significant effect, that is, the
interaction term is insignificant. As expected, the "after" variable, along with the year
dummies, is significant, indicating simply that even deflated prices change over time.
The "Faluház" variable is also significant, and shows the price premium of nonFaluház blocks.
Table 4. Results: second renovation, 2009

VARIABLES

(1) Log price per
square metre

(2) Price per
square metre

(2011 forints)

(2011 forints)

-0.0800***

-17,623***

-1,041,000**

(0.0232)

(4967)

(273,207)

-0.0435**

-11,709***

-506,442

(0.0198)

(3608)

(181,691)

0.0942***

19,107***

1,052,000***

(0.0288)

(5568)

(289,679)

Yes
Yes
755
0.139

Yes
Yes
755
0.140

Yes
Yes
755
0.306

After

Faluház

After × Faluház

Size, size squared
Year dummies
Observations
R-squared

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

	
  

(3) Price
(2011 forints)

	
  
	
  
In the case of the second, major renovation of 20009, all variables of interest are
strongly significant (including size and its square). Year-dummies are also often highly
significant typically individually are always jointly.
The relationship between the dependent variable and size displays the conjectured
U-shape. The minimum is at 73 square metres, a typical mid-sized flat. The gradual
decrease in the relative value of block flats is apparent from sign of the coefficient on
"After", as well as the year dummies, which, when significant, are always negative.
In the first specification, the coefficient on Faluház shows that before the
renovation, Faluház flats were relatively cheaper than control flats (by around 4.4%),
that is, the relationship seen in Figure 4 holds even when controlling for size and year.
After the renovation, this relationship changed: the sum of the coefficient on Faluház
and the coefficient on After ×Faluház is positive at around 3.7%. The difference-indifference estimator is the coefficient on the interaction term. This shows a positive,
significant effect of the renovation of 9.42% - enough to reverse the relationship
between Faluház and control group flats.
The second specification shows a difference of around 11 700 forints per square
metre between Faluház and control flats before the renovation (Faluház being
cheaper), which changes to around 7400 forints after the renovation, with Faluház the
more expensive option. The difference-in-differences estimator shows an effect of over
19 000 forint per square metre. The third specification is run with the total price as
the dependent variable (deflated, of course). In this case, the difference-in-differences
estimator shows an effect of over 1 million forints per flat.
In order to place these results in context, it is worth making some back-of-theenvelope calculations.
First, we'd like to know whether the increase in price is on par with the savings in
energy costs. We know that energy costs per flat dropped by approximately 50 000
forints between 2008 and 2011 (in 2011 forints)[8]. Our results show an increase in the
price of an average Faluház flat of around 1 052 000 forints (also in 2011 forints). We
will look at the situation of a buyer deciding between getting an energy efficient flat
similar to Faluház currently and getting a less energy efficient flat similar to Faluház
before the renovation (for about a million forints less). The buyer is indifferent
between the two options if the present value of the savings in energy costs are also
around one million forints. The present value, in turn, depends on the expected
interest rates, and the number of time periods. If we treat the yearly savings as an
annuity, then indifference occurs at an interest rate of 4.75%. However, at a rate of 50
000 a year it would take over 21 years to get a present value of 1 052 000 forints, even
if interest rates were close to zero. This implies that the increase in price reflects more
than the energy savings only. The effects of a renovation can affect the price through
several channels - for example, the fact that the building managed to attract such
large investment in itself may signal desirability. A more likely scenario is that there
is an expectation that energy costs will continue to increase. Since 2007, gas prices
have increased by over 10% each year. If people expect this trend to continue, then
assuming a 4% risk-free interest rate, a price-difference is equal to about 15 years of
savings - a realistic result.
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Second, it is also worth comparing the results with the costs of the renovation.
The average cost per flat for the 2009 renovation was around 1 300 000 forints (in 2008
forints), which is higher than the one million gained in the value of the flat (or the
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savings that accrue over the years, with realistic interest rates). This shows that such
renovations are unlikely to take place without some sort of outside funding. Such
funding is therefore necessary in order for the state's goals regarding energy efficiency
to be realized.

5.

Related literature

In this section we briefly present how our results fit in with those in the related
literature. As mentioned in Section 1, there are at least two notable, recent European
examples of investigations into the effect of energy efficiency on residential housing
prices: Brounen et al (2011) (investigating the Netherlands) and Hyland et al (2012)
(on Ireland). Both these papers measure energy efficiency through energy performance
certificates (also called energy labels), and both find significant effects. The
expectation that a favourable energy label will increase prices is shown to be true.
Table 5 shows price premiums compared to a "D" label in the two papers [9].
Table 5. Price premium compared to a "D" label

Label
A
B
C
D
E
F

Price Premium
Holland Ireland
10.2%
11%
5.6%
5.8%
2.2%
0.7%
0%
0%
-0.5%
1.7%
-2.5%
-5.6%

In Hungary, energy labels are still a novelty and during most the period under
investigation are not yet present on the market. The increase in price that we
measure, however, is similar in magnitude to an improvement from a D to an A label,
that is, quite large. We believe that effects may become even more pronounced once
energy labels become widely used and can act as a reliable indicator of energy
efficiency levels.
Both papers also compare their results on prices with the energy-related savings
due to a better energy label. Hyland et at (2012) treat the savings as an annuity, and
use a 5% discount rate. The difference in price in such a case does not completely
account for the savings. Brounen et al (2011) on the other hand assume 12 years of
ownership (the average in Holland) and a 4% discount rate. In their case, conversely,
the price premium exceeds the expected savings. The chosen parameters, as we have
seen in the Hungarian case, matter greatly, and further work will attempt to identify
the most plausible values.

	
  

	
  
	
  
6.

Conclusion and further work

This paper presented a case study from Hungary on the effect of greater energy
efficiency on residential housing prices, using a dataset on real estate transactions.
Our data show that the second, major renovation of Faluház had a significant effect on
apartment prices in the Faluház building. Prices after the renovation are over one
million forints higher then they would have been absent the renovation, a change of
over 9%.
In further work we plan to analyse the various channels that led to this shift in
prices. We plan on collecting advertising data to see how the renovation(s) were
presented. Another avenue of investigation is the generalisability of our results. When
energy certificated become widely used, it will become possible to conduct analyses on
a wider scale.
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Notes
[1]

Directive 2002/91/EC makes energy performance disclosure mandatory for all
member states. It was recast in 2009, and implementation is still ongoing.

[2]

A few papers relating to the residential housing market are Australian Bureau of
Statistics (2008), Zheng et al (2012), Amecke (2012) and Yoshida and Suguira
(2010).

[3]

NAV: Nemzeti Adó- és Vámhivatal.

[4]

Block flats are either 10 or 4 stories high, and the latter are viewed more favourably
by the market. In a future extension, data permitting, we plan to focus only on 10story blocks.

[5]

A detailed description of the screening process for eliminating outliers and
incomplete observations can be found in the Appendix.

[6]

The median is the preferred measure of central tendency when looking at time
trends in real estate prices. Averages are shown in the Appendix.

[7]

The exact values of the Housing Price Index, and figures showing the mean nominal
prices and median price per square metre can be found in the Appendix.

[8]

Calculation of energy costs made by the Energiaklub Climate Policy Institute,
http://energiaklub.hu/en.

[9]

The results come from different models in different countries and are thus not
immediately comparable. However, it is noteworthy that they still show a
remarkable similarity. All results are statistically significant, excepting Ireland's
"C".
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A. Appendix
The Appendix contains additional information on how our sample was obtained, and
provides more detailed tables and further figures.

A.1 Acquiring and screening the data
The original source of the real estate transaction data used in this paper is the Land
Registry Office. All real estate transactions are obligatorily registered at the Office,
and several descriptors of each transaction are archived there. The database includes
the year of the transaction, the contract price, the address, the size and the type
(detached house / condominium / prefabricated block flat) of the real estate. In around
10% of cases, the Office also conducts a site visit to verify submitted data. In these
cases around 30 further features of are registered, including, for example, the building
materials used for the walls and roof, and the type of heating installed. We acquired
the first part of the dataset (up to the end of 2007) from the FHB Mortgage Bank, and
the second part (from 2008) from the Hungarian Statistical Office (KSH).
From the Land Registry Database, we needed to identify block flats in the
treatment and control areas. While the database contains a variable describing the
real estate's type, this variable - not a key variable for the purposes of the Lard
Registry Office - is often imprecise: specifically, not all block flats are identified as
such. This is because block flats form a subset of flats (apartments, condominiums),
and many are simply noted (technically, miscategorised) as condominiums. The
opposite type of miscategorisation, that a flat would be marked as a special type when
it in fact isn't, is far less likely (and based on cases we could verify, did not occur at
all).
Due to a change in data protection legislation, the data available in the database
changes at the beginning of 2008. Until the end of 2007, the exact address of the flats
was included in the database. Since 2008, however, the house numbers are no longer
available. This means that we had to follow slightly different processes for selecting
the transactions relevant to this paper (either as treatment or control observations) in
the two periods. In the following paragraphs, we describe how selection took place.
We took several field visits to the neighbourhood, and compiled a detailed list of
the exact street addresses (and based on these, the postal codes) of the relevant real
estate (block flats) in the area. Prior to 2008, therefore, the records needed for the
paper could be exactly identified in the transaction database.
Beginning in 2008, the lack of the street address made it somewhat more
complicated to exactly identify our target groups. Some streets in the neighbourhood
(Ágoston utca and Szőlő köz) contain only block flats, and we therefore included all
observations from these streets in our selection. In those cases where the records
specifically stated that the real estate in question was a block flat, we accepted this
identification (for the reasons outlined above). Some observations could be identified as
block flats based on their other features (eg. concrete walls and roofs).
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Table 6. Screening the data: number of observations

Screen
Original dataset (2003-2012)
No size
No price
Result
Size under 30 or over 120 square
metres
Price too high
Price too low
Price per square metre too high
Price per square metre too low
Final result

52

Number of
observations
1,588
3
0
1,585
177
0
5
0
3
1,400

In all other cases, we identified block flats using the typical block flat unit sizes in
each street. Prefabricated blocks have a limited number of unit sizes, and flats on each
floor resemble each other closely. We used the database from before 2008 to see the
typical block flat unit sizes in each street, and calculated the ratio of block and nonblock flats for each unit size. We then decided on some (arbitrary) thresholds for
inclusion: if the ratio of block flat to non-block flat transactions for a given size in a
given street before 2008 was at least 80% (4:1), and this ratio was calculated from at
least 20 transactions, then we categorized all flats of that size in the given street as
block flats from 2008 onwards. In the case of the treatment group Faluház's street
(Szőlő utca), we also took into account that the street spans two postal codes. The
postal code containing Faluház itself has a few other, non-block houses in it, however,
between 2000 and 2007 there were no non-block flat transactions at all. Identifying the
treatment group from among the block flats was therefore relatively simple. There are
in fact two other block buildings in Faluház's street, but they have a different postal
code.
This method of identifying block flats does, of course, introduce the possibility of
bias. If we are including some observations that didn't, in fact, relate to block flats,
then this may increase average prices (since non-block flats are typically more
expensive than block flats). However, this should not severely influence the differencein-differences estimator.
The resulting database was purged of outliers and incomplete observations. Table
6 demonstrates the results of the screening process. From the original 1588
observations 3 were dropped as they lacked data either on size or on price. The
resulting dataset of 1585 observation was then screened for outliers. In fact, there
were very few observations that needed to be excluded, and all together only 185 were.
These included transactions where sizes were implausibly large or small (sometimes 1
square metre, indicating a mistake made during data entry), prices that were too
unlikely (a maximum price of 30 million HUF and a minimum price of 2 million HUF
were specified for 2011, and then deflated by the Consumer Price Index to form

	
  

	
  
	
  
maximum and minimum prices for each year), and prices per square metre which were
too unlikely (the maximum in the case of prices per square metre was 500 thousand
HUF, and the minimum, 50 thousand).
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A.2 Further tables and figures
Table 7. Number of observations by year and by group

Year
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
Sum

Number of
observations
Faluház
Control
57
253
19
78
36
131
38
202
36
130
31
75
22
49
34
59
29
66
17
38
319
1081

Table 8. Flat size: descriptive statistics by group

Statistic
Mean
Standard deviation
Minimum
25th percentile
Median
75th percentile
Maximum

Faluház
49.37
3.95
42
48
49
49
82

Control
52.88
10.56
31
48
50
65
82

Table 9. Values of the Housing Price Index for the 3rd district in Budapest and the Consumer
Price Index, 2011=100

Year
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

	
  

Housing
Price Index
85.2
98.2
95.2
99.7
100
106.1
101.5
95.9
100
95.8

Consumer
Price Index
66.8
71.4
74
76.8
83
88
91.7
96.2
100
105.6
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Figure 4. Mean price per square metre over time (nominal)
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Figure 5. Mean price per square metre over time (deflated)

	
  

	
  
	
  

Figure 6. Price per square metre over time (median, deflated by a Housing Price Index)
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Abstract
This paper shows how the real estate market is influenced by the new Energy Performance Certificate
Template-law 2012, focused on condominium market in Vienna. The purpose of the following study
was to analyze the changed role of real estate agents and to show their reactions towards the new
market situation. Therefore it was decided to observe the advertisement market carefully. The
observation concentrated on the following two questions:
1. Changed role of the real estate agent?
2. Changes on the condominium advertisement market until December 1st, 2012?
Since November 17th, 2012 until December 22nd, 2012, 1474 advertisements of the Viennese
condominium market, listed in the IMMO Kurier were analyzed. The IMMO Kurier is a supplement of
a well-known Austrian daily newspaper, which appears every Saturday. Due to the investigations it
could be identified that the total amount of advertisements decreased whereas the quantity of
advertisements including the calculated heating demand increased. Therefore real estate agents are
fulfilling the legal requirements of EAVG 2012 and do not risk penal provisions. In conclusion the real
estate market was redesigned by EAVG 2012 and the impacts have to be observed and analyzed.
Keywords Energy Certificate Template Law 2012, Condominium market, Advertisements of
condominium market, Real estate agents, Calculated heating demand

1.

Introduction

The purpose of this paper is to show influences on the real estate market by Energy
Performance Certificate Template-law of 2006 and 2012, with a focus on condominium
market in Vienna.
After a short overview of the legal situation until December 1st, 2012, the
condominium market in Vienna is analyzed. The impact of the new Energy Certificate
Template law – 2012 is illustrated and the resulting and observed changes on the real
estate market by new regulations are presented.

2.

View back to the legal situation until December 1st, 2012

In August 3rd 2006 the Energy Performance Certificate Template-law – EAVG was
edited. For buildings with an issued building permit after December 31th, 2005, an
energy certificate should have been calculated until January 1st, 2008. For buildings
with an issued building permit before January 1st, 2006 an energy certificate should
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have been calculated until January 1st, 2009. As a result every property buyer and
tenant should have been informed about the energy consumption of objects since
January 1st, 2009. The information should have been given to the customers during the
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buying or at least contracting process. In this phase of transaction customers should
have been informed about the calculated energy performance of the offered building
(EAVG, 3.08.2006).
However, the legal consequences for missing energy certificates were weak. If the
seller or landlord did not submit an energy certificate until the buyer or tenant has
given a contractual notice, appropriate energy performance was agreed. Summing up,
there was the possibility to substitute the need of an energy certificate by informing
customers that the energy certificate is still missing and the object has a typical
heating demand according to its age and type of construction (§5, EAVG, 03.08.2006).

3.

Changes of the Viennese condominium market

The private Viennese real estate market is determined by apartments. During the
housing census 2001, 910,745 [1] apartments were counted. 475,423 [2] apartments
were private owned. Only 87,741 [1] apartments are situated in buildings with one or
two flats. The purpose of the following calculation was to investigate if market prices,
of condominiums located in Vienna, are already influenced by energy performance of
buildings. It was assumed that brand new buildings have to fulfill the new building
code 2007 (OIB Richtlinie 6, 2007) and therefore have a good energy performance.
Used condominiums were not regulated by law. Therefore the energy performance of
used objects is generally speaking bad. If a good energy performance is a market driver
it can be estimated that this results in an increasing demand for brand new
condominiums. In this case a higher rise in prices for brand new condominiums can be
expected in comparison to used condominiums.
Since 2000 the Austrian Chamber of Commerce - Federation of Real Estate
Professionals collects average prices of real estates all over Austria. The prices are
collected on district level with different rating criteria. All member companies of the
Federation of Real Estate Professionals were invited to participate to the market study
by using a data collection sheet. The given data show a statistically calculated average
of the, in the previous year, achieved prices, based on individual objects. In practice,
higher and lower prices for single objects can be achieved. Extreme values were
eliminated from the analysis of the surveys. [3] For the calculation of the Viennese
condominium market the categories brand new and used condominiums were chosen.
Both categories represent three rooms’ apartments of 70 m² without parking lot. Both
condominium categories are divided into the following subcategories:

	
  

	
  
	
  
Table 1. Selected subcategories for brand new and used condominiums.
(Immobilienpreisspiegel, 2012)
brand new condominiums
average residential value

good residential value

very good residential value

mixed - built residential
area, normal transport
infrastructure,
minimum
equipment (carpet, tiles in
the
washrooms),
unambitious architecture

good
residential
area,
standard equipment made of
a better quality, balcony,
loggia, common spaces,
attractive architecture

very good residential area (villa district,
nice view), high quality equipment
(parquet floor, modern bathrooms), large
balcony,
terrace
,representative
architecture, modern heating technology

used condominiums*
average residential value

good residential value

very good residential value

Bathroom, toilet, windows
of
compound
glass,
central heating, normal
transport
infrastructure,
mixed – built residential
area, a good building
stock

Modern bathroom, toilet,
central heating, windows
made of insulated glass,
balcony,
eventually
an
elevator, good residential
area, no immediate need for
modernization

Modern bathroom and toilet, central
heating, parquet floor, balcony elevator,
very good residential area , modern
heating technology

*For used condominiums there is also a subcategory of simple residential value available. As there is
no possibility to compare this subcategory to an equivalent subcategory of brand new condominiums, it
was not considered in the calculations.

The following calculations were done on the basis of the collected data. An
agreement for using these data was given by the Austrian Chamber of Commerce Federation of Real Estate Professionals.
The data of the two Viennese categories: brand new and used condominiums
collected from 2007 and 2011, were taken. The data of 2007 were published in the year
2008 and the data of 2011 were published in the year 2012. In this paper the
calculated period will refer to the publishing date and is called 2008 until 2012. For
this period rises in prices for all 23 Viennese districts were calculated. The calculated
values are shown in figure1. Rise in prices of different types of condominiums located
in Vienna:
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Figure 1. Rise in prices of brand new and used types of condominiums are compared to
another. The graph shows results for every district of Vienna
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No typical higher rate of rise in prices for new condominiums can be seen. There
are some districts in Vienna, which already show that new condominiums have a
higher rise in prices compared to used ones. But there are also some districts, where
used condominiums have a higher rise in prices compared to brand new ones. The
graph shows a very indifferent picture of the Viennese condominium market. This can
be a result of the lacking in transparency of the energy performance of buildings,
which slows down proper reaction of the real estate market towards energy conscious
sales processes. However, it has to be considered that also additional parameters may
influence the condominium market in various ways. Further investigations have to be
done in order to determine the influence of energy performance of buildings to the
price system of condominiums. The new legal situation in Austria will force the market
to give more transparency of the energy performance of buildings.

4.

New legal situation of Austria EAVG 2012

Because of the lack of information of the energy performance of buildings, a new
version of the Energy Performance Certificate Template-law – EAVG 2012 was edited
on April 20th 2012. Several paragraphs were changed to enhance the preparation of
energy certificates for offered buildings. The following items can be seen as the most
relevant changes of the new edition of the Energy Performance Certificate Templatelaw – EAVG 2012. It shows the following adaptations.
First, it starts with the concretion of content. The new regulation of this paragraph
results in an obligation of mentioning the following parameters of the energy
certificate in all real estate advertisements. This obligation is valid from December
1st, 2012. (§1, §10 (1), EAVG 2012, 20.04.2012)

	
  

1.

The demand of heating [HWB]. This parameter shows the calculated heating
demand in order to condition the indoor air during the heating period. (OIB
Richtlinie 6, 2011)

2.

The total energy performance factor. This parameter is a non-dimensional
value, which compares the actual energy performance value of the concrete

	
  
	
  
building with the theoretically requested energy performance value of the
building code. If the parameter is less than 1 it shows that the offered building
is better than the minimum requirements of the building code. Otherwise, if
the parameter is more than 1, this building does not match the required
minimum criteria of the building code (Hüttler, 2012). For those buildings,
which have already been certified during the last years, a transitional
arrangement exists in the Energy Performance Certificate Template-law –
EAVG 2012. In this case the energy certificate is still valid according to the
Energy Performance Certificate Template-law – EAVG (§ 10(2), EAVG 2012,
20.04.2012).

In case of missing information on required parameters in advertisements, penal
provisions of about 1450 EUR can be charged. As a matter of a fact, real estate agents
are from December 1st, 2012 forced to show the results of the energy certificates in
their advertisements. Only if the real estate agent has fulfilled the warning and
notification duty of the necessity of submission of energy certificates, he/she cannot be
shamed for not marketing the required parameters of the energy certificate anymore
(§ 9(1), EAVG 2012, 20.04.2012).
Subsequently, the presentation and submission obligation has to be fulfilled before
the buyer or tenant has given a contractual notice. A copy of the energy certificate has
to be handed over to the customer fourteen days after signing the contract (§4, EAVG
2012, 20.04.2012).
Furthermore the exceptions of the Energy Performance Certificate Template-law –
EAVG 2012 are strictly defined:
1.

Buildings, which are only kept frost-free;

2.

Buildings, which are ready for demolition. In this case the contract says
buyers have to break down the building within the next three years;
Buildings that are only used for worship or religious purposes;

3.
4.
5.

Temporary Buildings, which are only built for a use phase of two years;
Industrial sites, workshops and agricultural buildings, in case that the main
part of the used energy to condition the indoor air is taken from waste heat in

6.

the building;
Residential buildings that are only used for a limited period over a year. But
only if the short use phase results in a reduced energy demand to less than

7.

25% in comparison to a continuous use;
Free standing buildings with a total floor space of less than 50 square meters
(§5, EAVG 2012, 20.04.2012).

In conclusion there are only few exceptions. Even old, as monuments protected,
buildings have to have an energy certificate (OIB Richtlinie 6, 2011).
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5.

Resulting and observed changes by new legal regulations

5.1

Changed role of the real estate agent

62
Comparing the Energy Performance Certificate Template-law – EAVG to the Energy
Performance Certificate Template-law – EAVG 2012 the following changes for future
activities on the real estate market can be seen. Until November 31th, 2012 the
exchange of the energy certificate was an act between seller and buyer or landlord and
tenant. The role of the real estate agent was only a minor one during the submission
process. Since December 1st, 2012 the role of the real estate agent changed. From now
on real estate agents are responsible for advertising real estates in an energyconscious way. They are the first contact partners for customers and therefore they
will have to explain the differences of the illustrated energy parameters. As a result
customers want to get more information about the condition of the building stock
during the real estate sales process. Therefore real estate agents will have to play an
educative role during the sales process. They have to explain to customers on the one
hand the differences between the required parameters and on the other hand the
results of different values of these parameters. From today’s point of view many real
estate agents will have to inform customers of the advantages and also disadvantages
of buildings in the light of a good or bad energy performance. Their job profile will
change more and more to a real estate consultant. Especially as they have to point out
that the demand of heating energy is also depending on individual needs and not only
on buildings. Energy costs also depend on the installed type of heating system e.g.
cockle stove, floor gas heating system, oil fired central heating system, heat from a
district heating network (waste incineration and woodchips), electric heating system
(photovoltaic, wind, water, nuclear power), solar heating system etc. The long list of
heating technologies shows the variety of building services. This makes it difficult to
explain how the values of the required parameters are going to influence the amount
of the energy bill in the future. The quality of information given during the sales
process to customers will be crucial for customers’ satisfaction during the use phase.
Satisfied customers are the best recommendation for real estate agents.
In addition to the technical requirements and issues, the issue of pricing energy
efficient buildings will play a key role in the future. Otto Bammer and Christian
Brunner already created various methodologies for the valuation of energy efficient
buildings (Bammer and Brunner, 2012). In theory it is possible to calculate the value
of energy efficient buildings in a proper way. However, the unknown factor is still the
reaction of customers to the transparency of energy performance of buildings.

	
  

	
  
	
  
Generally speaking the following reactions can be expected:
1.

Energy efficiency is seen as a social responsibility and customers like to pay

2.

even more for energy efficient housings than it is expected from a technical
point of view;
The energy parameters are taken as an indicator for the condition of the

3.

building stock and customers pay just as much as it is expected from a
technical point of view;
It is also possible that customers pay more attention to additional parameters
of the real estate market and therefore the energy performance of housings is
playing a minor role during sales processes.

Realistically it can be assumed that customers will use the energy parameters for
further price negotiations. At the moment the location and the age of building are the
main aspects of negotiations. As the EAVG 2012 requires more transparency of the
energy performance of buildings, the fulfillment of §3 EAVG 2012, 20.04.2012 forces
real estate agents to deliver customers further information for negotiations. In fact, it
will be difficult to argue best prices for buildings with bad energy performance.

5.2 Changes on the condominium advertisement market until December1st, 2012
Due to the fact that the information of bad energy performance of a building can be
taken as a disadvantage of the offered building it was assumed that real estate agents
will hesitate to fulfill the requirements of the EAVG 2012. Therefore it was decided to
observe the advertisement market carefully. The observation focused on the following
two questions:
1.

Are the real estate agents willing to accept the new legal regulations or not?

2.

How many real estate agents will ignore the new duties and will risk a penalty
of about 1450 EUR?

Again Viennese condominium market is an interesting market – place for
investigations. In November 2012 the internet services were evaluated. It became
obviously that several advertisements are still not referring to the energy performance
of buildings. Sometimes the parameters were mentioned in the description of the
object and sometimes the parameters were filled in in the offered template of the
platform. However, it turned out that the results are poor and the work impact is high.
One reason for the high work impact was that internet service systems are constantly
changing. Some real estate agents changed their advertisements several times a week
in order to keep their advertisements on a high level of actuality. Therefore all
collected advertisements have to be saved on the computer or at least printed out. For
these reasons it was decided to change the methodology by using a printed version of
real estate advertisements. The idea was to get more solidity into the study. For
printed real estate advertisements, real estate agents have to stick to fixed delivery
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dates and after that, changes of the advertisements are not possible. It was decided
to take the printed version of the IMMO Kurier for further research activities. The
IMMO Kurier is a supplement of a well-known Austrian daily newspaper, which
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appears every Saturday. From November 17th, 2012 until December 22nd, 2012 the
advertisements of the IMMO Kurier were evaluated. The following supplements were
selected: IMMO Kurier of November 17th, 2012, IMMO Kurier of November 24th, 2012,
IMMO Kurier of December 1st, 2012, IMMO Kurier of December 8th, 2012, IMMO
Kurier of December 15th, 2012 and IMMO Kurier of December 22nd, 2012. In total 1474
advertisements of condominiums were analyzed.
Table 2. The total amount of advertisements and the amount of advertisements including the
energy parameters for every supplement
date of IMMO total
amount
Kurier
advertised
condominiums

of advertisements
including advertisements
including
calculated heating demand
calculated heating demand in%

17.11.2012

341

1

0,3

24.11.2012

334

13

4

01.12.2012

260

150

58

08.12.2012

238

190

80

15.12.2012

200

171

85,5

22.12.2012

101

87

86

TOTAL

1474

The next graph in figure2 is showing two trend lines, one of the total amount of
advertisements and one of the amount of advertisements including the calculated
heating demand. It can be clearly seen that with the validation of the Energy
Certificate Template law 2012 on December 1st, 2012 the total amount of
advertisements was reduced and the quantity of advertisements including the energy
parameters increased.

	
  

	
  
	
  
Figure 2. The increasing number of illustrated energy parameters
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Figure 2 illustrates that real estate agents are willing to fulfill the legal
requirements of EAVG 2012. They do not risk a penal provision of 1450 EUR. In
parallel it is noticed that the amount of advertisements has decreased. The seasonal
influence (just around Christmas) may play a minor role for the reduction of
advertisements. It turns out that real estate agents hesitate to publish advertisements
without calculated heating demand. On January 10th, 2013 these results were
confirmed by a statement of a well-known real estate website. In this statement the
platform informs customers that there has been a reduction of advertisements since
December 1st, 2012 of about 15%. This reduction is attributed towards the new legal
situation. (…) It is very likely that the demand of energy efficient housings will be
increasing. This is very interesting for landlords and sellers as these objects are
expected to achieve higher prices on the market in the future [4].

6.

Conclusion

The investigation of the advertisement market for the period November 17th, 2012
until December 22nd, 2012 have shown that real estate agents are willing to fulfill the
new legal requirements. On November 17th, 2012 only 0,3% of advertisements
illustrated energy parameters. This was really surprising, as even for new buildings no
energy conscious marketing existed. The situation changed until December 22nd, 2012
rapidly. In this supplement already 86% of the advertisements of the Viennese
condominium market illustrated the calculated heating demand of buildings. As a
result a new market transparency of energy performance of buildings has been
created. Up to now it cannot be said how customers will react towards this new
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transparency in the future. Generally speaking the following reactions can be
expected:
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1.

Energy efficiency is seen as a social responsibility and customers like to pay
even more for energy efficient housings than it is expected from a technical
point of view;

2.

The energy parameters are taken as an indicator for the condition of the
building stock and customers pay just as much as it is expected from a
technical point of view;

3.

It is also possible that customers pay more attention to additional parameters
of the real estate market and therefore the energy performance of housings is
playing a minor role during sales processes.

Realistically it can be assumed that customers will use energy parameters for
further price negotiations. But will customers also refuse to buy or rent buildings
without a good energy performance? For these reasons it is planned to repeat the
investigations in February/March 2013. It can be estimated that further results will be
available for determination of the development of the Viennese condominium market.
Summing up due to the implementation of EAVG 2012 the real estate market was
redesigned. Ongoing research activities will observe the new market in order to predict
further trends of the real estate market.

Notes
[1]

www.statistik.at 2013d, “Gebäude und Wohnungen 2001 nach Art des Gebäudes
und
Bundesland”http://www.statistik.at/web_de/statistiken/wohnen_und_gebaeude/best
and_an_gebaeuden_und_wohnungen/index.html (11.01.2012) [1.06.2007].

[2]

www.statistik.at 2013d, “Gebäude und Wohnungen 2001 nach Eigentümer,
Eigentümerin des Gebäudes und
Bundesland”http://www.statistik.at/web_de/statistiken/wohnen_und_gebaeude/best
and_an_gebaeuden_und_wohnungen/index.html (11.01.2012) [13.08.2007].

[3]

www.wkimmo.at 2013c, „Immobilienpreisspiegel 2012“
http://portal.wko.at/wk/format_detail.wk?angid=1&stid=391396&dstid=188&titel=I
mmobilienpreisspiegel%2c2012 (09.01.2012) [30.05.2012].

[4]

www.immobilien.at2013a, “Angebotsrückgang durch Energieausweis”,
http://www.immobilien.net/we/News-Events/Angebotsrueckgang-durchEnergieausweis/9/43/142/3317/article.aspx (10.01.2013) [10.01.2013].
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Abstract
Purpose - Given age-related dwindling of physical competencies and the upcoming necessity of homebased nursing care in the home of elderly people, this study shows the spatial and social implications
with reference and to the person-environment fit.
Design/methodology/approach - A qualitative approach has been chosen in order to conduct a
penetrative single case analysis whose multiplicity permits a socially realistic description of the
specific research context. Eleven members of staff from six different care organisations based in
Austria were asked about these circumstances within the framework of expert interviews, supported
by interview guidelines and recorded with an electronic device. The transcribed interviews were
analysed using Qualitative Content Analysis according to Mayring (2008).
Findings - The results emphasise the special significance of the person-environment fit for the context
of home-based nursing care for the elderly and the particular demands made on their homes. Facing
decreased personal competencies, especially missing barrier-free elements in the dwelling have been
criticised. The recommendation of home adaption measures, improvisation and the refusal of the
assignment of home-based care belong to the strategies the research group undergoes in view of
unsuitable edificial features. Furthermore, the results show an enhancement of the personenvironment fit. Besides proving room for living, the dwelling has to fulfil further functions because
becomes the epicentre for the provision of home-based care. The results illustrate that attention should
be directed on the private and individual context of the person and his dwelling.
Originality/value - The study at hand, building on existing research results, adds the perspective of
health care workers with regard to home-based care of the elderly.
Keywords Elderly, Residential housing, Person-environment fit, Barrier-free homes, Home-based
nursing and care

Introduction
Aging in place is a social phenomenon describing the desire of senior citizens to remain
in their own ‘four walls’. It is winning favour more and more with most European
societies: for example, in Germany, around 93% of the elderly reside in their own
property (Kremer-Preiß, 2012) and they prefer this solution to all others, such as
communal living spaces with home care or institutions with an emphasis on support
and care in daily life. This relatively large proportion of people – in Austria it is about
the same proportion – has remained constant for decades and there are currently no
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indications that this fact will alter drastically, despite further welcome
developments relating to both concepts for care of the elderly and living concepts in
general. This social phenomenon is "closely tied to a strong societal and personal value
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of independence" (Mihailidis et al., 2008, p. 1).
Developments in population structure also lend relevance to aging in place
(Statistics Austria, 2012c): the number of elderly people within the Austrian society
will increase in hard numbers in the coming future and also in relation to children,
young adults and the population of working age. Currently 18.2% of elderly people
over the age of 65 is opposed to 20% of young people under 19 years of age and 61.8%
of adults aged between 20 and 64 years. By the year 2030, the number of elderly
people in Austria will have risen to 24%. The proportion of both young people (19.1%)
and of adults (56.9%) will both have fallen (ibid.).

Theoretical considerations

Aging in place
“Aging represents a complex blending of physiological, behavioral, social, and
environmental changes that occur at both the level of the individual and at the level of
the wider community” (Satariano, 2006, p. 39). Both individual and environmental
factors influence aging, as research has repeatedly shown (Iwarsson, Wilson, 2006;
Livette, 2006; Wahl, Iwarsson, Oswald, 2012). Key factors relating to environmental
influences such as the home itself and the specific area of residence in question have
not been accorded great notice in research up to the turn of the millennium. Wahl,
Iwarsson & Oswald (2012) describe this as somewhat surprising, particularly as
Lawton & Nahemov’s oft-cited competence-environmental press model (1973) four
decades ago came to the conclusion that environmental factors play a meaningful role
in later stages of life. The reason for this predominance is that the physical
competencies of the elderly decrease and they are becoming increasingly incapable of
adapting to current given environmental factors. The origins of investigation into the
influence of environmental factors on the aging process come from ecological
gerontology (Lawton, Nahemow, 1973; Rubinstein, 1989). In this paper, aging in place
is seen from just this perspective, namely with particular emphasis on the exchange
process between persons and their social-spatial environs.

Meaning of home
As a dwelling or home in the sense of social-spatial environs is a multifaceted
interplay of objectively measured parameters and subjectively meaningful allocations,
significant attention will be focussed on this aspect. As far as research for
psychologists and sociologists is concerned, the importance of a person’s dwelling has
been clear since the 1970s (Moore, 2000; Leith, 2006). Henceforth, the importance of a
dwelling was integrated increasingly into social, historical and cultural contexts
(Moore, 2000; Dahlin-Ivanoff et al., 2007). Years later, the social-spatial context of a

	
  

	
  
	
  
dwelling has been added to research interest (Moore, 2000). It is now broadly
understood that living space means much more than just space though. It is not only
made up of objectively calculable parameters. Using the standpoint of domestic
sociology, Brauer (2008) examines a change from purposeful relevance to residence
acting as a space for individual gratification. The many, and somewhat lexically
elaborate definitions to be found in specialist literature conceive home as a safe haven,
a feeling of security and intimacy, a place of refuge, as the birthplace of memories, an
epicentre of social gathering and space for communication, an expression of one’s own
personality, an expression of independence, a place to care for and be cared for, but
also as a source of burdens and restrictions and as a place to simply spend time
(Rubinstein, 1989; Sixsmith, Sixsmith, 1991; Moore, 2000; Oswald, Wahl, 2005;
Iwarsson, Wilson, 2006; Dahlin-Ivanoff et al., 2007; Backes, Clemens, 2008; Wahl,
Oswald, Iwarsson, 2012; Elsner, 2012). One’s dwelling is accorded more and more
significance with each passing year: on the one hand, the increased number of hours
spent there as the retirees no longer need to go out to work, and on the other hand, the
physical limitations which the elderly increasingly face mean that one’s home becomes
one’s actual life focus (Oswald, 2010; Backes, Clemens, 2008). Senior citizens spend
most of their time at home and perform around 80% of their daily activity there (Saup,
1993; Mayer, Baltes, 2001; Gitlin, 2003; Tötzer, Loibl, 2009). One’s home and
neighbourhood are the most important social-spatial contexts for all aspects of life as
far as senior citizens are concerned (Saup, 1993). Elderly are happy with this state of
affairs. Their own homes are important to them (Rubinstein, 1989; Sixsmith, Sixsmith,
1991; Moore, 2000; Oswald, Wahl, 2005; Leith, 2006; Dahlin-Ivanoff et al., 2007). They
prefer it to other forms of accommodation, even when they come up against difficulties
(Iwarsson, Wilson, 2006; Wahl, Iwarsson, Oswald, 2012; Kremer-Preiß, 2012). Studies
show that their home can have a positive effect on the elderly as homeowners: their
quality of life, their state of health and even their personal identity can be
strengthened, and independence is accentuated (Sixsmith, Sixsmith, 1991; Moore,
2000; Dahlin-Ivanoffet al., 2007; Himmelsbach, Oswald, 2010; Wahl, Oswald,
Iwarsson, 2012; Elsner, 2012). The length of time living there, and the number of
experiences appear to influence the relationship to the home positively (Sixsmith,
Sixsmith, 1991).
But a dwelling is not always just a positive experience. With decreasing physical
competencies, one is confronted more and more with challenges at home. This
phenomenon particularly crops up when the residence in question is not constructed
barrier-free. Cleaning, maintenance and repairs of both house and garden, if
applicable, overcoming differences in floor levels, particularly individual steps or
staircases, difficulties in the kitchen or the bathroom (Rolfe et al., 1995; Oswald et al.,
2002; Barlow, Venables, 2004; Iwarsson, Wilson, 2006; Livette, 2006) are all amongst
the problems which are associated with decreased physical competence and a lack of
barrier-free dwelling. The strategies chosen by the elderly as an answer to these
problems are: acceptance of the situation and a conscious decision to effect no changes;
the realisation of appropriate housing adaption, or even relocating to an alternative
housing type, eventually in combination with the aspect of nursing care being provided
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there (Filion, Wister, Coblentz, 1993; Gibler et al., 1998; Livette, 2006; Iwarsson,
Wilson, 2006; Saville-Smith et al., 2007; Livette, 2007). Housing adaption in this
instance include not only changes to the building structure (eg. the fixture of a walk-in
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shower) or to fittings (eg. seating elevation, inclusion of kitchen seating) but also the
provision of assistive technology (eg. grab rails, handrails) (Iwarsson, Wilson, 2006;
Reindl, Kreuz, 2009; Wahl, Oswald, 2012). Interventions and support services
associated with home modification have been implemented in Germany, for example,
since the 1980s. However, studies examining the success, effectiveness or efficiency of
such measures still hardly exist (Wahl, Oswald, 2012, p. 493).
Apart from being a place of residence, one’s home can also provide another
relevant function: namely, as a place for nursing and care. “Housing is being asked to
perform an increasingly important role in the provision of health and social care to
frail older people. Sheltered housing and residential and nursing homes are being
replaced by the mainstream housing stock, with appropriate packages of care and
physical adaption, as a location for care provision” (Barlow, Venables, 2005, p. 795).

Residential housing
Intuitively approached, dwellings are three-dimensional objects, creating both area
and space used for residential living. They encompass different property types, such as
detached houses, semi-detached houses, terraced houses, and blocks of flats in multistorey buildings. Definitions of real estate can focus on physical, economic and legal
aspects (Bone-Winkel, Schulte, Focke, 2008; Gondring, 2009; Brauer, 2011). Property
counts as one of the most durable and cost-intensive assets for gratifying human
needs. In contrast to other assets, real estate is characterised by the following
distinctive features (Bone-Winkel, Schulte, Focke, 2008; Gondring, 2009; Brauer,
2011): long life expectancy, long production time, heterogeneity and uniqueness,
dependency on its’ location, low flexibility in utilisation, and a complete lack of any
possibility of being substituted. Possible criteria for further classification of residential
housing is the size of a dwelling in square metres or number of rooms, condition of the
building or year of construction, fixtures and features and quality of the interior
(Brauer, 2011). In the present study, the dwelling represents the relevant spatial
environment being analysed.

The social-spatial context of aging in place in Austria
As well as the traditional method of living in one’s own property, the elderly nowadays
have the additional choice of alternative living facilities which can also include the
aspects of care and nursing: common housing, multi-generational housing, sheltered
housing, as well as nursing homes and retirement homes. Höpflinger (2009, p. 141)
points out that the “conventional dichotomy of living at home or living in an
institution” has visibly been dissolved.
As aging in place focuses on staying put, the social-spatial context of living in
Austria shall be described: As of 2010, Austria’s population of 8,387,742 live in 3.6
million households (Statistics Austria, 2011b). Whilst two thirds of these households

	
  

	
  
	
  
are made up of several people, one third is single-person households. The average size
of an Austrian household, as measured by the number of persons living therein, is 2.29
(Statistics Austria 2011a). The average living space available to each member of the
household is 43 m² (Datler, Mahidi, 2009, p. 458). Breaking these statistics down,
however and focusing on the age group of over 65 year-olds, the picture looks
somewhat different: these 1,480,146 senior citizens, making up almost 18% of the
population, enjoy more living space: per household, they have around 100 m² at their
disposal (ibid.; by own calculation). The reason for this phenomenon is the relocation of
children and (previous) partners as well as cases of deaths of family members. Older
people either live in households made up of several people or single-person households
– a ratio which is somewhat different to the Austrian average. Half of the elderly live
alone. The older you become, the more likely you are to live alone. The number of
single-person households increases with age. Women are more affected by this
tendency than men: three-quarters of single-person households consist of females
(Statistics Austria, 2011b).
58% of Austrians live in detached, semi-detached or terraced houses. Most of these
are located in either a partly urban or a rural area. 42% of Austrians live in flats in
built-up residential areas which tend to be in urban areas of large towns with more
than 100,000 inhabitants (Datler, Mahidi, 2009, p. 459). Those in Austria living in a
house overwhelmingly tend to own it, whereas those living in a flat are 80% likely to
rent. Only one sixth of flats are owned by their inhabitants (Statistics Austria, 2012d,
p. 49).
Austrians, and especially older people in Austria, are generally satisfied with their
residential properties. 81% of those over 65 are either very or quite satisfied, 15% are
somewhat satisfied, and the small residual is somewhat or extremely dissatisfied
(Statistics Austria, 2012d, p. 53).
The decades have seen the standard of living in Austria rise to a high level in
international comparisons. Orienting the analysis to those categories developed in the
1980s, then 92% of all Austrian flats belong to the best-scoring category A (Statistics
Austria, 2012a). Concretely, this means that the flat is in a safe condition and can be
moved into immediately and without resulting danger, it has at least 30 m² total floor
space, and is fitted with at least one bedroom, a kitchen or kitchenette, a hallway, a
toilet, a bathroom, some form of central heating or equivalent fitted heating system as
well as a hot water system. Scoring category B differs from category A in that total
floor space of at least 30 m² is not a prerequisite. When a flat is in a safe condition but
only has a water source and toilet and lacks the criteria from category A, then it
should be included in scoring category C. The last scoring category of D includes flats
where there is no water source or toilet present within the flat (Mietrechtsgesetz § 15a
[Act on Tenancy Law]). In Austria, only 1.5% of all flats are so-called substandard
dwellings (Statistics Austria, 2012a). The incidence of user-friendly residential
building construction and improved interior fixtures and fittings increased markedly
during the 1960s, when post-war reconstruction was prevalent in Austria (Datler,
Mahidi, 2009, p. 469). This is apparent when the quality of fittings and fixtures in
residences is considered according to the era when they were constructed. Historical
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multi-storey buildings from the construction period dating from before 1919 tend to
contain fewer lifts and communal grassed areas than blocks of flats built since the
1960s (Datler, Mahidi, 2009, p. 470). The lift which may be missing in the high-rise
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block of flats is obviously more of a problem for the elderly. Around half of the elderly,
who live in such blocks of flats, are affected (Datler, Mahidi, 2009, p. 469). Barrier-free
construction aims to create a spatial environment for people in order to provide
accessibility and practical utilisation for all. The relevance of this subject matter has
demonstrated itself during the last few years through the conception of accepted legal
general construction requirements. It was the case that barrier-free surroundings were
neither customary nor a matter of course. The norms, which have been issued in
Austria over the last few years encompass the dimensions and design of rooms (eg.
sanitary facilities such as toilets and bathrooms) and technical features (eg. lifts).
They reveal a certain consensus regarding the current state of technology and
engineering in use, and act as a kind of recommendation – unless they have been
incorporated into federal building regulations and are therefore legal obligations for
the construction industry. In this way the norms have already had an effect on new
construction. The current inventory of dwellings is, however, not included. Empirical
evidence shows that the lack of barrier-free residences definitely constitutes a problem
for the elderly, that barrier-free construction is not accounted for in the current
inventory of flats (Saup, 2003; Barlow, Venables, 2004; Livette, 2006; Saville-Smith et
al., 2007; Nunn et al., 2009), and that it is the person-environment fit what should be
considered (Iwarsson, Wilson, 2006; Livette, 2006; Wahl, Iwarsson, Oswald, 2012).
Wahl and Oswald (2012, p. 494), for example, using a report from the Agency for
Assisting German Senior Citizens (Kuratorium für Deutsche Altershilfe), put on
record that three-quarters of all German households containing senior citizens have
steps or raised thresholds in the entrance area of the dwelling, around a quarter have
bathtubs which are too narrow or short, and approximately 85% have no walk-in
shower. Iwarsson et al. (2006) discovered deficiencies within various EU countries
regarding the interior features present in dwellings inhabited by over 80 year olds
living on their own: 84% have no handrails in the entrance area of the flat, 75% have
bathtubs which are difficult to climb into, 62% have slippery surfaces either inside the
shower, 57% face slippery surfaces outside the shower area, 47% have too high, too low
or too uneven steps. 47% of all barriers experienced in daily life are within your own
dwelling and then primarily within the sanitary facilities or the kitchen, 23% of the
obstacles are in the general entrance area of the dwellings, and 30% are situated in
the residential environment. Wahl and Oswald (2012, p. 496) point out that, facing
these obstacles, the elderly do not appear to be adversely affected, and they do not
seem to be very motivated to realize improvements. However, the authors argue, this
should not lead to a reluctance to carry out home adaptions or to take this subject less
seriously. For Austria, a quantitative analysis of (non) barrier-free elements within the
existing housing stock has not been undertaken up to this time. From the professional
experience of the author over the last 13 years and other research engagements, there
are no corresponding incidents of greater deviances from existing results in other
European countries.

	
  

	
  
	
  
Relocation is another topic when it comes to describing the social-spatial context of
aging in place. Austrians relocate on average 6.7 times in their lifetime (Statistics
Austria, 2012d). Getting older, this becomes more of a minor consideration: only 2.3%
of senior citizens relocate within Austria. If they do happen to move, most will stay
within the same parish (53%). A further 22% remain within the local district and 14%
stay at least in the same province. Emigration hardly plays any role at all for most
elderly Austrians: only 0.1% move abroad (ibid.).
The probability of having to make use of care or nursing increases with age. This
challenge is, in case of aging in place, taken on informally by family members or
formally by (professional) carers. In 2007 there were approx. 3,400 officially registered
carers in Austria (Gesundheit Österreich, 2007, pp. 1). Around 127,900 people were
cared for in their own home using public expenditure (Statistics Austria, 2012c). The
costs of the care itself are dominated by staffing costs, due to the high nature of the
human resources involved; however, these are problematic to analyse in Austria due to
missing data or lack of possibility for comparison (Schneider et al., 2006). The function
of mobile home-based care is still only part of the final equation: Schneider et al.
(2006, p. 13) estimate that the additional outlay for informal home-based care (eg. that
provided by family members) is approx. € 2 to 3 billion p. a. and they observe critically
that this subject matter has had too little attention directed on it up until now.
Mühlberger et al. (2008, p. 14) allude to at least 75% of home-based care being
informal.

Competence-Environmental Press Model of Lawton & Nahemow (1973)
Ecology is the science of relationships between creatures and their environment.
Lawton & Nahemow (1973, pp. 619) clarify the subsequent interdependences emerging
and this integral approach in order to develop a sociological understanding thereof.
They perceive the ecology of aging to be a continual process of adaptation. “The
primary thesis is that human behavior and function result from the competencies of
the individual, the demands or ‘press’ of the environment, and the interaction or
adaption of the person to the environment. Moreover, the relationship between the
individual competency and the environment is viewed as a dynamic process; both the
press of environments and levels of individual competencies change as part of the
process of aging” (Sartariano, 2006, p. 43).
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Figure 1. Competence-Environmental Press Model of Lawton & Nahemow (Sartariano 2006,
p. 44; see also Lawton, Nahemow 1973, p. 661)
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An (idealistic) aim is to produce equilibrium between man and his environs. In
order to do so, it is necessary to avail oneself of the existing variety of strategies to
cope with the phenomenon of decreasing competencies in old age. For example,
adjustment, repression, simplification and routines all serve to minimise external
disrupting factors. This can all only work up until the point when man has no more
influence over environmental factors – a state which can heighten his vulnerability.
Lawton & Simon (1968) describe this as Environmental Docility Hypothesis.

M ethod
The aim of the empirical study is to elaborate on the demands made on the dwelling
arising in a specific situation: when care and nursing needs are provided within the
home of elderly people. The precise research question here is: what demands do
dwellings have to fulfil within the context of home-based nursing care of elderly
people?
Residential housing affects various sciences, such as law, engineering, social and
economic sciences. In the following study, aging in place is examined through the eyes
of a social scientist. Social science wants to clearly understand, describe and explain
social action and the underlying causality (Weber, 1976, p. 1). As the penetrative
analysis of the data involved promises a large amount of new information, social
research may strike a new path here qualitatively. Qualitative social research is
characterised by being descriptive and explorative and concentrates intensively, unlike
quantitative social research, on individual cases, which should make a typical pattern
of action recognisable (Mayring, 2008; Lamnek, 2010). In order to be able to describe
and comprehend social action, it is important to penetrate the environment pertaining
to the research. This is made possible by observations, interviews and experiments in
the field (Mayring, 2008). In the study at hand, there are interviews with experts

	
  

	
  
	
  
working in the field of home-based nursing and care, who possess the relevant
specialist knowledge which is in the focus of interest. This study has confined its
research group to registered auxiliary nurses and health care staff who work for
organisations in the area of providing home-based nursing and care. In order to find
participants for the study, it was necessary to conduct preliminary interviews with
policy makers from care organisations. Six randomly chosen care organisations in
Austria have been contacted. Their policy makers acted as brokers and consequently
recommended suitable staff members to participate in the study. The participants of
the study were all registered auxiliary nurses or health care workers who boast longstanding professional experience in the field of 24 hour nursing and care, being also
responsible for advising potential applicants and their families prior to an assignment
(see table 1; the organisations and the subjects are displayed anonymously). Interview
guidelines allowed correct formal discourses about all themes relevant to the research,
the comparison of interview results with one another, and adequate treatment of
aspects arising during the interview which were not anticipated. The guidelines
encompassed questions relating to: the significance of the residence itself when
providing home-based care, assessment criteria for the residence from the viewpoint of
the health care worker as well as suggestions for possible suitable home
improvements. Interview after interview has been conducted until the point of
theoretical saturation has been reached– the point where additional interviews would
not add up to any new insights (Flick, 2000). This occurred after the interviews with
eleven health care workers had taken place and been analysed. Ten women and one
man were interviewed. The (individual) discourses, which took place between January
and March 2011, lasted, on average, around 30 minutes. The majority of them took
place in offices at the care organisations and some were conducted in quiet rooms at
restaurants located near to the subjects’ place of employment.
Table 1. Socio-demographic description of the research group (Trofer, 2013, p. 141)
health	
  care	
  worker	
  (name)	
  

age	
  

sex	
  

organisation	
  

professional	
  experience	
  
(years)	
  

Monika	
  

55	
  

f	
  

A	
  

36	
  

Bernanda	
  

42	
  

f	
  

A	
  

21	
  

Sabine	
  

47	
  

f	
  

B	
  

15	
  

Tanja	
  

44	
  

f	
  

C	
  

17	
  

Peter	
  

56	
  

m	
  

B	
  

25	
  

Ilse	
  

56	
  

f	
  

B	
  

10	
  

Michaela	
  

28	
  

f	
  

D	
  

given	
  

Elisabeth	
  

43	
  

f	
  

D	
  

given	
  

Fanny	
  

42	
  

f	
  

E	
  

20	
  

Paula	
  

47	
  

f	
  

F	
  

22	
  

Kristina	
  

53	
  

f	
  

G	
  

35	
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The interviews were electronically recorded, transcribed word for word and
analysed using Qualitative Content Analysis according to Mayring (2008). It’s aim is
to analyse written communication methodically and systematically, whilst adhering to
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the regulations. Particular importance is attached to discourse coherence, category
formation, subject matter acquisition, orientation on up-to-date research and reflexion
(Mayring, 2008, pp. 42). The entire process of analysis is documented in order to create
a basis for transparency and reconstruction (Gläser, Laudel, 2008, p. 27). The central
element of work with Qualitative Content Analysis is the category formation. It
enables structuring of the material. Categories are abstractions of material on an
equal level. The categories were derived from the data inductively (Mayring, 2008, pp.
43). Mayring (2008, p. 75) considers them to be “procreative” for qualitative social
research as they strive for a reproduction of the material which is as “naturalistic and
succinct as possible without distortion due to presumption by the researcher”.

Results
The results clearly illustrate that the person-environment fit is remarkably significant
for health care workers and the organisations they represent. However, the framework
in question for both the person and their environment experiences some enrichment in
case the health care worker being based in the patient’s own dwelling. Now the person
in question is not just the patient at home, but also their health care supplier. The
dwelling seen as a social-spatial environment likewise increases in importance: it now
has to fulfil yet another function – it is not only a residence; in addition, it is the place
where nursing care is being provided.

Person-person fit
The ‘fit’ here does not just refer to the person and their social-spatial environment, but
also the ‘fit’ between the people concerned: appointing a care organisation and
integrating a health care worker in the patient’s life and home involves various
challenges, which the care organisation attempts to anticipate. The choice of health
care worker for each assignment, which naturally falls to the care organisation, is
carried out (where possible), taking both the personality of patient and health care
worker into account and additionally, accommodating the individual nursing
requirements of the patient with the knowledge, skills and capabilities of their
(designated) health care worker. This alignment is usually estimated by the staff of
the care organisation before the assignment begins. The following direct citations from
the interviews act as anchors, functioning as a prototype for deriving the results
(Mayring, 2008).
“It just has to feel right. It is, in any case, a difficult situation. Because it’s a very
personal issue and the chemistry has to be right. For example, we once had a client.
She had a really small flat with two rooms and the carer had to sleep in the living
room. But both of them got on with each other perfectly. Then that carer left the
assignment […], and the new carer didn’t want to put up with sleeping in the living
room.” (Ilse, p. 2)

	
  

	
  
	
  
“Imagine that you’re always dependent on someone else, that you can’t even get
anything for yourself or stuff like that. So, d’you see, it has to be a person that you get
on well with.” (Kristina, p. 5)

Person-environment fit
For analysis of the person-environment fit, it is the two people – patient and health
care worker – as well as the residential building, from a social-spatial aspect, which
should be aligned. The relationship between the patient and their dwelling is of
paramount importance for the care organisation as the home – in this specific
situation – will henceforth fulfil two functions: it is a place to live and an opportunity
to retreat (from work) for the health care worker and furthermore the spatial centre of
the nursing being provided. The actual condition of the patient’s home is assessed in
writing before the nursing position begins. Two questions are used: firstly, whether
sufficient room (bedroom and sanitary facilities) is available for the health care worker
and whether it is separated or used commonly by the inhabitants of the dwelling;
secondly, the analysis of the edificial features of the dwelling in order to answer the
question, if and how nursing care can be provided. With regard to the first question,
when the availability of a room for the health care worker the focus of the enquiry is,
then the following (information) should be put on record: a best case scenario involves
both a separate bedroom for the health care worker and a bathroom of their own. This
is sometimes not applicable, naturally. When this is not the case, the care organisation
considers the practical obstacles: other rooms – including those with general access –
are converted into sleeping accommodation for either the health care worker or the
patient whilst the sanitary facilities available are shared. This may – practically
speaking – mean that the health care worker is accommodated in the generally
accessible living room. A second possibility, when space is of a premium, is that the
patient themself moves into the living room and the health care worker uses the
bedroom previously inhabited by the patient.
“Whether there’s a room for the carer, or not. Although a room doesn’t always have to
be available. It depends on the whole situation. Because you can quite easily sleep in
the living room or it can even be a walk-through room, if the client is bedridden in the
bedroom. Then it doesn’t matter anyway.” (Sabine, pp. 1)
“And when you’re talking about twenty-four hour care, then they [carers; annot.] need a
room, too. This means that has to be another one there. And the flats are mostly too
small anyway, ’specially in Vienna ‘cos loads only have a bedsit [combined bed/livingroom; annot.]. And some have a kitchen or living room and a small bedroom. If
the person is bedridden, it is possible, because then the carer sleeps in the living room
and the client in the small bedroom in a nursing cot. […] You can usually get the care
cot into the small bedroom. But I’ve also dealt with one room flats. And then there’s the
question whether the carer can cope with that. Because then it’s a really tight squeeze.”
(Tanja, pp. 2)

The criteria analysed with respect to the alignment between person (patient) and
social-spatial environment, overridingly concern the criteria relating to barrier-free
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residential buildings (eg. availability and dimensions of lifts in multi-storey blocks of
flats, dimensions of rooms themselves and sanitary facilities, existence of steps).
Health care workers criticise the lack of barrier-free dwellings and the far-reaching
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consequences which are associated with them: these have an effect on the quality of
life for patients, working conditions for health care workers and in the worst case, lead
to (fear of) compromising the safety of both patient and health care worker. For
example, when access to the dwelling and its‘ surroundings is only possible by going up
or down steps and/or staircases, a possible consequence of decreased mobility may be
that the patient is forced to stay at home because they are not or no longer capable of
tackling the stairs, even with assistance.
“There’s these mezzanine levels in Vienna. You can’t even get down with the
wheelchair ‘cos there’s no way of getting down there. […] No way. They [patients;
annot.] have to stay in the flat the whole time.“ (Tanja, p. 7)
“There’s often no lifts in old buildings. For example, we had a patient who would have
loved being able to go out. She sat in a wheelchair and the lift that was in the building,
you could only get to it using a few steps [...]. The stop was at the mezzanine level. And
downstairs at the entrance, there were also some stairs and up to her flat, too. Yeah,
who can manage that? I felt really sorry for her.“ (Ilse, p. 4)
“He [patient; annot.] doesn’t just want to go out on the balcony. He’d like to go out on
the street, and see something different.” (Peter, p. 10).

As far as the care organisation and its‘ staff is concerned, deficient edificial features
are either handled with by improvisation, relevant home adaption measures are
recommended or the nursing assignment may even be refused. The narrations cover a
lot of edificial features, as the following examples show.
“With the flat, is there a lift in the building? Yeah. And does the wheelchair even fit in
there? Because most of the time you can’t even get the wheelchair in at all. Yes. You
assess what they [patients; annot.] need and want using these criteria. Or how we can
make it better for them. When you have a wheelchair user, then, erm, you put the
carpets away, you just take all the obstacles away. Yeah. Like when cupboards are in
the way and you need to get around the corner. The bathroom is usually too small. You
see that a lot. So then you can only really wash them at the washbasin, if you’ve got
room to get them in there. But normally you can’t even get in the bathroom with the
wheelchair. And then getting them into the bath tub with the body lifter or whatever.
Or into the shower. The next problem are showers because most of them have got a
small step. That means you have to completely rebuild the bathroom if there’s someone
with a wheelchair. Otherwise you wash them in their bed. [...] Yes, grab rails if he can
still stand up from his wheelchair to get into the toilet. Does the wheelchair fit in the
toilet, through the door. Yeah, that’s the next problem, when the doors are so narrow.”
(Tanja, p.1)
“The small toilets are a big problem. You often have mobile or partly-mobile patients,
yeah, those people who need particular support, they’re limited and handicapped due to
the amount of spatial situation in the toilet, because it’s just too tight in there. […] It’s
often a bigger issue than the bathroom. […] Because assisting someone is really

	
  

	
  
	
  
difficult in those small tight toilets. This means, that often we, although the patient is
halfway capable, mobile themselves, are forced to resort to a so-called toilet
chair.”(Fanny, p. 9)
“Often the doors are too narrow for someone in a wheelchair. Then it’s a near thing.
You have to see if you can get the patient off their wheelchair onto the toilet chair and
then whether you can […] move with it.” (Ilse, p.4)

If edificial features are not ideal, improvisation becomes part of the nursing work.
“There’s a lot of improvising in the home-based care industry. You have to improvise.
At the hospital, you’ve got everything you need. I also worked in a hospital, twenty-five
years ago, and everything was pretty easy there. But here, in home-based care, you
have to be innovative and creative.” (Elisabeth, p. 5)
“The caring itself compensates for what the accommodation doesn’t manage to provide.”
(Fanny, p.3)

Unsuitable edificial features can also contribute to a compromise in the safety of both
patient and health care worker and sometimes triggers fear of a situation perceived as
hazardous.
“And this fear of having a fall makes it […] even more difficult to carry out personal
hygiene in different showers or bath tubs. There’s still these old showers which are
forty centimetres high, which you have to step over.” (Peter, p. 2)
“If the person needing care only has a one bedroom flat, like most of the old flats had,
with these high shower stalls, or having to climb in the bath tub, there is quite a high
risk of being injured. In case the risk of falling is quite high, we [...] make sure that we
get to the washbasin with an attendant-propelled chair and help with the personal
hygiene there. And if the chair’s too big and the patient can’t manage to get in. The
carer can’t just lift somebody who weighs sixty or seventy kilos. And you probably have
to do that everyday. And then we just give up completely. (Peter, p. 7)
“The bathrooms are quite small, and that’s very dangerous when it comes to personal
hygiene or taking a shower. Of course, the carer doesn’t have much room either and if
there’s a fall, she can’t react that well.“(Michaela, p. 4) “[In wet rooms; annot.] most of
the time it’s just the safety of the client that’s compromised. And of course, then the
safety of the carer is also an issue, as she doesn’t feel safe either.” (Michaela, p. 5)

Review of the person-person fit and the person-environment fit is carried out on the
basis of subjective experience and estimation of the care organisation staff; where
applicable on the basis of written criteria check lists.
“When the flat’s really bad, or the house is really bad. And, yes. I know what to do
when it’s like that. It’s one of those things, I don’t have a special checklist.“ (Paula, p. 1)
“There are these checklists for adapting the flat, but I don’t even know at the end what
I should do first. Is that more important than the steps or is the shower more
important? […] You have to begin where it’s most dangerous.“ (Monika, p. 20) „We have
a really thorough questionnaire, where they cover almost everything, not just the
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hygienic situation, also the surrounding area. Where does he live? How does he live?
Does he live in the countryside, in the town? On his own, with help, with no help? Are
there any relatives? What do the relatives do? What condition is the flat in? Where do
the relatives live? Where’s the nearest public transport?“ (Monika, p. 15)
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Health care workers are experienced with regard to certain home adaption measures,
such as: the adoption of smaller or larger pieces of assistive technology (eg. grab rail,
raised toilet seat), the installation of facilities (eg. stairlift) or modification measures
for the improvement of edificial features (eg. walk-in shower, relocation or demolition
of walls). Recommendations for home adaption measures made by the care
organisation tend to be (at least) partly acted on by the patients. From the point of
view of the health care worker, they can lead to an enhancement of both the patient’s
and the health care worker’s well-being and to an amelioration of working conditions,
which benefits both parties. However, speaking from the experience of health care
workers, two arguments lessen the effectiveness of home improvement measures:
firstly, from their point of view, the improvements do not always work, and secondly,
the patients are often sceptical about them. The first argument refers to the fact that
the inhabitants (patients) have grown accustomed to the (objectively suboptimal)
conditions and any change in conditions may bring negative consequences with it.
Thereby, the subjective benefit is queried by the patient, and also by the health care
worker.
”So, if there’s no danger of falling, if he’s [patient; annot.] got no problems with his legs
and if he’s only suffering from dementia, then it’s actually dangerous if you remove the
doorstep, ’cos he’s been going over that doorstep for fifty, seventy years and he’ll
definitely fall if there’s no doorstep there anymore. ‘Cos he’s been used to lifting his foot
for seventy years.“ (Monika, p. 23)
”The bathroom is always a main concern. […] Only two got an estimate done [patients;
annot.], and then another estimate, and then two, only two actually got it converted.
Barrier-free. So that you can get into the whole room, and you can really do everything
you need to with no problems. [...] There’s these hoists [to help you get into the bath;
annot.], that means you can put your patient in it and they get lifted hydraulically into
the water. [...]Older people are really scared of such things, they think they’re going to
fall off them. They can’t be too wide, otherwise they don’t fit into the bathtub. The
bathtub has to be long enough too, big enough.“ (Peter, p. 9)

The second aspect which puts home adaption measures into perspective is the
patient’s eventually negative opinion. This critical stance of patients with regard to
(home) adaption measures may stem from the fact that the patient finds it difficult to
accept changes in her or his home. Health care workers are keen to point out that
diplomacy is of the essence when dealing with the patients, and that the individual
context has to be taken into account.
”Having this understanding, they are old people after all, older people, if you look
around you, what forty year olds find hard, moving furniture around. And then you get
someone coming along, telling you, you want to be cared for at home, like, I was a carer
myself for a long time. It’s really about good communication, you develop it slowly, you

	
  

	
  
	
  
have to learn it. You can do it, or you can’t. You have to learn to do counselling
interviews. [...] When I come in with my checklist about adapting their home and start
ticking things off on it. Yeah, your doors are too narrow, you need to fit a shower in
here, you have to lower your cupboards ‘cos that’s not OK like that, you have to take
out all your doorsteps. Then you’re gonna need a nursing cot, a bedside table and we’ll
have to change all your lights‚ cos they’re too dark. And it’s no surprise that you fall
over in the corridor ’cos your light’s not bright enough there. And then you’ll need to
change the doorknob, ‘cos you’ve got, you’ve got to get from inside to outside. And then
we’ll change all the keyholes. And all your windows are wrong, ’cos you can’t open them
properly. [...] Then he says, no thanks, I don’t wanna do all that. [...] ’Cos that’d be too
much change for me, in the seventy years I‘ve been here. It’s also a lot to do with
memories. Yeah, it’s not just about rationality.“ (Monika, pp. 19)
”I can’t just say, take the carpet away. I can only recommend. […] I can’t make the
decisions. You have to be really careful how you deal with the whole situation.“
(Elisabeth, p. 8)
”Of course, the rational and emotional differences are huge.“ (Fanny, p. 10)

When home adaption is seriously being considered, the following points need to be
clarified: besides technical aspects, financial means must be made allowance for,
actual use of any alterations needs to be pondered over and the decision-making
capabilities of, for instance, family members should be examined.
”Is there money available? In all the conversations with the family, we say we need to
rebuild this or convert that. These conversions usually cost a lot of money, and aren’t
always done. Of course, it’d be important for the nursing. ‘Cos a lot of ladies [...] if you
could get in the shower with her wash chair, you could, er, look after her better.“ (Peter,
p. 1)
“Yeah, there was [..] this lady, she was really mobile earlier, and then she couldn’t
move around so well anymore, and she couldn’t get out, there was no stairlift. And then
we always had to stay inside, in the house. [...] And she was really unhappy. [...] And
then her family, she had four children, and she thought about it for a long time, and
then she bought a stair lift. That took ages, yeah. Yeah, and financially. The children
had to agree, or, they’d pay for it, yeah.“ (Bernanda, p. 22)

Discussion and conclusion
To recapitulate, it is important to put on record that research up until the turn of the
millennium has not sufficiently taken spatial context into account when it comes to
aging. For a decade now, research has picked up on social-spatial contexts, which have
brought promising results for the research area of aging in place. Older people
perceive their own home as something fundamental; the significance they attach to it
is high. The meaning of home is inextricably linked to complex, copious, fluctuating
and context-dependent connotations. In addition, a person’s home has positive effects
on elderly people as it consolidates their own identity and increases their contentment
and sense of well-being. However, it should also be mentioned that this effect has its’
limits and a dwelling can develop into a source of restrictions and obligations. The
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challenges can arise from the dwindling of physical competencies and edificial
barriers which represent the spatial environment.
The Competence-Environmental Press Model from Lawton & Nahemow (1973),
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which is the basis for further development with regard to the person-environment fit
(Wahl et al., 2012), constitutes the theoretical framework for the study at hand. The
results of the present paper studying the social-spatial context of home-based nursing
and care in the perspective of health care workers, brought notable findings: the
person-environment fit is extremely pertinent for home-based care and will enhance
further dimensions. Residential housing, due to the fact that it needs to fulfil certain
functions, is becoming a “health care arena” (Iwarsson, Wilson, 2006, p. 57) and has to
– with respect to 24 hour care provision – offer accommodation options for the health
care workers. Additionally, it would have many positive aspects if dwellings were
designed in a barrier-free way. Yet, it is just this barrier-free construction, which is
missing in most cases. Objectively measured living standards and subjective
satisfaction with living conditions are definitely high in Austria and many other
European countries. It must be said, though, that these analyses of living standards do
not take many aspects of barrier-free dwellings into account. Designing barrier-free
residential housing is a relatively young discipline. The impact of the statutory
framework created within the last couple of years, with regard to the long planning
and construction periods necessary for realising new dwellings, will only be noticeable
in the next few decades. Consequences of a lack of barrier-free design are manifold. In
case of unmanageable staircases, for example, the elderly may be tied to their home.
Too narrow sanitary facilities can create a hazardous situation or even make it
impossible to use them, in case help is required in the immediate proximity of the
patient.
When health care workers are confronted by inadequately designed buildings, they
react by either recommending relevant home adaption measures, by improvising, or –
prior to accepting the health care assignment – by refusing to ‘take on the job’. The
results of the present study show that health care workers have a great deal of
experience in this area at their disposal. Nevertheless, they adhere to the idea that
home adaption measures do not always bring the desired result and patients
sometimes are averse to taking their advice on board. This point reinforces the need to
see this strategy in the individual context of the person and the dwelling and to
question ‘improvements’ critically together with all parties involved.
As the model of Lawton & Nahemow (1973) shows, there are two ways of dealing
with the matter, when the person-environment fit is no longer fulfilled: the person
themselves changes – which, with regard to old age, might not be possible – or the
changes take place in the social-spatial environment. It goes without saying that new
housing can be designed barrier-free from the outset. But, as Lawton & Nahemow
(1973) point out, the social-spatial environment should not lose the aspects it has,
which are motivating and both competence-boosting and competence-preserving.
Unquestionably, this study is limited to the perspective of health care workers in
the context of home-based nursing and care in Austria and thus has its limitations.
Further research could show the payoffs of home adaption measures, or could go into

	
  

	
  
	
  
more detail with regard to the personal component of the relationship between patient
and health care worker. Additionally, the economic implications of building barrierfree housing has not been analysed so far, which surely is a matter of interest when it
comes to real estate developers. Furthermore, raising public awareness of this topic,
also seems advisable for the construction of private housing, for which there is no valid
legal framework for barrier-free construction and design at present. “As living
arrangements in old age affect us all and dwellings that you can call your own remain
valid as the main social-spatial context, strategies for improvements should be
questioned and gathered quantitatively in order to derive consequences for policymakers who are responsible for housing supply” (Trofer, 2013, p. iv).

Notes
The authors wish to gratefully thank Ingrid Martschini for helping with the
translation and Julia Gansterer for conducting and transcribing the interviews. The
present study is part of a larger research project drawn from the doctoral thesis of the
corresponding author.

References
Backes, G.M. and Clemens, W. (2008), Lebensphase Alter. Eine Einführung in die
sozialwissenschaftliche Alternsforschung , 3 rded., Juventa, Weinheim, München.
Barlow, J. and Venables, T. (2004), “Will technological innovation create the true
lifetime home?”, Housing Studies , 19(5), pp. 795-810.
Bone-Winkel, S., Schulte, K.-W., and Focke, C. (2008), “Begriff und Besonderheiten
der Immobilie als Wirtschaftsgut“, in: Schulte, Karl-Werner (Ed.),
Immobilienökonomie, Band I, Betriebswirtschaftliche Grundlagen , 4 thed.,
Oldenbourg, München, pp. 3-26.
Brauer, K.-U. (2008), Wohnen, Wohnformen, Wohnbedürfnisse. Soziologische und
psychologische Aspekte in der Planung und Vermarktung von Wohnimmobilien , IZ
Immobilienzeitung, Wiesbaden.
Brauer, K.-U. (2011), “Einführung in die Immobilienwirtschaft“, in Brauer, K.-U.
(Ed.), Grundlagen der Immobilienwirtschaft. Recht – Steuern – Marketing –
Finanzierung – Bestandsmanagement – Projektentwicklung , 7 thed., Gabler,
Wiesbaden, pp. 1-56.
Dahlin-Ivanoff, S., Haak, M., Fänge, A., and Iwarsson, S. (2007), “The multiple meaning of
home as experienced by very old Swedish people”, Scandinavian Journal of Occupational
Therapy, 14(1), pp. 25-32.
Datler, G. and Mahidi, M. (2009), “Armutsgefährdung und Wohnsituation. Modul zur
Wohnsituation in EU-SILC 2007“, Statistische Nachrichten 6/2009, Statistik Austria
(Ed.), Wien, pp. 458-473.
Elsner, E. (2012), Die Bedeutung und Funktion des Wohnraumes. Ein Beitrag zur
Soziologie des Wohnens an Hand einer Untersuchung in Trier, AV Akademiker Verlag,
Saarbrücken.
Filion, P., Wister, A., and Coblentz, E.J. (1993), “Subjective dimensions of
environmental adaptation among the elderly: A challenge to models of housing
policy”, Journal of Housing for the Elderly , 10(1-2), pp. 3-32.

	
  

85

	
  
H ousing M arkets
& Econom ics

86

	
  
Flick, U. (2000), “Triangulation in der qualitativen Sozialforschung“, in: Flick, U., von
Kardorff, E., and Steinke, I. (Ed.): Qualitative Forschung. Ein Handbuch , Rowohlt,
Reinbek, Hamburg, pp. 309-318.
Gesundheit Österreich GmbH (Ed.) (2007), Österreichischer Pflegebericht 2007 ,
Eigenverlag, Wien.
Gibler, K.M., Lumpkin, J.R., and Moschis, G. P. (1998), “Making the decision to move
to retirement housing”, Journal of Consumer Marketing , 15(1), pp. 44-54.
Gitlin, L.N. (2003), “Conducting research on home environments: Lessons learned and new
directions”, The Gerontologist, 43(5), pp. 628-637.
Gläser, J. and Laudel, G. (2009), Experteninterviews und qualitative Inhaltsanalyse, 3rd
ed., Verlag für Sozialwissenschaften, Wiesbaden.
Gondring, H. (2009): Immobilienwirtschaft. Handbuch für Studium und Praxis , 2 nded.,
Vahlen, München.
Himmelsbach, I. and Oswald, F. (2010), “Wohnen und Lebensqualität im Alter“,
Widersprüche, 32(117), pp. 83-102.
Höpflinger, Francois (2009): Age Report 2009. Einblicke und Ausblicke zum Wohnen
im Alter , Seismo, Zürich and Genf.
Iwarsson, S. and Wilson, G. (2006), “Environmental barriers, functional limitations,
and housing satisfaction among older people in Sweden: A longitudinal perspective
on housing accessibility”, Techology and Disability , 18(2), pp. 57-66.
Iwarsson, S., Nygren, C., Oswald, F., Wahl, H.-W., and Tomsone, S. (2006):
“Environmental barriers and housing accessibility problems over a one-year period
in later life in three European countries”, Journal of Housing for the Elderly , 20(3),
pp. 23-43.
Iwarsson, S., Wahl, H.-W., Nygren, C., Oswald, F., Sixsmith, A., and Sixsmith, J. (2007),
“Importance of the home environment for healthy aging: Conceptual and methodological
background of the ENABLE-AGE Project”, The Gerontologist, 47(1), pp. 78–84.
Kremer-Preiß, U. (2012), “Aktuelle und zukunftsträchtige Wohnformen für das Alter“, in
Wahl, H.-W., Tesch-Römer, C., and Ziegelmann, J. P. (Ed.), Angewandte Gerontologie.
Interventionen für gutes Altern in 100 Schlüsselbegriffen, 2nd ed., Kohlhammer,
Stuttgart, pp. 554-561.
Lamnek, S. (2010), Qualitative Sozialforschung , 5 thed., Beltz, Weinheim and Basel.
Lawton, M.P. and Nahemow, L. (1973), “Ecology and the Aging Process”, in Eisdorfer, C.
and Lawton, M. P. (Eds.), The Psychology of Adult Development and Aging, American
Psychological Association, Washington DC, pp. 619-674.
Lawton, P.M. and Simon, B.B. (1968): “The ecology of social relationships in housing for the
elderly”, The Gerontologist, 8, pp. 108-115.
Leith, K.H. (2006), “Home is where the heart is ... or is it? A phenomenological exploration
of the meaning of home for older women in congregate housing”, Journal of Aging
Studies, 20(4), pp. 317-333.
Livette, M. (2006), “The importance of tenure to retirement housing purchasers and
the impact of culture upon their attitudes to tenure”, Property Management , 24(5),
pp. 464-478.
Mayer, K.U. and Baltes, P.U. (Ed.) (2001), Die Berliner Altersstudie. Ein Projekt der
Berlin-Brandenburgischen Akademie der Wissenschaften , Akademie Verlag,
Berlin.
Mayring, P. (2008), Qualitative Inhaltsanalyse. Grundlagen und Techniken, 10th ed., Beltz,
Weinheim and Basel.
Mietrechtsgesetz [Act on Tenancy Law], BGBl. Nr. 520/1981, available at:
http://www.ris.bka.gv.at (accessed 10 January 2013).

	
  

	
  
	
  
Mihailidis, A., Cockburn, A., Longley, C., and Bogner, J. (2008), “The acceptability of home
monitoring technology among community-dwelling older adults and baby boomers”,
Assistive Technology, 20(1), pp. 1-12.
Moore, J. (2000), “Placing Home in Context”, Journal of Environmental Psychology, 20(3),
pp. 207-217.
Mühlberger, U., Guger, A., Knittler, K., and Schratzenstaller, M. (2008),
“Langzeitpflege in Österreich“, in Österreichisches Komitee für Soziale Arbeit
(Ed.), Finanzierung der Pflege in Österreich. Bedarf – Modelle – Perspektiven ,
Eigenverlag, Wien, pp. 11-26.
Nunn, T. L., Sweaney, A. L., Cude, B.J., and Hathecote, J.M. (2009), “Consumer
receptiveness to universal design features”, International Journal of Consumer
Studies , 33(1), pp. 11-19.
Nygren, C., Oswald, F., Iwarsson, S., Fänge, A., Sixsmith, J., Schilling, O., Sixsmith, A.,
Széman, Z., Tomsone, S., and Wahl, H.-W. (2007), “Relationships between objective and
perceived housing in very old age”, The Gerontologist, 47(1), pp. 85-95.
Oswald, F. (2010), “Subjektiv erlebte Umwelt und ihre Bedeutung für Selbständigkeit,
Identität und Wohlbefinden im Alter“, in Kruse, A. (Ed.), Leben im Alter. Eigen- und
Mitverantwortlichkeit in Gesellschaft, Kultur und Politik, AKA Verlag, Heidelberg, pp.
169-179.
Oswald, F. (2012), “Umzug im Alter“, in Wahl, H.-W., Tesch-Römer, C., and Ziegelmann, J.
P. (Ed.), Angewandte Gerontologie. Interventionen für gutes Altern in 100
Schlüsselbegriffen, 2nd ed., Kohlhammer, Stuttgart, pp. 569-575.
Oswald, F., Schilling, O., Wahl, H.-W., Fänge, A., Sixsmith, J., and Iwarsson, S. (2006),
“Homeward bound: Introducing a four domain model of perceived housing in very old
age”, Journal of Environmental Psychology, 26(3), pp. 187-201.
Oswald, F., Schilling, O., Wahl, H.-W., and Gäng, K. (2002): “Trouble in paradise? Reasons
to relocate and objective environmental changes among well-off older adults”, Journal of
Environmental Psychology, 22(3), pp. 273-288.
Oswald, F. and Wahl, H.-W. (2005), “Dimensions of the meaning of home in later life”, in
Rowles, G.D. and Chaudhury, H. (Eds.), Home and identity in later life: International
perspectives, Springer, New York, pp. 21-46.
Oswald, F., Wahl, H.-W., Schilling, O., and Iwarsson, S. (2007), “Housing-related control
beliefs and independence in activities of daily living in very old age”, Scandinavian
Journal of Occupational Therapy, 14(1), pp. 33-43.
Oswald, F., Wahl, H.-W., Schilling, O., Nygren, C., Fänge, A., Sixsmith, A., Sixsmith, J.,
Széman, S., Tomsone, S., and Iwarsson, S. (2007), “Relationships between housing and
healthy aging in very old age”, The Gerontologist, 47(1), pp. 96-107.
Reindl, B. and Kreuz, D. (2009), Wohnen im Alter. Wegweiser auch für Angehörige, 2nd ed.,
Beuth, Berlin et al.
Rolfe, S., Mackintosh, S., and Leather, P. (1995), Retirement Housing: Ownership and
Independence. A survey of residents of Guardian Housing Schemes , Anchor
Housing Trust, Oxford.
Rubinstein, R. L. (1989), “The home environments of older people: A description of the
psychosocial processes linking person to place”, Journal of Gerontology, 44(2), pp. 45-53.
Sartariano, W. A. (2006), Epidemiology of Aging. An Ecological Approach, Jones and
Bartlett Publishers, Sudbury, Massachusetts.
Saup, W. (1993), Alter und Umwelt. Eine Einführung in die ökologische Gerontologie ,
Kohlhammer, Stuttgart et al .
Saup, W. (2003), Betreutes Seniorenwohnen im Urteil der Bewohner. Ergebnisse der
Augsburger Längsschnittstudie. Band 2 , Verlag für Gerontologie, Augsburg.

	
  

87

	
  
H ousing M arkets
& Econom ics

88

	
  
Saville-Smith, K., James, B., Fraser, R., Ryan, B., and Tavaglia, S. (2007), Housing
and disability: Future proofing New Zealand’s housing stock for an inclusive
society: Final Report . Centre of Housing Research, Aotearoa, New Zealand.
Schneider, U., Österle, A., Schober, D., and Schober, C. (2006): Die Kosten der Pflege
in Österreich. Ausgabenstrukturen und Finanzierung , Wirtschaftsuniversität
Wien, Institut für Sozialpolitik, Wien.
Sixsmith, A.J. and Sixsmith, J.A. (1991): “Transitions in home experiences in later life”,
Journal of Architectural and Planning Research, 8(3), pp. 181-191.
Statistics Austria (2011a), Households, available at:
http://www.statistik.at/web_de/statistiken/bevoelkerung/haushalte_familien_lebensform
en/index.html (accessed 07 October 2011).
Statistics Austria (2011b), Population, available at: http://www.statistik.at/web_de/
statistiken/bevoelkerung (accessed 12 December 2011).
Statistics Austria (2012a), Dwellings, available at:
http://www.statistik.at/web_de/statistiken/wohnen_und_gebaeude/index.html (accessed
07 October 2012).
Statistics Austria (2012b), Home care providers, available at:
http://www.statistik.at/web_de/statistiken/soziales/sozialleistungen_auf_landesebene/pfl
ege_und_betreuungsdienste/index.html (accessed 30 July 2012).
Statistics Austria (2012c), Population, available at:
http://www.statistik.at/web_de/statistiken/bevoelkerung/demographische_prognosen/bev
oelkerungsprognosen/index.html (accessed 10 December 2012).
Statistics Austria (2012d), Tabellenband EU-SILC 2011.Einkommen, Armut und
Lebensbedingungen, Wien, available at:
http://www.statistik.at/web_de/frageboegen/private_haushalte/eu_silc/index.html
(accessed January 10 2013).
Trofer, B. (2013), Wohnen und Leben im Alter – eine interdisziplinäre Annäherung aus
gerontologischer und immobilienwirtschaftlicher Perspektive, Dissertation, Private
Universität für Gesundheitswissenschaften, Medizinische Informatik und Technik, Hall
in Tirol.
Tötzer, T. and Loibl, W. (2009), “Ansprüche einer alternden Bevölkerung an Wohnen,
Wohnumfeld und Mobilität – Zukunftsthemen für die Wiener Stadtpolitik“, in HanappiEgger, E. and Schnedlitz, P. (Ed.), Ageing Society. Altern in der Stadt: Aktuelle
Trends und ihre Bedeutung für die strategische Stadtentwicklung , Facultas, Wien,
pp. 606-666.
Wahl, H.-W. and Oswald, F. (2012), “Wohnen, Wohnraumanpassung und Gesundheit“, in
Wahl, H.-W., Tesch-Römer, C., Ziegelmann, J. P. (Ed.): Angewandte Gerontologie,
Interventionen für ein gutes Altern in 100 Schlüsselbegriffen, 2nd ed., Kohlhammer,
Stuttgart, pp. 492-498.
Wahl, H.-W., Iwarsson, S., and Oswald, F. (2012), “Aging Well and the Environment:
Toward an Integrative Model and Research Agenda for the Future”, The Gerontologist,
52(3), pp. 306-316.
Weber, M. (1976), Wirtschaft und Gesellschaft: Grundriss einer verstehenden
Soziologie , Mohr, Tübingen.

	
  

	
  

The Australian Dream: Living on
the coast
Kathryn Robson
School of Property, Construction and Project Management, RMIT
University, Melbourne, Australia

89

Abstract
Purpose - This research provides an analysis of the disparate notions and ideas, to form an overview
of the possible trends in residential property for the Victorian coastal areas of the Surf Coast and the
Bellarine Peninsula.
Design/methodology - This paper extends previous survey based research into patterns of urban
development in two areas of coastal Victoria. Data from the recent Australian census results updates
these earlier findings to investigate whether any changes in theses patterns have occurred since 2005.
Findings - These coastal communities and their environment are at serious risk from the increased
growth of both population and tourism. It is only with the support of all three tiers of government that
the future requirements of coastal communities will be met.
Social implications - There needs to be a policy framework of sustainable growth and a funding
approach to enable the local councils, not only on the Bellarine Peninsula and the Surf Coast, but on
all Australian coastal areas, to embark on an extensive program to provide the necessary services and
infrastructure for these changing environments.
Originality - This research outlines how Government planning and local councils are working to
address these changing urban patterns, outlined in previous research, to protect the Victorian coastal
environment.
Keywords Housing, Demographic trends, Sea change, Coastal development, Infrastructure

Introduction
The Australian population is approximately 23 million (ABS, 2013). At this time
approximately 75-80% of the total population lives in the seven capital cities, or
elsewhere close to the coast (ABS, 2013). This places enormous strain on the coastal
environments. Although the population is not large, given Australia’s size, the
concentration of people on the coast makes it one of the most urbanised countries in
the World (Department of Foreign Affairs and Trade, 2013). This paper examines
demographics in the state of Victoria, concentrating on two southwestern coastal
areas. The research revisits a previous investigation of coastal Victoria to determine
whether urban trends that were present in 2005 are still occurring today (Robson,
2007). The Bellarine Peninsula and the Surf Coast both have densely populated areas,
largely due to their proximity to a major city and many rural communities. Both areas
are experiencing housing growth in excess of the Australian average and are within
one to two hours South of Melbourne, with a combined population of approximately
74,000 people (ABS, 2013).
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Review of Literature
This research examines the urban development in South West coastal Victoria and
specifically that of the Bellarine Peninsula and the Surf Coast. The towns and their
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approximate populations are listed in Table 1 and was created from (ABS, 2013).
Table 1.

Towns on the Bellarine PeninsulaPop. 2001

Pop. 2006

Pop. 2011

Leopold
Drysdale
Clifton Springs

7565
2991
6942

8743
3741
7054

9421
4283
7968

Port Arlington
St Leonards
Indented Head

2834
1391
610

3020
1627
590

3040
1758
600

Queenscliff
Point Lonsdale
Ocean Grove

1577
2276
10312

1413
2482
11278

1408
2516
12547

Barwon Heads
Total

2230
38728

2994
42942

3888
47430

Towns on the Surf Coast
Torquay
Anglesea

5157
2301

6709
2296

9326
2305

Moriac
Jan Juc
Aireys Inlet

479
3063
759

594
3153
753

603
5576
752

Lorne
Winchelsea
Rural areas

1023
1785
4400

970
1915
4700

978
2052
4890

18965

21090

26482

Total

The Victorian market is dominated by one major urban area (Melbourne,
population approximately 4.2 million) and the four smaller urban centres of Wodonga,
Geelong, Bendigo and Ballarat. These are supported by a system of smaller regional
cities and towns, with an overall Victorian population of approximately 5.600 million
people (ABS, 2013). As the Australian population continues to expand it has become
increasingly more difficult to predict where people will chose to live. One of the
reasons given for the decline in the importance of planning in many major cities is the
difficulty of gauging some of the major shifts in population and location that are
occurring within a large urban area and in particular the revival of the inner suburbs
and the expansion of the outer suburbs (Daly, 1998). This applies even more so to
areas outside the major cities, such as coastal and rural areas. Planning schemes exist,
but developers are always pushing the zoning boundaries for further housing
expansion. It is demographic, economic and environmental factors that determine
where people live in the broader sense (Newman, 2005; Gurran et al, 2006, p.4).
However it is the particular mix of these three influences in any given geographic

	
  

	
  
	
  
area, combined with individual emotional situations that set the scene for future
development.

Demographic factors
Although all the demographic factors are determinants of residential property, the one
that specifically affects coastal development is that of lifestyle changes. There are
many lifestyle reasons why people move from an urban area. The most common are
retirement, or stress related (Newman, 2005). Personal debt (excluding mortgages)
increased four fold from 1996-2004.In an attempt to pay off this debt many are
working very long hours. This work-spend cycle takes a toll on health and
relationships. There is a growing movement of people intent on living a less stressful
life (Brown, 2005; Nicholson, 2004). Many of these people will seek a life away from
the capital cities (Santoro, 2006; Quine & Carter, 2006). In Australia, migration for
lifestyle reasons has traditionally focused on coastal areas. As coastal areas also
attract many tourists, managing growth and development in these areas becomes very
complex. The needs of the local residents and the demands of the influx of tourists can
create conflict and usually put pressure on the already fragile infrastructure system
(Gurranet al, 2006). In Australia we call these population shifts Sea Changes because
historically this is where most of the out-migration from cities has occurred (Haratsis,
2004; Kaplan, 2003; Burnley & Murphy, 2002; Salt, 2004; Walmsley, Epps & Duncan,
1998).Since 1970, over 500,000 people have left Melbourne for less populated areas in
Victoria (Burnley and Murphy, 2004).
As well as geographically defining the areas of population turnabout in Australia,
Burnley and Murphy (2004) also developed definitions to describe the demographics of
the Sea Changer. They maintain that out-migration from Australian cities to rural, or
coastal areas, have been largely made up of three groups of people:
•
•
•

Free Agents
Forced Relocators
Periodic populations

Free Agents - are those who choose to seek a “change”. They may have passive or
high incomes, or may simply wish to downshift for a lifestyle change. This group is
made up of two socio-economic types:
•

Retirees – This group generally sells their large family home in the suburbs
and move to allocation of their choice to enjoy their twilight years. They may
only represent a small proportion of a city’s aging population, but they present
a large proportion of many Sea/Tree Change locations.

•

Alternative Life stylers – This group is ever expanding, are still in the
workforce and are aided by flexible working hours, increased ability to work
from home and the increase of home based businesses, improved
telecommunications and extensive use of the internet. They are also attracted

	
  

91

	
  
Housing M arkets
& Econom ics

	
  
by the increasing need for additional services in these areas because of the
increases in retirees and tourism. Such things as vineyards, restaurants,
B&B’s and Art Galleries. This group represents 70% of the Free Agents who
move to rural or coastal areas of Australia (Burnley & Murphy, 2002).
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Forced Locators - are those groups on low-incomes who move to perimetropolitan
or turnabout areas in search of affordable housing a cheaper cost of living. They are
often people on some form of income support. The unemployment rate of many of these
areas is three times the National average and single parent household represent 8% of
the population, as against 5.2% for Australia as a whole. (ABS, 2013)
Periodic Population - is the term used to denote the group who own or rent homes
in these areas that they visit at weekends and during holidays. This term can also be
applied to people whose life style allows them to live in two places and tourists who
swell the numbers in school holiday times, particularly in summer.
The problem with identifying the type of resident living in many of Victoria’s
coastal areas is compounded by the relative proximity to Melbourne and Geelong. This
introduces a fourth group of people who live in the coastal or rural areas.
Commuter - is the term chosen to represent the large proportion of the population,
from the Bellarine Peninsula and the Surf Coast, commuting to Melbourne and
Geelong, three to five days a week for work (Salt, 2006).

Economic factors
Housing is now very expensive in Australia, especially in the major cities. Increased
demand from the over 25+ year olds, high immigration and from the residential
investment market, have fuelled a price escalation that appeared affordable to many,
due to the low interest rates and the low rate of inflation (REIV, 2012).In Victoria the
investment housing market has risen from 15% of all mortgage borrowing in 1992 to
approximately 35% now, partly due to the low share market. Although this has flowed
on to some of the areas in coastal Victoria, there are still some towns where housing
prices are more affordable than others (BIS Shrapnel, 2013). Housing affordability and
suburban sprawl have become major problems for Australia. Many country centres,
particularly on the coast, have also experienced large increases in housing prices as
many of these country towns become dormitory suburbs of Melbourne or Geelong. This
has meant that many coastal towns, particularly those within commuting distance of a
major city now have very unaffordable housing and the small town, community driven,
relaxed lifestyle, is now under pressure (Harty, 2005). As consumers become more
knowledgeable and governments more efficient at using fiscal and monetary policy, the
future direction of housing has become harder to predict. The image of Australian has
long been one of sandy beaches and large tracts of Australian bush. Victoria has large
areas of both of these terrains, but the beach areas are becoming more settled. In the
latest boom the national house price doubled and house prices are now relatively
higher compared to household incomes, than ever before in Australian history
(National Housing Alliance, 2007).

	
  

	
  
	
  
Environment factors
International trends suggest that the rapid population growth experienced by many of
Australia’s coastal towns is not unique. It is very common for this type of development
to bring with it environmental problems, such as water degradation, loss of native
fauna and flora habitat, conversion of rural land and other unsettling changes. Couple
this with situations where existing planning frameworks are not designed to handle
these changes and you have a very common scenario for coastal Australia. Local
governments are at the “coal face” for these challenges. They are responsible for the
daily management of these areas, but they have no influence on the broader
population pressures that determine the increased migration and limited financial
capacity to support any infrastructure improvements (Gurran et al, 2006). In 2002, the
Victorian Government announced the Melbourne 2030 plan. The future development
for the city for the next 25 years is set out in this 192 page document (Department of
Sustainable Environment, 2005). The theme is “cleaner and greener”. The initiatives
come under nine headings, including management of growth, better transport links, a
more compact city and networks with Victoria’s regional cities of Geelong, Ballarat,
Bendigo, Wodonga, Wangaratta, Benella and Shepparton. As Melbourne continues to
expand in area there has been a “spillover” effect into rural areas and in particular to
coastal Victoria. Although there is an attempt at planning for Melbourne there is a
failure to integrate social and economic objectives with coastal policies and the land
use plans applying to coastal areas, are not articulated or integrated within coastal
policy and planning frameworks (Gurran et al, 2005).
Unlike metropolitan areas in Australia, coastal areas have not been planned with
the objective of accommodating high population growth. Coastal councils on the whole
have not been prepared for the large inflow of new residents. They have not had the
resources to meet the increase in demand for infrastructure, such as roads, water
supply, sewerage and power, nor sufficient health, transport, education and emergency
services for continuing population growth (Gurran et al, 2005, p. 7). Many towns on
the Bellarine Peninsula and the Surf coast have development up to the boundaries of
their current residential zone. Increased demand and the attempts to provide the
answering supply have put pressure on the existing infrastructure and services in
these areas. Regardless of how many people move to coastal Victoria, it will probably
be the sustainability issues that will be the challenge for the future residential
development of coastal Victoria. Effective regional planning is thought by sea change
communities to be critical to the management of growth in these coastal areas. Most of
these communities report that existing regional plans lack foresight and consistency in
their application. All councils report infrastructure shortfalls and a lack of funds,
despite developer contributions to provide services to a standard that is acceptable to
residents. Gaps exist in the physical infrastructure areas of roads, sewerage, water
and public transport. In addition smaller towns have a shortage of social, professional,
education and health services. There appears to be very little forward planning and
this is of concern with the ever increasing number of tourists to these areas in the
holiday seasons (Gurran et al, 2005).
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Coastal towns throughout Australia have come under enormous environmental
stress and this is one of the reasons that the Sea Change Task Force was established.
Management of resources, infrastructure and planning issues are central to their
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agenda. Coastal environments are under major pressure with habitat loss and
fragmentation, loss and degradation of coastal wetlands, changes in ecosystems and
marine habitats, the introduction of exotic species and erosion. The distinctive rural
character of coastal areas is threatened by the increased demand for urban
development and increased tourism (Ibid). Green (2004) warns of a loss of character
occurring as the environmental features that have traditionally defined a town is
replaced with unsympathetic development. Nearly all the towns covered by the
research have been affected in some way by this type of development and the
distinctive character of these towns is slowly being transformed in a global uniformity.
In response to this type of development many towns on the Surf Coast and the
Bellarine Peninsula now have very active community groups who have lost faith with
their local councils and have become experienced in lobbying to organisations such as
the Victorian Civil and Administrative tribunal (VCAT).

The Bellarine Peninsula
Geelong is Victoria’s second largest city and is located on the shores of Corio Bay
approximately 75 kilometres south-west of Melbourne. The Bellarine Peninsula is
located immediately east of Geelong, to the Port Phillip Heads. The City of Greater
Geelong is Victoria’s largest regional City, with a population of greater than 200,000
people and covering 1.240 square kilometres.(City of Greater Geelong, 2012) The City
of Greater Geelong has a number of growth strategies in place and three of them are
for areas on the Bellarine Peninsula. In every case they are consulting extensively
with the local residents to ensure that growth can occur in a sympathetic manner with
the environment (Wright, 2004). The Bellarine Peninsula had a population of
approximately 47,500 permanent people, which is approximately 20% of the total
population of the City of Greater Geelong. The lure of the Bellarine Peninsula is in its
variety. Every town is different and between them they offer something for everyone.

The Surf Coast
The Surf Coast is the name given to the coastal area south west of Torquay around to
Lorne. Approximately 26,500 people live in the area and many of the towns are within
the 1.5 hour commuter drive to Melbourne or 30 minutes to Geelong.(City of Greater
Geelong, 2012)It covers and area of 1562 square kilometres and has 55 kilometres of
coastline. The towns on the Surf Coast hug the ocean and often have very little
distance between. The exception is the area between Torquay (closest to Geelong) and
Anglesea, where there are large tracts of bush in a designated National Park. This is
the area of surf internationally know as Bell’s Beach. There are seven major towns in
the area and only Winchelsea and Moriac are not on the coast. These towns mark the
start of the scenic Great Ocean Road (Surf Coast Shire, 2012).

	
  

	
  
	
  
Why live on the Bellarine Peninsula or the Surf Coast?
Table 2. Statistical Comparisons

Surf Coast

Bellarine
Peninsula

Victoria

Home Ownership

75%

72.5%

70%

Post Graduate &
Undergraduates

2.1%

2.5%

3.6%

Health & Community
Industry Workforce

10.5%

11.5%

10%

Manufacturing
Workforce

19%

17%

15.3%

Trades People

17%

15%

12%

Population 70+

7.5%

10%

8%

26,482

47,430

5,624,000

Unemployment Rate

4.4%

4.4%

5.4%

Single Person
Households

25%

23-32%

23%

$1446

$1200

$1350

Total Population

Median Household
Weekly Income

The Bellarine Peninsula and Surf Coast Basic Statistics as complied from Census
Data, compared with Victoria as a whole (ABS, 2013)
• As can be seen from Table 2, the Bellarine Peninsula and the Surf Coast have
a slightly higher home ownership rate, a greater proportion of workers in
industries where Australia is suffering shortages and has a lower
unemployment rate than many other parts of Victoria. These are all positive

•

and important reasons for why people might consider relocating to these
areas.
They are close to two metropolitan areas, Melbourne and Geelong (one and a
half hours by car, two hours by bus and train) with reasonable transport
infrastructures, good community and health resources in the towns and a
hospital less than 30 minutes away.

•
•

Recreational activities are excellent, with sixteen sand belt golf courses and
every activity from football to Kick Boxing.
The area has a moderate climate and is warmer than Melbourne in the winter
and cooler in the summer.
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The Bellarine Peninsula and the Surf Coast have a range of different towns to
choose from, representing different socio-economic groups and differing house
types and prices. In other words, lots of choice. With the exception of

•

Queenscliff, Point Lonsdale, Torquay and Lorne, housing prices are affordable
by Melbourne and Geelong standards and would be attractive to first home
buyers. A comparison of house prices for the Bellarine Peninsula and the Surf
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Coast is found in Table 3.
Table 3. Median Housing Price Comparison

Towns on the
Bellarine
Peninsula

1995

2012

$

$

And Surf Coast
Drysdale

110,000

300,000

Clifton Springs

100,000

315,000

Port Arlington

130,000

330,000

St Leonards

95,000

285,000

Indented Heads

85,000

350,000

Queenscliff

200,000

625,000

Point Lonsdale

180,000

650,000

Ocean Grove

125,000

460,000

Barwon Heads

140,000

500,000

Leopold

120,000

340,500

Anglesea

190,000

460,000

Lorne

300,000

700,000

Aireys Inlet

170,000

530,000

Torquay/Jan Juc

160,000

550,000

Melbourne

220,000

532,000

Victoria

120,000

307,000

Housing Prices as complied from REIV (Real Estate Institute of Victoria, 2012)

The Bellarine Peninsula and the Surf Coast offer the chance to “downshift” or
retire, but still be close enough to family and friends in the Melbourne, without having
to buy a city residence. There are also towns in these areas close enough to Melbourne
to be able to commute. The two most obvious are the Towns of Ocean grove on the
Bellarine Peninsula and Torquay/Jan Juc on the Surf Coast. Both of these towns are
within 15 minutes drive of the fast train line to Melbourne.

M ethodology
The Bellarine Peninsula and the Surf Coast contain 17 towns. In previous research
seven of these were chosen to distribute questionnaires (Robson, 2007). The chosen

	
  

	
  
	
  
towns are, Port Arlington, Queenscliff, Point Lonsdale, Ocean Grove, Barwon Heads,
Torquay and Anglesea. With all coastal towns there are a high percentage of holiday
homes (absentee owners) and these were identified from council mailing addresses. A
number of streets were chosen at random from these towns. The streets were chosen
on the basis of their higher percentage of permanent residents. These streets were
then letter-dropped with a copy of the survey and a stamped addressed envelope for
the questionnaire return.450 houses in the seven towns were letter-dropped and 204
questionnaires were returned, giving approximately a 40% response rate. At this time
there were approximately 65,000 residents living in this area of Victoria, this survey is
a very small sample and the results derived from it are in no way considered
conclusive. However, very strong trends emerge from the data and it is probable that
these trends are consistent across a large percentage of the population of this region
and possibly for other coastal areas of Australia. This research revisits the earlier
results in the light of two further Australian census dates (2006 and 2011) to examine
whether patterns of urban development highlighted in previous research are still
occurring (Robson, 2007; ABS, 2013).

Findings
Housing affordability and the residential property market are not the only reasons
people choose to live where they do. The state of the property market is a major
determinant, but people choose their location for a myriad of reasons. They include:
•

Personal economic reasons, such as income, employment and business
opportunities.

•

Climatic/geographic reasons, such as a preference for warm weather or
mountain terrain.
Psychological reasons, such as personality types, wants and needs etc.

•
•
•

Emotional reasons, such as being close to family, close ties with an area.
Technological reasons, such as being able to work partly from home, due to
improved communication links and flexibility in work places.

For people to move great distances, there usually needs to be a catalyst to set this
in motion. The catalyst can take many forms. It could be a job offer, a romance, not
able to afford a property in the area they prefer, or a host of other reasons. It is these
individual decisions that people make, that are difficult to predict. Literature and
statistical data can show you possible trends, but it is only by questioning people that
you can start to understand why people make the decisions that they do. The surveys
and interviews that form part of this research are an attempt to emulate why people
live in coastal Victoria and whether this trend will escalate, but only a census could
give the true picture of urban development.
In previous research (Robson, 2007) 370 questionnaires were distributed in five of
the coastal towns on the Bellarine Peninsula, 164 usable questionnaires were
returned. The age grouping of the respondents is shown in Figure 1 and the
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distribution is heavily skewed towards the older age groups, with 54% of the
respondents being over 60 years in age and a median age of 60-69 years. Although the
numbers of respondents from the younger age groups were low, all age groups were
represented in the survey. A slightly different demographic emerged from the Surf
Coast survey. Due to the original mail out to this area having only one response and
six questionnaires returned unopened, the remaining 80 questionnaires were hand
delivered, as for the Bellarine Peninsula questionnaires. Of the 80 remaining
questionnaires distributed in Anglesea, Torquay and Jan Juc, 36 were returned and
all were from local residents. The age grouping of the respondents is shown in Figure 2
and although the 60-69 group was the largest groups, the median age is younger than
the Bellarine Peninsula, being 45-50 years. The second largest age group represented
was 30–39, which would support the statistic that this is one of the fastest growing
areas in Australia, with over 6% annual population growth.(City of Greater Geelong,
2012; ABS, 2013)
Figure 1. Age groups on the Bellarine Peninsula
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Figure 2. Age groups on the Surf Coast
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With one exception, all of the respondents said that the change had lived up to
expectations and that they loved the beach lifestyle. However it may be that only
satisfied coastal dwellers felt motivated to return the questionnaire. The reasons for
relocating were varied and are listed below, in order of frequency.
Reasons for Change of lifestyle:
•
•
•

Friends or family live in the area
Transferred for work or bought a business
Came for a holiday and loved it

•
•
•

Liked the idea of living in a small town at a less frantic pace
Health reasons
Always wanted to live by the sea

•
•
•

Had a holiday house here first
Born in the area and moved back
Able to work from home

•

Moved for a relationship

These ten reasons given for moving by the respondents make a very
comprehensive list of why people might relocate. The three which occurred most
frequently were, recommended by friends or family, moved for work or bought a
business and had a holiday home here first. Of the respondents who had said they had
taken a Sea Change, over half indicated that there had been a catalyst and the reasons
given are listed below in order of frequency.
Catalyst for taking a Sea Change:
• Retirement
• Children moved out
• Moved for work/business
• Relationship reasons - death/divorce
• Could not afford to buy in Melbourne
• Children starting school
• For the children
• Health scare/illness
The fact that retirement was given as the most frequent reason for taking a Sea
Change fits with the median age of the respondents being in the over 60 age group. In
fact 90 of the 164 surveys returned from the Bellarine Peninsula were from people
aged over 60 years. Given that the baby boomers are just starting to turn 60, this
representation can be expected to grow over the next 20 years.
Figures 3 and 4 provide the breakdown of the “Sea Changers” versus longer term
residents. Over 70% of the respondents indicated that they had taken a Sea Change on
the Bellarine Peninsula and this was across all ages and across all the different
periods of time people had lived in the towns. This figure was even higher in the Surf
Coast data, being 90%, but the response rate was lower. Sea Change has always been
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happening and it does not appear to any more frequent on the Bellarine Peninsula or
the Surf Coast than it ever has.
Figure 3. Bellarine Peninsula
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Figure 4. Surf Coast
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As you would expect from a survey where the median age is over 60 for one group
and over 50 for the other, over half the respondents (52%) were not in the workforce.
The remainder were made up of 30% who worked locally, 15% owned a local business
and 3% commuted elsewhere. Once again the figures appear to support the supposition
that on the whole only local residents bothered to complete the questionnaire and
those that did had an interest in expressing their opinion concerning the future
development of the area.
With regard to the local services the respondents made use of, by far the most
popular was the library, closely followed by the Health and Medical centres and
sporting clubs. Not surprising, where more than half the respondents are over 60 years
old, schools and child care rated quite low. The big surprise was only 50 people used

	
  

	
  
	
  
public transport and many who indicated that public transport needed to be improved,
did not indicate that they used it at all. Perhaps if the service was more frequent they
might use it, but this sort of commitment is not going to bring about an increase in a
service that is already underused. Local services that were added to the survey list
were churches, Senior Citizens club, the Neighbourhood House, local theatre groups,
the RSL and the day program for people with a disability.
The final and perhaps the most important result from the survey was the response
to the question of what additional services would be needed over the next 20 years.
The first five (in bold) were listed by many of the respondents and the remainder only
occasionally (but that does not indicate a degree of unimportance as only 450 people
were surveyed and 204 replied):
• More age care facilities – retirement villages
• An upgrading of the water supply
• More frequent public transport
• Additional child care facilities/after school care
• A heated swimming pool
• Better town planning policies and guidelines
• Better tourism infrastructure
• Better traffic management
• 24 hour manned police stations
• Aged care support for those at home
• More General Practitioners
• Ferry service to Melbourne
• A hospital or medical clinic specialising in the elderly
• More skate parks and other entertainment for the youth
• A cinema complex
• A community nursery/centre
People have always moved to coastal Victoria and mainly for a lifestyle change, but
they are still outnumbered by the weekenders. Campbell Potts (2013), an Ocean Grove
real estate agent, stated that 70% of all sales were to people from outside the area and
most of these were being used as holiday homes and made available for holiday letting,
thereby classifying them as investment properties for taxation purposes. He further
stated that after a small slow down in the middle of 2012, homes were now selling
steadily again.
Although the response rate for the Surf Coast was not as high as for the Bellarine
Peninsula, ABS data supports the survey data that indicates the two areas have
slightly different demographics. This different demographic focus is also supported by
the Surf Coast Shire population forecast (2012) where they noted that children aged
between one year and 11 years had increased by 6-10% over the last five years and
were expected to continue increasing within their prediction period of 2001-2021.The
focus for development has been and will continue to be the Torquay/Jan Jucarea which
has seen a large increase in population for the 30-40 age groups, with young children.
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They expect the growth of this type of household to show an increase of between 3540% over the next 10 years. The Torquay/Jan Juc area is suited to “Greenfield”
housing development due to the excellent access to Geelong via the Surf Coast
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Highway and the lack of physical restraints, such as terrain and native bush. They
also expect an increase in the numbers of retired baby boomers over the next 10 years
as well (Surf Coast Shire, 2012).

Recommendations and conclusion
The Minister for Planning for Victoria has spoken of a desire to preserve the small
country village feel of many of the seaside towns on the Bellarine Peninsula and the
Surf coast. These areas are strong on tourism and holiday destinations, when
populations can explode by more than five times the usual population (Department of
Planning and Community development, 2013). An examination of the population data
for the Bellarine Peninsula and the Surf Coast show the areas are still growing,
particularly Ocean Grove, Leopold and Torquay/Jan Juc. Despite residential
development surging in these three towns they are no longer the fastest growing towns
in Victoria. Other towns on the Bellarine have had subdivisions approved. One is a 660
allotment site on the outskirts of Point Lonsdale that was approved in 2009.Less that
a hundred sites have sold since then and the developer has conceded defeat and is
offering the site for sale (Fowles, 2013). People are investing in the coastal Victoria,
but for future development, not necessarily for now. There could be a number of
reasons for this:
• Retirees can downsize within the metropolitan area of Melbourne in a
high/rise, or similar high density site.
• The property market uncertainty may have dampened the desire to expand
borrowing for a second home.
• Many people are not retiring early as it was expected, for any number of
reasons, including job satisfaction, fear of superannuation shortfalls, the high
cost of living etc. (Burnley & Murphy, 2004).
• The house prices for many of the towns on the Bellarine Peninsula and the
Surf Coast are now higher in price than most of the outer suburbs of
Melbourne, making a move for cheaper housing no longer a viable option. If
people are moving it is for a lifestyle change.
Even if we accept that expansion at the moment is limited to the new housing
market for the commuting and first home buyer groups on the Bellarine Peninsula and
Surf Coast, the fact is that the Baby Boomers (many now in their 50s and 60s), will
start retiring over the next ten years. The question is, will they seek a Sea Change,
and if so, will it be in coastal Victoria? What services are available to them when they
are looking to make this decision? Clearly Greater Geelong is targeted as a growth
area. Earlier research (Robson, 2007) found that authorities were struggling with out
of date and inappropriate infrastructure that was unable to support even the existing

	
  

	
  
	
  
population, let alone any increases. This included insufficient water supplies, poor
roads, inadequate health and community facilities and all the things that put
communities under stress. It is now 2013 and the situation has changed. State and
local governments have worked together to create a public works program of
developments that have either commenced, or will shortly do so, to address most of the
previous infrastructure shortfalls. A total of $1.9 Billion of investment projects are in
the pipeline and $891 Million are underway. These include:
• A new hospital for Geelong and major renovations for the two existing
institutions,
• Expansions to Universities and schools in the area,
• Major road works continuing in all areas,
• A black-water treatment centre for Geelong,
• A pipeline link to the Melbourne water supply which will double existing
water supplies,
• New community childcare, libraries, centres, sporting facilities and Aged Care
centres across all areas and
• many economic boosts for local industry (City Plan, 2013).
As people continue to move to the Bellarine Peninsula and the Surf Coast they are
likely to find communities that work and a continuum of services aimed at improving
the social, employment, welfare and health of the communities they are joining.

References
ABS: Australian Bureau of Statistics (2013), http://www.ausstats.abs.gov.au, accessed
between January and April 2013.
BIS Shrapnel, (2013), http://www.bis.com.au, accessed January 2013.
Brown, S. (2005) Affluenza: Is there a cure? Habitat Australia, August 2005, pp. 18-19.
Burnley, I. and Murphy, P. (2002), “Change, continuity or cycles: The population
turnaround in New South Wales”, Journal of Population Research, November, 2002.
Burnley, I. and Murphy, P. (2004), Sea Change – Movement from Metropolitan to Arcadian
Australia, UNSW Press, Sydney.
City of Greater Geelong, (2012), “Economic Indicators Bulletin”,
http://www.geelongaustralia.com.au
City Plan (2013), “City of Greater Geelong cityscope”, http://www.geelongaustralia.com.au,
accessed March 2013.
Daly, M. (1998), “Reshaping Sydney: The Inner City Revival, Urban Policy and Research”,
Urban Policy and Research, 16(1), pp. 59-63.
Department of Foreign Affairs and Trade (2013) http://www.dfat.gov.au, accessed January
2013.
Department of Planning and Community Development (2013), http://www.dpcd.vic.gov.au,
accessed January 2013.
Department of Sustainability and Environment (2005), Regional Matters: An Atlas of
Regional Victoria, State Government of Victoria publisher, Melbourne.
Fowles, S (2013) Stockland walks away from Point Lonsdale Estate, Geelong Advertiser,
February 14th, 2013.

	
  

103

	
  
Housing M arkets
& Econom ics

104

	
  
Green, R. (2004), ”Sea Change on the Great Ocean Road”, Australian Planner, 104, pp. 7377.
Gurran, N., Squires, C. and Blakely, E. (2005), “Meeting the Sea Change Challenge: Sea
Change Communities in Coastal Australia”, Report for the National Sea Change
Taskforce, 31 march 2005, Planning Research Centre, University of Sydney.
Gurran, N., Squires, C. and Blakely, E. (2006), “Meeting the Sea Change Challenge: Best
Practice Models of Local and regional Planning for Sea Change Communities”, Report
No. 2 for the National Sea Change Taskforce, January 2006, Planning Research Centre,
University of Sydney.
Haratsis, B. (2004), “Low Tide for Seachange Myth”, The Australian, Canberra, ACT,
22/4/2004, p. 45.
Harty, C. (2005) Has “Sea Change” exposed Coastal Planning in Victoria? Australian
Planner, 42(4), pp. 14-15.
Kaplan, M. (2003), “Time to Smell the Roses”, Sunday Tasmanian, Hobart Town,
Tasmania, 17/8/2003, p. 50.
National Housing Alliance (2007), “National Affordable Housing Forum: Achieving a New
National Affordable Housing Agreement”, 24-25 July 2006, Old Parliament House,
Canberra.
Newman, P. (2005) The city and the bush – partnerships to reverse the population decline
in Australia’s wheatbelt, Australian Journal of Agricultural Research, Vol. 56, pp. 527535.
Nicholson, M. (2004), “Internet and migrants boost the highlands social trends”, Financial
Times, London, 2/8/2004, p. 4.
Quine, S. and Carter, S. (2006), “Australian baby boomers’ expectations and plans for their
old age”, Australian Journal of Ageing, 25(1), pp. 3-8.
REIV, Real Estate Institute of Victoria (2013), http://www.reiv.com.au, accessed January
2013.
Robson, K. (2007) “Life by the sea: an analysis of residential property in coastal Victoria”,
in 13thPacif-Rim Real estate Society Conference, Fremantle, Western Australia, 21 to 24
January.
Salt, B. (2004), The Big Shift, Hardie Grant Publishing, Australia.
Salt, B. (2006), “Big shift from ‘burbs to beach is not unique”, The Australian, Thursday
August 10, 2006, p. 26.
Santoro, S. (2006), “Sea change brings opportunities as well as challenges”, Press release, 4
April 2006.
Surf Coast Shire, (2012), “Sustainable business growth and development”,
http://www.surfcoast.vic.gov.au (accessed September 2012).
Walmsley, D.J., Epps, W.R. and Duncan, C.J. (1998), “Migration to NSW North Coast 19861991: Lifestyle motivated Counter urbanisation”, Geoforum, 29(1), pp. 105-118.

Interview
Potts, C. (2013) Manager Kerley’s Real Estate, Ocean Grove, interviewed on 1st April, 2013
Wright, S. (2004) Manager of Major Projects, City of Greater Geelong, interviewed on 30th
September, 2004.

	
  

	
  

Why do urban villages have
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Abstract
It has been identified in the paper by Nie and Wong (2012) that substantial rental value losses can be
induced by excessive land exploitation in urban villages in the mainland of China. It has also been
suggested that incomplete and unclearly delineated property rights, transaction cost, and consequently
the absence of effective building regulations have played important roles leading to such tragic results.
Through a comparison of 96 pairs of cases collected from three major Chinese cities (Shenzhen,
Guangzhou, and Xi’an), it has been found that compare to non-village estates, an average of 72% of the
urban villages studied have been overbuilt, which leads to a problem of “more construction but less
rental values”. The overdevelopment problem can be viewed as, according to institution theories, a
production change (a distortion of resource combination), given the constraint of defective institutional
environment. It is natural then a different timing of contract change may follow, since certain
conditions for renewal projects can be met differently. Throughout the lifetime of a building, natural
rent dissipation happens due to outdated design, changing market condition, or simply building aging.
As a result, a building has an economic life, which may be shorter than its physical life. An empirical
test conducted in this study on 16 non-village estates demolished in recent years in Shenzhen, 14 in
Guangzhou, and 10 in Xi’an shows that the average economic lifetimes for non-village residential
estates in the three cities are respectively 19.8, 22.5, and 28.9 years. However, urban villages have
shortened life expectancies. In this study, an empirical study of 1054 online samples in Shenzhen, 138
samples in Guangzhou, and 122 samples in Xi’an shows a paradox that the average building ages in
urban villages in the above three cities are quite new, respectively only 12.1, 12.2, and 14 years, but
many such villages are already demolished or planned for demolition soon. The data for non-village
buildings were collected through a scan of the official renewal documents on the governments’
websites. The data for urban villages were collected online from real estate websites, on which
landlords post their “for rent” information. Such a paradox can be explained in connection to the
previous pattern identified by Nie and Wong (2012), that in comparison to non-village estates, urban
villages suffer a problem of more severe rent dissipation induced by defective initial institutional
settings. The problem can make the critical condition for renewal due earlier, thereby shortening the
life expectancies for urban villages. Besides, the income transfer effect caused by the state-villager
interaction and the possible cost difference for negotiation can also bring forward renewal schedules.
The combination of the three reasons then leads to earlier renewals.
Keywords Urban villages, Land economics, Urban renewal, Building regulation and control, Property
rights

1.

Introduction

In the past several years, large scale urban village renewal projects have been
initiated across the country in China. In Shenzhen, the city government has set a plan
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to renew more than 100 villages in 5 to 10 years. In the 5-year plan for urban village
renewal, which was released in 2006, 11.5 million square meters of urban village
buildings are planned for total demolition (Shenzhen Municipal People’s Congress,
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2006). 33.7 million square meters of urban village buildings are listed for governmentled renovation and environment improvement projects. The 2006 annual plan listed 40
villages for complete renewal and 73 villages for renovation and environment
improvement (Shenzhen Land and Planning Council, 2006). Following that, in 2007, a
supplementary plan listed 45 more villages for complete renewal and 70 for renovation
and environment improvement (Shenzhen Land and Planning Council, 2007). The
total numbers listed in the two documents then add up to a total of 85 villages for
complete renewal (around 25% of all villages in Shenzhen) and 143 for renovation and
environment improvement (around half of all villages in Shenzhen). The actual result,
by the year of 2011, shows that approximately 18 villages have been completely
demolished. Table 1 listed the 18 villages demolished and the years of the demolitions.
Table 1. Demolished urban villages from 2006 to 2011 in Shenzhen

Name
Liantang Old
Tiabei
Huangbeiling
Old
Xilingxia
South
Hubei Old
Gangsha West
Xiasha
Tiansha New
Guimiao New
Dachong
Nanguang
Shuiwan
Anjing East
Shangyu
Shanghe Old
Guoxia
Luoruihe Old I
Hulongpu Old I

District
Luohu
Luohu
Luohu
Luohu
Luohu
Futian
Futian
Nanshan
Nanshan
Nanshan
Nanshan
Nanshan
Yantian
Yantian
Baoan
Baoan
Longgang
Longgang

Demolition Time
2007
2006
2011
2010
2011
2009
2009
2006
2006
2010
2007
2009
2007
2008
2007
2008
2010
2009

In Guangzhou, a similar plan has listed 52 villages (around 37% of the total 139
villages) for complete renewal (Guangzhou Municipal People’s Congress, 2009), 14 of
which have been demolished or are being planned for demolition by the year of 2012.
Table 2 listed the 14 villages and their demolishing years.

	
  

	
  
	
  
Table 2. Demolished urban villages by the year 2012 in Guangzhou

Name
Yangqi
Bazhou
Lijiao
Hongwei
Huadi
Dongjiao
Liede
Xiancun
Linhe
Xiao Xintang
Tangxia
Hengsha
Wenchong
Xiangang

District
Yuexiu
Haizhu
Haizhu
Haizhu
Liwan
Liwan
Tianhe
Tianhe
Tianhe
Tianhe
Baiyun
Huangpu
Huangpu
Luogang

Demolition Time
2011
2011
2012
2011
2008
2011
2007
2012
2010
2011
2010
2011
2012
2009

In Xi’an, 83 villages (around 25% of the total 326 villages) have been included in
the first phase of renewal plans (Xi’an Municipal People’s Congress, 2009) . By the year
2011, 36 have been demolished. Table 3 listed the 36 villages and their demolishing
years.
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Table 3. Demolished urban villages by the year 2011 in Xi’an

Name
Zaoyuan Liu
Mujiangwang
Bianjia
Jinhualuo
Lvguan,Lujia
Caochangpo
Nanguo
Yongning
Nanguan
Jitai
Baijiakou
Datumen
Guojiakou
Jianxin
Wuyi
Yangjiaweiqiang
Chenjiazhai
Fenghe
Jiejia
Erfuzhuang
Zhongbaozi
Xinxiaozhai
Wahutong
Fangjia
Hutuo
Dabaiyang
Zhangjia North
Hujiamiao II
Shijiajie
Bafuzhuang
Houcun
Qiwang
Yanbei
Xijiang
Xiangtang
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District
Baqiao
Baqiao
Beilin
Beilin
Beilin
Beilin
Beilin
Beilin
Beilin
Beilin
Lianhu
Lianhu
Lianhu
Lianhu
Lianhu
Lianhu
Lianhu
Lianhu
Lianhu
Lianhu
Lianhu
Qujiang
Qujiang
Weiyang
Weiyang
Weiyang
Xincheng
Xincheng
Xincheng
Xincheng
Yanta
Yanta
Yanta
Yanta
Yanta

Demolition Time
2010
2010
2009
2009
2009
2008
2008
2008
2008
2009
2009
2009
2009
2009
2009
2009
2008
2010
2010
2011
2010
2009
2011
2009
2009
2011
2009
2009
2010
2008
2009
2009
2010
2010
2010

To justify the above renewal projects, the city governments have listed a reason.
The reason, as stated by the governments, is that urban villages have poorer
environmental conditions. Another non-listed but obvious reason is that due to the
rapid urbanization process in the past years, empty lands in cities are getting scarce so
as housing demand increases it is necessary to demolish old buildings and replace
them with high-rise ones to ensure enough housing supplies. The two reasons imply
that urban villages are no longer efficient in terms of extracting land values.

	
  

	
  
	
  
This may seem natural, as when buildings are getting old and housing demand
increases, such buildings become less efficient. But it is at the same time not natural,
since given the same level of change in market conditions, when we look at the facts,
very often we can find that buildings in urban villages are, in fact, not the oldest ones-most of them are less than 20 years old. Meanwhile, there are still many non-village
buildings being older, but not listed in any renewal plans. A common sense as we can
feel is that old buildings may have priority in renewal plans, but the truth here is, new
buildings in villages are getting demolished earlier than old non-village ones.

2.

The paradox

To find out a reasonable explanation, the first step, of course, is to confirm the pattern
in details. Before anything can be done, one issue has to be clarified. To compare life
expectancies between different types of buildings, it may be necessary to control the
construction size. For illustration, a heavy duty vehicle can certainly last longer than
light cars, therefore to compare life expectancies fairly, only two heavy duty vehicles or
two light cars can be comparable to each other. In the current study, such a “type”
parameter can be replaced by total floor area, implying that theoretically only those
buildings with similar construction sizes can be fair comparables. Practically since we
observed shorter life expectancies in urban villages, it is not necessary to exclude those
non-villages with less construction sizes. If non-village buildings with less total floor
size still have longer life expectancies, it is easy to conclude that those with similar
floor size with village buildings must have longer lifetimes. But of course, if those nonvillage buildings with less total floor size have shorter life expectancies, then we will
have to do a more precise comparison by excluding such non-village buildings.
To simplify the sampling process, the variable “total construction size” can be
converted into height. Since almost all non-villages have lower site coverage values,
qualified non-village samples can then include those with the same or less floors, or
slightly more floors. Calculated based on the site coverage values from the previous
paper by Nie and Wong (2012) --the average site coverage values for villages and nonvillages are 0.54 and 0.33 in Shenzhen, 0.58 and 0.39 in Guangzhou, and 0.61 and 0.36
in Xi’an, it gives non-villages a flexibility to include slightly 1-2 more floors. Given the
average floor numbers in urban villages in the three cities to be respectively 7-8 in
Shenzhen, 4-5 in Guangzhou, and 3-4 in Xi’an, the qualified heights for non-village
comparables can roughly be <=11 in Shenzhen, <=7.4 in Guangzhou, and <=6.7 in
Xi’an. Moreover, a typical urban village building is normally a multiple storey building
with no lift. To control building structure, non-village buildings with more than 9
floors may be excluded as well since 9 is already the upper limit for walk-up buildings.
Hence, feasible non-villages samples in the three cities are controlled by height limit
as, <=9 in Shenzhen, <=7 in Guangzhou, and <=6 in Xi’an.
Since most village renewals are for community-level economic improvement
purpose, the non-village buildings then has to be selected as for the same reasons, that
is, a renewal has to be for community-level economic improvement other than for citylevel road or any public interest infrastructure construction projects. A scan through
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thousands of the official renewal documents for the recent approximately 5-10 years
has retrieved, in the above three cities, respectively 16, 14, and 10 non-village renewal
projects meeting the criteria. The below tables (Table.4 to 6) listed the qualified non-
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village renewal projects and their economic lifetimes.
Table 4. Demolished non-village estates and their building ages in Shenzhen

Name	
  
Huatai	
  Estate	
  
Jianye	
  Estate	
  
Longxi	
  Garden	
  
Nanyuan	
  New	
  	
  
Hetang	
  Estate	
  
Haitao	
  Garden	
  
Jintian	
  New	
  
Zhonghangyuan	
  I	
  
Zhonghang	
  North	
  
TuchuInc	
  Dorm	
  
Futian	
  Port	
  Dorm	
  
Nanyuan	
  New	
  	
  
Aihua	
  Estate	
  
Xiangmi	
  New	
  
Zhuyuan	
  Estate	
  
Sihai	
  Estate	
  

	
  

District	
  
Completion	
   Demolition	
   Demolition	
  Age	
   Floors	
   Mark	
  
Futian	
  
1990	
  
2010	
  
20	
  
7	
   	
  
Luohu	
  
1991	
  
2010	
  
19	
  
6	
   	
  
Futian	
  
1991	
  
2010	
  
19	
  
7	
   	
  
Nanshan	
  
1990	
  
2010	
  
20	
  
7	
   	
  
Nanshan	
  
1993	
  
2010	
  
17	
  
7	
   	
  
Yantian	
  
1989	
  
2010	
  
21	
  
6	
   	
  
Futian	
  
1990	
  
2009	
  
19	
  
7	
   	
  
Futian	
  
1990	
  
2009	
  
19	
  
7	
   	
  
Futian	
  
1985	
  
2008	
  
23	
  
7	
   	
  
Luohu	
  
1990	
  
2009	
  
19	
  
6	
   *	
  
Futian	
  
1995	
  
2009	
  
14	
  
7	
   	
  
Futian	
  
1988	
  
2007	
  
19	
  
8	
   	
  
Futian	
  
1988	
  
2012	
  
24	
  
8	
   	
  
Futian	
  
1990	
  
2012	
  
22	
  
7	
   	
  
Futian	
  
1992	
  
2012	
  
20	
  
7	
   	
  
Nanshan	
  
1990	
  
2012	
  
22	
  
6	
   	
  

	
  
	
  
Table 5. Demolished non-village estates and their building ages in Guangzhou

Name	
  
Huanghua	
  New	
  
Qinglong	
  Fang	
  
Youdian	
  New	
  
Heyuan	
  Dorm	
  
Xiangjiao	
  New	
  
CAS	
  Guangzhou	
  Dorm	
  
Dongfeng	
  Estate	
  
Meihuayuan	
  
Dashatou	
  New	
  
Tianhe	
  AF	
  Garden	
  
Shishuyuan	
  
Zhujiangyuan	
  
Baishadun	
  No.10	
  
Nongken	
  Garden	
  

District	
  
Yuexiu	
  
Yuexiu	
  
Yuexiu	
  
Fangcun	
  
Haizhu	
  
Dongshan	
  
Yuexiu	
  
Baiyun	
  
Dongshan	
  
Tianhe	
  
Yuexiu	
  
Yuexiu	
  
Yuexiu	
  
Tianhe	
  

Completion	
   Demolition	
   Demolition	
  Age	
   Floors	
  
1984	
  
2015	
  
31	
  
6	
  
1990	
  
2015	
  
25	
  
9	
  
1991	
  
2015	
  
24	
  
8	
  
1961	
  
2000	
  
39	
  
5	
  
1980	
  
1999	
  
19	
  
5	
  
1985	
  
2002	
  
17	
  
5	
  
1985	
  
1999	
  
14	
  
5	
  
1984	
  
2000	
  
16	
  
5	
  
1993	
  
2002	
  
9	
  
8	
  
1980	
  
2005	
  
25	
  
5	
  
1995	
  
2012	
  
17	
  
8	
  
1995	
  
2012	
  
17	
  
8	
  
1975	
  
2009	
  
34	
  
5	
  
1980	
  
2008	
  
28	
  
5	
  

Mark	
  
	
  
	
  
	
  
*	
  
	
  
*	
  
*	
  
*	
  
	
  
*	
  
*	
  
	
  
*	
  
*	
  

Table 6. Demolished non-village estates and their building ages in Xi’an

Name	
  
Xinxili	
  Estate	
  
Shengchan	
  Estate	
  
Mijiaqiao	
  Estate	
  
Dongxin	
  Garden	
  
Longshou	
  Estate	
  
Guomian	
  No.4	
  Dorm	
  
Jiaoda	
  1-‐2	
  Estate	
  
Xihang	
  Old	
  
Cheliang	
  Garden	
  E	
  
Dongguan	
  South	
  8	
  

District	
  
Yanta	
  
Xincheng	
  
Gaoxin	
  
Beilin	
  
Weiyang	
  
Baqiao	
  
Yanta	
  
Baqiao	
  
Weiyang	
  
Beilin	
  

Completion	
   Demolition	
  
1979	
  
2008	
  
1993	
  
2008	
  
1995	
  
2011	
  
1992	
  
2007	
  
1970	
  
2005	
  
1950	
  
2002	
  
1950	
  
2007	
  
1990	
  
2009	
  
1986	
  
2008	
  
1980	
  
2009	
  

Demolition	
  Age	
   Floors	
   Mark	
  
29	
  
6	
   	
  
15	
  
5	
   	
  
16	
  
6	
   	
  
15	
  
6	
   	
  
35	
  
5	
   *	
  
52	
  
5	
   *	
  
57	
  
5	
   	
  
19	
  
6	
   	
  
22	
  
5	
   	
  
29	
  
5	
   	
  

The above tables show that the average economic lifetimes for non-village
residential estates in the three cities are respectively 19.8, 22.5, and 28.9 years. In the
tables, the building completion years and the heights were collected from various real
estate websites. The demolition years can be found in government plans and official
renewal notices. Due to the issue of data availability, the * marks mean that the floor
numbers for those estates were estimated based on their completion years. In
Shenzhen, if a building was built before 1990, then mostly likely it is a 6-floor
building. In Guangzhou and Xi’an, such a number reduces to 5 given the fact that
buildings in Guangzhou and Xi’an are older and lower in average than Shenzhen.
The building ages in urban villages in the three cities were estimated based on
floor numbers. The floor number data were generally based on the first phase online
survey on rental data conducted in July to August, 2011. In the first phase online
survey, a total of 878 effective samples for Shenzhen, 469 in Guangzhou, and 394 in
Xi’an were collected and processed (Nie and Wong, 2012). Among these samples, 138
samples in Guangzhou, and 122 sample in Xi’an have floor number information. The
first phase rental survey in Shenzhen did not include any floor number information,
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so an extra survey on floor numbers in Shenzhen was re-conducted in December,
2011, which brought a total of 1054 online samples for the villages selected in the first
phase.
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The building ages are then estimated based on floor numbers. In urban villages in
Shenzhen, most buildings with 7 to 8 floors were built in early 2000. Wang (2009)
explained the reason as “a wave of illegal house building in urban villages” triggered
by the policy to legalize illegal buildings in urban villages (Shenzhen Municipal
People’s Congress, 2001). Similarly, buildings with 5 to 6 floors were built in early to
late 1990s. And buildings with less than 5 floors were built in 1980s (Shenzhen City
UrbanVillage Redevelopment Planning Working Group, 2004). In urban villages in
Xi’an, a similar study was conducted by Shen (2003). It shows that in general
buildings with 4 to 5 floors in villages were built in late 1990s to early 2000 and
buildings with less than 4 floors were built in early to mid 1990s. Studies on
Guangzhou could not be found, but given the current building heights in Guangzhou,
it is reasonable to estimate that buildings with 5 to 6 floors in Guangzhou were built
in 2000s and buildings with less floors were built early.
In the actual conversion, the formula used is as follows. In Shenzhen, for buildings
with 7 to 8 floors, the completion year can be marked as year 2000, for those with 5 to
6 floors, marked as 1995, and for those with 3 to 4 floors, marked as 1990. In
Guangzhou, the formula is, year 2000 for 5 to 6 floors, 1995 for 3 to 4 floors, and 1990
for less than 3 floors. In Xi’an, the formula is, year 2000 for 4 to 5 floors, 1995 for 3
floors, and 1990 for less than 3 floors. The estimation results show that the average
village building ages in the three cities (Shenzhen, Guangzhou, and Xi’an) are
respectively only 12.1, 12.2, and 14 years. Of course, there exist alternative estimation
methods which can bring variations in results, but given the significant difference in
life expectancies, that is, the life expectancies of the non-village buildings are much
longer than the village buildings, it seems that even variations are allowed, it is
unlikely that such variations may bring reversed results.
With the height criteria taken into account, the answer is still positive. In
Shenzhen and Xi’an, all non-villages meet the height criteria. So further tests are not
needed. In Guangzhou, only 9 demolished non-villages meet the criteria. The average
demolishing age for them is 24.8 years, still longer than villages.
In summary, it seems conclusive that the paradox of urban village renewals (built
later but demolished earlier) exists in Shenzhen, Xi’an, and Guangzhou. The empirical
study on the demolished non-villages confirms the hypothesis that such comparable
non-village buildings are very likely to be demolished at a much older age, or they may
remain old, with the demolishing time due in an unplanned future, supported by the
fact that few existing old non-village buildings have been listed in any renewal plans.
As for urban villages, despite the fact that they are much newer in age, they are often
likely to be renewed earlier, with much shorter life expectancies.

	
  

	
  
	
  
3.

Discussions

To explain the above patterns, a general framework on building renewal may be
required. Suppose in a renewal project, the main payment method for compensation is
in cash form. Denote the total building value after the renewal as NV and the total
construction cost as C. Denote the compensation for the existing structure as CP, the
demolishing cost as D, and the total amount of the market land rent as R. It is then
necessary for a renewal project to be feasible if these variables satisfy the two
equations below.
NV-C-CP-D>=0

(1)

and
NV-C-R= 0.

(2)

Substitute equation 2) into 1) we have R>=CP+D. Since CP=R’+C1. R’ denotes the
total land rent not dissipated before renewal if the existing structure remains and C1
is the residual building value of the old structure. We have then R-R’>=C1+D as the
feasibility criteria, indicating that a renewal project may be feasible when the
dissipated rent reaches a level so it is greater than the sum of the residual value of the
old structure plus the demolishing cost, which, in total, is then the breach cost.
A similar framework has been used by Cheung (1975) in his paper on rent control
and building reconstruction in Hong Kong. In Cheung’s format, the renewal condition
is simply when the value difference between the new project value, the old project
value, and the reconstruction cost is greater than zero. To fit Cheung’s framework into
the current study, certain adjustment has been made, that is, the new and the old
project values have been decomposed into construction cost and land rent respectively
and the reconstruction cost has been decomposed into construction cost and
demolishing cost for old construction. Besides, for any short-term decision, the
feasibility criteria can be stricter since positive net benefit is usually expected by the
decision maker for the foreseeable future to exclude the impact of uncertainties.
Hence, given the fact that a building can physically last to more than 50 years, the
value of the new or the old structure then refers to the assessable value for one single
renewal project.
As discussed above, when there is a demand shift (R increases), it is possible that
R-R’ can be larger than C1+D, suggesting that a renewal project is feasible. For village
buildings, since they are newer in age, other things equal, they should be renewed no
earlier than non-villages. That is, both their land rent value R’ and their residual
building value C1 should be higher than that of non-villages. In other words, if it is
possible to renew a village now, it should be possible to renew a non-village as well.
However, the observation is the opposite. There may be one possible reason that
leads to the early renewal for urban villages, that is, the rent loss for urban villages
may be much more than that for non-villages. In the previous paper by Nie and Wong
(2012), a test has been done showing that due to the distortion of their resource ratios
more than 70% urban villages from the selected samples have more severe rent
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dissipation problems than their non-village neighbours. Such a fact, explained using
institution theories, has shown that incomplete property rights and consequently lack
of regulations have contributed as the main factors leading to such inefficiencies. It is
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then possible that the paradox discussed may be attributed at least to the above
reason, if no more reasons can be found.
An alternative compensation form is in housing. If so, the situation is different.
Suppose that the ratio between the total old construction area and the total new
construction area is 1-α, then all variables need to satisfy two equations: 1). NV* α -CD>=0; and 2). NV-C-R=0. Substitute equation 2) into 1) we have R>= [(1-α)C+D]/α.
Since all variables are identical for both villages and non-villages, it seems that for
housing arrangement, urban villages may have identical life expectancies as nonvillages. However, since buildings in urban villages have less rental values, in the
renewal process, there is room to introduce a less than 1:1 housing compensation ratio
(an artificially increased α). Or if only a 1:1 ratio can be agreeable, then the developers
will increase the plot ratios in order to recover the loss, that is, the new project will be
in higher overall density, R will decrease, α will increase, and C will increase. As long
as the effect brought by the increase of C and decrease of R is less than the effect
brought by the increase of α, there will still be rooms for density increase. The new
project can then be overdeveloped.
The result is the same. Urban villages will still be demolished earlier than nonvillages. But since for a less than 1:1 compensation ratio the negotiation cost can
increase but for a 1:1 compensation package, the plot ratio of the new project will
increase. Very often as we can see, the most likely results may be that new projects are
built with even higher densities.
Whether a cash arrangement or a housing arrangement will be chosen then
depends on the actual cost analysis. Separate studies can be made in the future to
illustrate which one is more likely chosen. But technically, different methods only
affect negotiation cost, without which taken into account, the above analysis may
already provide enough justification on the paradox discussed.
As to why the initial setting in urban villages prevails, the reasons can be
complicated. Besides all other possible reasons such as information uncertainty,
defective knowledge, and cognitive problem, it can also be a good example of the
principle-agent problem, in which officials setting initial environment may act at their
own convenience without considering the total social costs and returns. Further
discussion on this issue may be beyond the scope of the current study and will be
conducted in separate studies in the future. But one thing is for sure--proper setting of
an initial institutional environment, including all its parameters, can be extremely
important, for it is one of the most important ways to ensure better efficiencies
afterwards.
So far, only rent dissipations caused by non-resolvable externalities among
villagers are discussed. There is, still, another type of externality, which is the
externality between villagers and the state. Although the original law governing the
collective land system defines that villagers can only use their lands for self-housing
purpose, there have been no detailed descriptions to further define such boundaries. If

	
  

	
  
	
  
a village household with three members builds a small house with two floors, it is
then, of course, natural to conclude that it must be for self-housing purpose. Equally, if
such a village household builds a high-rise with more than 20 floors, it is then most
likely that such a building must not be for self-housing purpose. However, for a
building with eight floors, it is then disputable to say whether it is for self-housing
purpose or not. Such a problem leads to non-resolvable externalities in urban villages.
If a village household builds too many floors, basically it is taking advantage of the
state, since a certain part of the rent collectable by the state may be transferred to the
pocket of the village household.
To deal with the above problem, almost all city governments have announced
certain policies. For example, the Shenzhen municipal government has announced in
1986 that each household can build a maximum of three floors. The average
construction yard should be under 40 square metres per person (Shenzhen
MunicipalGovernment, 1986). As the housing demand continues to increase after
1986, the enforcement costs for such standards are getting increasingly higher. In
1993, such standards have been adjusted. The new standards defined a reduced size
for new yards, from 150 to 100 square metres per household; and the permitted
housing construction area was also capped at 480 square metres for each household
regardless of the population size of the household (Shenzhen Municipal Government,
1993). If a village household builds beyond the standards, then by the time of renewal,
only construction cost will be compensated for the oversized part. Similar metrics have
also been available in Guangzhou (Guangzhou Municipal People’s Congress, 2011) and
Xi’an (Xi’an Municipal Government, 2007), but as well, were unable to stop illegal
constructions. The reasons are possibly two: 1). Such standards were introduced after
the original “household contract responsibility system” was formally implemented
starting in 1982 (Chinese Communist Party Central Committee，1982), so without
being written down in the original contracts, the legitimacy is questionable since
villagers may not agree with such standards. 2). There have been too many villages
and village households so the supervision cost is high. Due to the two reasons above,
the total enforcement cost for such standards can be way too high. Besides, encouraged
by the high rental return rate and the guaranteed compensation for construction cost
of the oversized part, the villagers simply have nothing to lose.
Technically, both the higher site coverage problem caused by villager-villager
externality (Nie and Wong, 2012) and the above villager-state externality can bring
contract changes. The first brings an earlier renewal and the second may bring a buyback scheme. The buy-back scheme means that before a renewal is feasible, the
government can breach the contract by buying all buildings back, given the fact that,
due to the high system change cost to alter the state level land laws, it is, for now, not
possible to charge the villagers reversely any land premium to let them exclusively
own the lands. The villagers can get full payment for the building values of the part
that complies with the government’s standards but for the oversized part, only
construction cost will be paid and any extra market value will be collected by the
government. A buy-back scheme is a type of contract change, but it should be distinct
from a renewal-type contract change since it may not necessarily lead to demolition
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and renewal. Such a buy-back scheme is ideally possible, but never happened in
reality. A possible reason may be that the extra market value receivable by the
government may be too small compare to the possible negotiation cost involved. If it is
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too costly to negotiate with the villagers, the buy-back scheme may end up
unprofitable. As an alternative, a renewal then serves as a combination of the two
contract changes. It can be seen that, with the second externality taken into
consideration, the actually compensation to villagers can be lower (CP<R’+C or a
larger α), but the extra market value (the difference) can only be recovered by the
government through renewal projects if it is too costly to initiate a pure buy-back
scheme. Such a value difference can also bring forward the schedule for renewals since
from the government’s perspective the depreciation effect is lowered down. Hence,
without any exclusion of the possibility for any pure buy-back action for some
occasions in the future, the actual contract change that prevails, for now, is a
combination, of the two resolutions for both the villager-villager and the villager-state
externalities, in the form of a possible earlier renewal.
One more issue has to be covered: the negotiation cost. Since in Cheung’s case
(Cheung, 1975), only self-reconstruction was discussed, the negotiation cost for
compensation in his case is, in fact, mostly internalized. In the current study, however,
besides the demolishing cost D, there may be a separate negotiation cost NC for
arrangement of an agreeable compensation scheme. Hence, the framework used by
Cheung to define the feasibility criteria then needs to be improved further. It is worth
noting that the value of NC not only includes the physical cost for negotiation, but also
the possible extra value, the overpriced part, demanded by the inhabitants. The
equation for cash compensation then becomes R-R’>=C1+D + NC. As we have
demonstrated earlier that due to dissipations in urban villages the left side part of the
equation is larger for urban villages, it is reasonable then to conclude that a higher
value of NC can be tolerable in urban villages if the villages are to be demolished at
the same age as non-villages. It also implies that if NC is small enough in urban
villages, the value C1 can be higher (C1 is higher when a building is newer) by the
time of a renewal. that is, the negotiation process for renewal may start earlier in
urban villages than in non-villages.
In fact, although such a negotiation cost can be different case by case, but in
general, it seems highly possible that for non-villages the negotiation cost may not be
less than that of villages. There are at least four reasons for it. First, there are
generally more owners in non-village buildings. A village building has only one
household owner, but a non-village building with the same construction size may have
a number of apartments and each may have an owner of its own. It is reasonable to
believe that the more the owners, the more difficult the negotiation can be since more
bargaining activities will be involved and there may also be a higher chance of having
nail households. Besides, each village has a village council as its representative so the
negotiation process can be more manageable. Second, due to the incomplete rights and
the higher densities in urban villages, the local governments in fact may have more
excuses to demolish village buildings. For instance, most of the village buildings do not
comply with planning standards so to enforce a demolition may be less costly since

	
  

	
  
	
  
people may believe that a demolition may be in fact the right thing to do. Furthermore,
the disputable income mentioned earlier serves as a very useful justification for the
government to enforce the transaction and even a compensation price in the name of
protecting the government’s own rights. Of course, the government still has to spend
enforcement efforts preventing the villagers from building more floors, but that cost is
not high enough to dissuade the government now given the fact that the property
rights issue has been naturally better clarified if the villagers are to demolish their
multiple storey buildings and replace them with high rise ones. That is, as long as the
sum of the tax revenue increase (developers’ profit tax for the renewal project plus the
tax paid by the house buyers who buy houses built in the project) and the foreseeable
land premium payable by the developers who actually handle the renewal exceeds the
above enforcement cost, the government will have the incentive to initialize a renewal.
Hence, such a project may receive more legislative support and the negotiation cost
(the tax revenue increase can cover part of it and the rest will be covered by the extra
rent recoverable by the renewal project) can be lowered down more effectively. Third,
apartments in villages can not be sold to outsiders so by the time of demolition the
market rental value may be even under-priced since tenants will be moving out.
However, it is easy to observe that the market value for non-villages may go rocket
high and remain overpriced by the time of demolition since many opportunists may
rush in to buy such properties. Finally, many village renewal projects were in fact
initialized by their village councils or share holding enterprises, so the negotiation cost
may be partially internalized. For example, in Shenzhen, the renewal projects for
Tiansha and Tianbei were in fact self-renewals organized by their village councils and
share holding enterprises with the special endorsement by the government.
It is more complicated if housing compensation is selected. With negotiation cost
taken into account, the equation for renewal can be rewritten as R>= [(1-α)C+D]/α +
nc. In the equation, nc is the physical negotiation cost and the overpriced part is
integrated into the equation with the variable α. The logic remains the same though.
For non-villages, the situation is different. The recoverable rent is lower of course.
In the meantime, since the residents have full rights over the land, it is hard to enforce
a transaction by paying them only the value of their existing structure. Thus the
negotiation cost is higher since the residents’ choices can not be easily constrained.
Unless a mutually agreeable compensation price can be fixed, the negotiation cost will
remain high since the residents basically can insist asking for a full compensation.
That is, the negotiation cost is low only when the compensation represents the value of
the existing structure plus all the recoverable rent, which then leaves no rent
recoverable for the developers and no land premium payable to the government. Even
so, some nail households can still ask for more, which may then cause the developers
end up losing money. The government can still receive some tax increase, but that
amount may not be surely sufficient enough to settle down the nail households given
the fact that the loss of the developers will have to be paid by the government
eventually or no developer may be willing to participate. Therefore, the government
may in the end receive no positive net return or may even suffer a deficit.
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Of course if the residents can be organized by themselves to hire a qualified
developer to upgrade their buildings legally, it is still possible that the renewal project
can be initiated. But the organization cost is usually high. A non-village estate usually
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has hundreds of households, to get all of them organized is hard since without effective
constraints everybody involved may seek benefits at others’ cost. Given the fact that
the recoverable rent is lower in non-villages than that of urban villages, it is unlikely
that such a self-organized project can be feasible earlier than urban village renewals
unless the organization cost for such a project is much less than the negotiation cost
for the government-led urban village renewals.
It is, of course, not to exclude the possibility that there may be exceptional cases,
due to reasons not covered in this study, in which the negotiation cost for village
renewals may be large enough to block the renewals, so the neighbouring non-villages
can be renewed earlier. But so far the analysis has shown that the odds may be low for
having such exceptions.
To summarize, three main reasons have been discussed above, without which
taken into account the pattern of shorter building life expectancy in urban villages can
hardly be reasonably explained. First, although their buildings are newer, the urban
villages have more dissipated rent due to the “overbuilt” issue analyzed in Nie and
Wong (2012). Second, some disputable income can be extracted and retrieved by the
developers and a land premium can be paid to the government if renewal happens in
such villages. The two reasons together, give a higher total recoverable value for urban
villages. Hence, it is possible that when demand arises, at a certain demand level it
would be more likely for village renewals to be feasible but not yet for non-village
renewals.
The above two reasons have pointed out that unless the negotiation cost[1] for
urban villages is higher enough to offset the differences and to postpone and make it
infeasible to renew a village but a non-village, the villages are very likely to be
renewed earlier. In other words, a high enough NC surely can affect the issue of
feasibility and postpone the schedule for renewals.
The third reason is that it is very likely that there may even be a negotiation cost
for urban village renewals not larger than that of non-villages by the time of
demolition. It is so for the four reasons mentioned earlier. It further ensures that it is
indeed conclusive that the feasibility criteria can be satisfied more easily for urban
villages. Thus, we can conclude that with a lower current value, some disputable
income, and a lower negotiation cost, for a given market state, urban villages can be
renewed more easily and more feasibly.
An alternative theory provides a very simple explanation to the observed shorter
building life expectancy in urban villages, but it can be easily rejected. The theory says
that city governments demolish urban villages for public interests, which basically
suggests that to demolish an urban village itself is not profitable at the project scale,
but it is profitable at the city scale. There are, of course, a few urban villages
demolished and replaced by public facilities (like highways, museums, parks, etc.), but
most of them have been demolished for building new residential estates. Those
demolished for public projects have already been excluded from the above analysis.

	
  
	
  
It is, still, possible to argue that city governments demolish urban villages for
social interests [2], that is, to maximize the total social benefits. It is true that
governments need to consider social interests, but under many circumstances,
capability still remains an issue. If a government demolishes an urban village at its
own cost but brings more benefits to the society, the cost has to be covered somehow,
or otherwise the government will be in debt. For large size renewal project, even if it is
socially beneficial (although to confirm it requires more detailed analysis), it is simply
hard for the government to proceed without ensuring a project level economic
feasibility. Therefore, leaving the large scale social benefit cost assessment to be
conducted later, project level economic feasibility with conditions describing early
must be satisfied first as a premise, which makes the result from a larger scale
assessment a supplementary but not a necessary condition for the previous
observations on life expectancies.
One extra question remains. If urban villages are to be renewed earlier by either
an external developer (led by the government) or an internal village enterprise, then is
it still possible that the villagers can, like discussed earlier in Nie and Wong (2012),
self-upgrade their buildings illegally? In Nie and Wong (2012), it is discussed that
when market price arose, villagers upgraded their farm houses into multiple floor
buildings simply because the net benefits receivable was larger than all other options,
that is, the profit receivable by self-upgrading net of the legal cost is larger than the
compensation payable and any income derivable from it. In the early stage, when selfupgrading is feasible, any compensation from external developers is low (since the
villagers do not have the legal rights to receive any of the recoverable rents). If the
government enforced a renewal at the time, the rent recoverable would be insufficient
to cover the enforcement cost then.
However, when empty farming lands are used up and buildings in urban villages
are becoming higher, the ambiguity of the self-housing definition becomes less
significant since it is hardly convincing to claim that you build a 30-floor building for
self-housing purpose. As a matter of fact, when demand continues to increase, villagers
may still try to build more than 10 floors by self-upgrading, but as the rights
ambiguity becomes less significant, measurement cost reduces and disputes can be
less. The recoverable rent also increases so the government can collect enough land
premium to enforce the laws. The laws become more stringent as government’s
enforcing becomes more feasible. As a result, the legal cost for building more floors
increases. In the meantime, it is also more difficult to collect enough funds to do the
self-upgrading, since to build high rise buildings much more money is needed.
Mentioned early in Nie and Wong (2012), the villagers can not get loans from banks so
financing can be more expensive. Technical qualification is one more issue. To build
high rise buildings, qualifications are needed, otherwise technical risks can be high.
Consequently, it is less likely that the government will allow the villagers to continue
upgrading. Besides, there will be no disputable income to recover if self-upgrades are
to be launched by villagers. The above reasons probably can explain the distinction
between the observations: in Nie and Wong (2012) villagers can upgrade their farm
houses into multiple floor buildings all by themselves illegally, which causes the
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overbuilt problem, while in this paper urban villages are torn down by developers
and new buildings are built legally under planning regulations and controls.
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4.

Concluding rem arks

Following the previous paper by Nie and Wong (2012) on the overdevelopment problem
in urban villages, the current paper shows that a renewal in urban villages can
happen earlier than their non-village neighbours, given the fact that the feasibility
criteria for renewal projects can be met more easily. The study here demonstrates that
constrained by the cost environment, initial setting of property rights can play a very
decisive role in affecting the feasibility of building renewals. While it is at first sight
very natural and logic to believe that older buildings should be demolished earlier, the
actual observation, impacted by the different property rights settings, is indeed the
other way around.
It is, of course, not to say that for some other occasions other institutional
parameters can not be equally important. For example, legal education can reduce the
number of opportunists so that the cost for voluntary exchange can be reduced. For
another example, management innovations can reduce legal and regulation cost and
they are also very useful indeed. In fact, such occasions demonstrating the importance
of some other environmental settings are to be discussed soon in a following paper, in
which the special case of Shajing, Shenzhen will be discussed. For now, the main
intent here is to imply first, using the urban village case, that indeed for certain
occasions when all other institutional parameters are fixed as cost constraints,
different initial settings of rights may lead to different economic outcomes.

	
  

	
  
	
  

Notes
[1]

To be more precisely, NC in the equation refers to the part not covered by the tax
revenue increase mentioned earlier.

[2]

Public interest is different from social interest. Public interest represents the
interest of a large number of individuals, the public. Social interest represents the
interest of the society as a whole, which may overlap with but not necessarily be the
interest of the public. For example, providing free food to the public during holidays
can be considered for public interest, but may not for social interest since free food
may be over-consumed and wasted.
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Abstract
Purpose - This is a background discussion and literature review paper relating to the application of
methods to measure the impact of a significant earthquake event on house prices. The purpose of this
review is to select the appropriate methodology to the assessment of impacts on Christchurch housing
prices. The results of this will form part of a further research paper.
Approach - Previous literature specific to hedonic modelling of earthquake events and their impact
on housing is limited. Therefore, a wider review of natural disaster events and types of methodologies
are undertaken in this paper.
Findings

-

The Christchurch earthquake land zoning process combined with government

compensation that followed the 2010 earthquake is unique. The literature review suggests that a
hedonic pricing modelling using a Difference-in Difference specification may be the most appropriate
model for an event of this nature.
Value of research - It is likely that the outcomes of further research will assist in the identification
of risk management strategies for the insurance industry, central and local governments. This type of
research also has application for other earthquake prone cities as well as other natural disaster risk
zones such as flood zones, hurricane and storm surge risk zones along coastlines.
Keywords Earthquake, Price adjustment, Risk, Compensation, Housing

Background
On average, there are around 15,000 earthquakes in New Zealand every year. Most of
these are small and not of sufficient size to be felt. However the 7.1 magnitude
Canterbury earthquake of 4 September 2010 occurred 40km from the city of
Christchurch, a metropolitan area containing a local resident population of 348,435
people [1]. Major aftershock events greater than magnitude 6.0 followed, the most
devastating of which occurred on 22 February 2011 and left behind collapsed
buildings, 182 fatalities and significant property and infrastructure damage. To date,
repair and replacement estimates total $20 billion NZD [2].In terms of property
damage, it is largely regarded that the 22 February event was the most significant.
The shaking intensity and ground speed on 22 February 2011 were at the extreme
end of the Modified Mercali scale, a scale used by seismologists to inform planning and
building standards. In addition, Christchurch suffered from severe ground liquefaction
and lateral spreading which provided a further catalyst for property and
infrastructure damage. This risk attribute was well documented prior to the
earthquake to the extent that pre purchase Land Information Memorandums (LIM’s)
included references to it. If a purchaser’s LIM report made reference to potential
liquefaction risk they would then need to make further inquiries with the Regional

Proceedings ERES2013
pp. 123-132

Housing M arkets
& Economics
Council, Environment Canterbury (ECan), to gather more information about the
degree of liquefaction and land damage risk specific to the property they wished to
purchase.
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The geology of Christchurch was identified early on in the city’s history and is well
depicted in the ‘Black Map’ of 1856. This ‘Black Map’ shows many swampy land areas
across it. Indeed, it may be the first attempt at identifying land quality hazards for the
purposes of planning the city of Christchurch. Today, most of these areas are now
occupied by residential and commercial land uses, the swamps having been drained
and the tributaries filled in long ago.
Shortly after the first earthquake all sale and purchase contracts allowed for the
transfer of insurance claims for repair and reinstatement as well as the insurance
policies themselves. Therefore, no theoretical price discounting should apply since new
owners would have their houses repaired or replaced, but the uncertainties
surrounding land with new risk categories attached may have resulted in price
adjustments. However, there could also be frictional barriers to selling in heavily
damaged suburbs where a significant number of homes are physically uninhabitable
and unable to be repaired quickly. In this case, a restricted level of habitable supply
may have caused upward pressure on prices in those areas if local demand levels
remained sufficient. This phenomenon may be a temporary one however, and when
homes are repaired, and insurance issues resolved over time there may be a market
wide correction of prices as frictional barriers to selling are gradually removed. This
phenomenon should be able to be measured and accounted for by testing the
significance of a percentage of damage by suburb variable in the model.
It should be pointed out that the land zoning and testing that has occurred post
earthquake is far more extensive than the pre earthquake land testing and resultant
mapping. Properties near the Avon River which travels through the city and eastern
suburbs have experienced significant lateral spreading. In some areas the land has
dropped up to 1.5 metres along its banks. At the same time, the river bed has risen
creating new flood risks during spring tides for areas such as Bexley. So severe was
the damage to land and housing that the New Zealand Government offered to acquire
around 5000 houses in Christchurch and Kaiapoi that are sited in what has been
categorised as the red zone; a zone deemed uneconomic to repair houses and
infrastructure. More recently another red zone has been announced for Port Hills for
rock fall risk rather than liquefaction risk. Another 158 houses have been red zoned
due to this risk.
The pre earthquake maps were, no doubt, constructed with the best information
available at the time from a combination of historical records and core sampling. The
reality is an actual event is the best platform from which to develop the best set of
earthquake risk land maps. ECan provide spatial distribution maps of pre earthquake
liquefaction ground damage potential. There are three other similar versions of this
map. The first of these maps illustrates the liquefaction potential only, but there are
two versions of the map representing low water table and high water table scenarios.
Similarly, there is also a liquefaction and land damage potential map with both low
and high water table scenarios. Liquefaction and land damage under a high water
table scenario is assumed to represent the worst case. This is the starting point for pre

earthquake land zoning to be used to overlay property sales occurring prior to the new
land zone announcements.
Figure 1 shows the new map with associated land risk categories. Also shown
overlaid on figure 1 are the sales locations of residential properties spanning the
period 1 February 2007 to 31 October 2012.There are over 70,000 sales recorded over
this period including repeat sales, and each of these sales need to be tagged to its
relevant zone according to the date the sale occurred. This study will examine multiple
zone change scenarios from pre and post land zone maps. Each of these zone changes
can be ranked on a linear scale for use in the DID equation. However, a linear scale
may dilute the actual price adjustment as a zone change steps closer to the new worst
case zone, TC3. It may be closer to an exponential relationship and an estimation of
the model for each specific zone change market may be necessary to achieve more
accuracy.
Figure 1. Technical land classes and residential sales
TC Zones and Sales Records
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This study will ignore the red zone in figure 1 since Government buy-outs of
housing in this zone invalidates any economic model application. Identifying where
sales have occurred in relation to the zone changes and when they have occurred is
fundamental to this research. Sales of properties where the categorisation of a zone
has changed will inform the input for the treatment and control variables for the DID
equation. The public notice date for the new zone changes will be represented by a
dummy variable in the treatment variable (0 before zone change, 1 after). Because
there will be multiple zone changes they need to be ranked based on their degree of
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step change and the degree of risk now implied by the new zone. Ignoring the new red
zone, a simple analysis shows there may be 11 zone change outcomes. Table 1.0 below
shows the 11 outcomes of zone change that could occur.
Table 1.Land zone change scenarios
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Step
change

Scenarios possible

1

No risk to
TC3
5

Low risk to
TC2
4

Medium risk
to TC3
3

2

Low risk to
TC3
2

Moderate risk
to no risk 10

High risk to
TC3
9

3

No risk to
TC3
1

High risk to no
risk
11

High risk to
TC2
6

Medium risk
to TC1
7

Low risk to
no risk
8

* The variables in red represent the rankings applied from the worst outcome (1), to the best outcome,
(11). As the cost implications for rebuilding a TC3 home are the highest followed by TC2 and TC1 then
the assumption is that a step change of one step from TC2 to TC3 is worse than from TC1 to TC2.
Similarly, a one step change from TC3 to TC2 is considered better than a one step change from TC2 to
TC1.

Previous literature and discussion
Specific property research on hedonic price adjustment following earthquakes is
limited. There are a number of appraisal/valuation papers examining disaster effects
on value, but these tend to have limited sample size.
Murdoch et al. (1993) specify a hedonic model for the estimation of house prices
following the Loma Prieta earthquake. Their specification includes a dummy variable
representing the earthquake event itself plus property specific and neighbourhood
specific attributes. They find a significant relationship between the earthquake event
and a decline in prices. Unlike the experience of the Loma Prieta housing market,
house prices in Christchurch have been found to increase following the earthquake.
This is suspected to be a function of the degree of damage to houses causing a
frictional effect and disrupting a normal supply of property listings which, in turn, is
creating price appreciation in the Christchurch market. Furthermore, the red zoning
and government compensation paid to approximately 5000 households has created a
demand spike for alternative housing. Compounding the problem further were
insurance limitations for new home building and high construction risk excess costs.
Figure 2 shows the Christchurch residential price index relative to 2007 peak
prices. The two blue dots on the index represent 12 months price appreciation of 5.5%.
Neighbouring territorial authorities of Selwyn and Waimakariri recorded 14.4% and
13.4% over the same period. With the exception of the town of Kaiapoi within the
Waimakariri district, both jurisdictions have less liquefaction and land damage risk,
and the relative index appreciation is likely to reflect the substitution effect of people
relocating to better land zones over this period. Overlaid on figure 2 are the key event
dates. As can be seen house prices have trended upwards since September 2010. The

exceptions to this general trend are the two short periods immediately after the two
major earthquake events. However once the red zone announcements were made they
have appeared to have provided a catalyst for general price appreciation.
Anderson et al. (1986) examine mortgage default risk following the 1971 San
Fernando earthquake. They find that the decline of net equity following the
earthquake to be the most significant factor impacting mortgage default. Other
significant variables included personal and financial issues, and property value. It
should be pointed out that unlike Christchurch there were very few households that
had insurance cover for earthquake damage in San Fernando in 1971. This was due to
high premium and excess costs and the extended period of time between earthquakes.
All the properties included in the study had no earthquake cover. This is in stark
contrast with Christchurch where the majority of homeowners insurance includes
earthquake cover.
Brookshire et al. (1986) examine the expected utility hypotheses that when
provided adequate information, consumer behaviour will result in a price gradient for
housing that accounts for earthquake risk. They also assess the impact of the
introduction of a 1974 state law, which provided for disclosure of earthquake risk
information. They found that the new Act effectively created a market for ‘safe’
housing that, prior to the Act, did not exist. Both the Los Angeles and San Francisco
areas are examined. The study assessed consumer behaviour in a low-probability, but
high damage natural event context. Despite the low-probability element, their study
showed a rational consumer response to information about risk resulting in a price
gradient reflecting a premium for safety.
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Figure 2. Christchurch house price index and key dates

128

10 February 2012 – Governemnt announce a
further 213 red zone properties

28 October 2011 – Technical land categories
TC1, TC2 and TC 3 announced

18th August 2011 – Another 940 houses
red zoned in Kaiapoi and Pines with
compensation

19th August – ffirst 300 red zone
residents sent compensation letter
package announced

23 June – Governrnent announce red zone for
5000 households
compensation packaget
announc
2nd earthquake, 22 February
2011

1st earthquake, 4 September
2010

Source: QVNZ

Prior to 4 September Christchurch earthquake, the city’s experience with
earthquakes was limited to two events around magnitude 5-5.5 in 1869 and 1870 and
one stronger 7-7.3 magnitude event in North Canterbury in 1888 which toppled the
spire of the city’s Cathedral. There have however been plenty of other earthquake
events in Arthur’s Pass, Lake Coleridge and Hanmer Springs, which are closer to the
Southern Alps and at least 100km from Christchurch. The return period for the blind
fault that caused the February 2011 rupture has been estimated to be in the order of
10,000 years [3]. The degree of attention paid by consumers to the pre earthquake land
risk maps will be worth examining to see if the same logical price gradient reflected
the level of risk.

Proposed methodology and discussion
Efficient pricing theory suggests that consumers will account for all available
information in their pricing decision for goods. This applies to the purchasing of
housing, which is often a household’s biggest investment. Where imperfect information
exists, then by definition, there is a risk of mispricing.
Equilibrium in the housing market is represented by price distributions that can
be measured by a hedonic model. The foundations of this type of model were originally
specified by Rosen (1974). Rosen specifies a hedonic model whereby goods are valued
by reference to their utility bearing attributes. It is based on the premise that
maximum household utility is derived subject to household budget constraints. He
defines hedonic pricing as the implicit pricing of attributes revealed to the market
from actual prices for different products and their specific attributes or characteristics.
Each price point represents the maximisation of someone’s utility function subject to
budget constraints. In a normal market where no exogenous shock had occurred, the
model would simply include property and location attributes to estimate the different
price points. In this case however, we have to account for the exogenous shock. This is
accounted for by introducing earthquake risk attributes.
A proposed hedonic Difference-in-Difference (DID) specification for this research
will examine the impact of land zone categorisation changes on residential prices. This
type of specification is common for event studies such as zone changes. This type of
specification has a potential for inconsistency in the standard errors. Tests of the
model will be conducted to exam whether this issue is present and the appropriate
solution applied. The solution may take the form of data transformation, dropping the
constant term, different estimation method other then OLS, or a different
mathematical model.

Data requirements
This research will utilise Geospatial software to overlay land zones shape files on
property sale locations as well as assist in the development of a neighbourhood
attribute and earthquake attribute database.

Sales data
The sales data set is pooled. The benefit of this over using a sales index is that it
provides much more variation and greater degrees of freedom. The data have been
sourced from Headway Systems Limited who hold all sales data for New Zealand sales
transactions. The data span the period 1 February 2007 to 31 October 2012 and they
will be appropriately deflated using the New Zealand Consumer Price Index (CPI).
Only residential dwelling data is used, and rural sales, lifestyle block sales and
commercial sales are excluded.
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In addition to sales prices, the data also includes the following independent
variable data sets:
Table 2. Variable data list
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Variable category

Variable

Measure

Property Attribute Data

Dwelling floor area

Square metres

Lot Size

Square metres

Age

Age in years to nearest
decade

School quality

2010 NCEA Level 3 score
in relevant school zone

Distance to public transport

Kilometres

Ocean boundary/view

Kilometres

Population

Density per Area Unit

Crime

Reported crimes per
household in each Area Unit

Event(s) themselves

Dummy variable
represented by 0 before and
1 after the earthquakes

House damage

Percentage of homes
damaged by suburb

Liquefaction risk zone
changes pre and post event

A dummy variable is used
in the treatment variable for
each of the zone changes
represented 0 before and 1
after the new land zone
announcement

Proximity to new fault lines

Kilometres plus dummy
variable, 0 before and 1
after new fault line
announcement

Proximity to the rock fall risk
red zone in Port Hills

Kilometres plus dummy
variable, 0 before and 1
after new red zone
announcement

Neighbourhood Attribute
Data

Earthquake Attribute Data

Conclusion
GIS will enable the spatial distribution of land zone category changes and their
associated price impacts on housing to be examined. Unlike other earthquake studies
on house prices, this study will be unique due to the complex land zoning and
Government compensation processes. It is likely that the outcomes of this study will
assist in the identification of risk management strategies for the insurance industry,
central and local governments. This type of research also has application for other
earthquake prone cities as well as other natural disaster risk zones such as flood
zones, hurricane and storm surge risk zones along coastlines. When disasters occur,
disequilibrium in the local property market occurs followed by a period of adjustment.
Valuers, lenders and insurers will also understand more about these adjustments
through this research. In addition, central and local Government can account for more
accurate cost-benefit inputs in their assessment of risk which will assist in informing
policy, and enable the matching of appropriate building and infrastructure standards
to land zoning, or indeed inform whether certain land types are beyond any risk
mitigation standards such as Christchurch’s red zone. This research study will
commence in 2013.

Notes
[1]

2006 Census of Population and Dwellings.

[2]

Pre-election Economic and Financial Update, NZ Treasury, 25 October 2011.

[3]

Canterbury Earthquake Royal Commission. Royal Commission of Inquiry Interim
Report Section 3: Inquiry Issues and Recommendations.
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Abstract
Purpose- In present day society, focused on innovation, knowledge sharing (KS) is essential.
Corporate Real Estate Management (CREM) needs to provide accommodation designed for people to
meet more often and share both tacit and explicit knowledge. Most workplace descriptions do not
provide quantitative information on how the design actually stimulates KS. They cannot be
implemented straight into a design nor convince general management in budget discussions. This
paper tests the suitability of spatial network methodologies to provide this proof.
Design/methodology/approach - After developing a conceptual model from literature, the model is
tested with a case-study of one large research driven organisation in the Netherlands. For each
possible dyad between 138 employees (= 9453 dyads), several KS indicators and workplace aspects are
studied with statistical analyses.
Findings - KS is clearly related to the allocation of people to the rooms and workplaces in a research
building. Bumping into each other does not appear the reason for this relation. Up to distances of 22
meters dyads share average or higher amounts of knowledge. It is ambiguous whether the spatial
network analysis methodology is relevant for measuring added value of the workplace for KS.
Originality/value - This paper provides empirical evidence on a ‘softer’ added value of the
workplace, which is scarce. Previous studies relied mainly on qualitative descriptions of the workplace,
while this paper tests a methodology to quantify the workplace in measurable aspects and correlate
them statistically to organisational outcome measures.
Keywords Corporate Real Estate Management, Knowledge sharing, Added value, Spatial network
analysis, Building design

1.

Introduction

Only a few decennia ago, CREM decisions about real estate used to be made ad hoc,
with no overall strategy in mind. Real estate is a costly resource for organisations,
often the second largest behind labour cost (Pole and Mackay, 2009). Therefore, it
needs to be managed strategically and not measured solely with financial input
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indicators. Lindholm and Leväinen (2006) identified 5 additional (non-financial)
ways in which CREM can add value (benefit) to the organization. Besides direct return
(‘Reducing costs’) and indirect return (increase in the ‘Value of assets’), these are
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‘Promoting marketing and sales’, ‘Increasing innovation’, ‘Increasing employee
satisfaction’, ‘Increasing productivity’ and ‘Increasing flexibility’. But as De Vries et al
(2008) showed, it is still reducing costs that is aspired most. CRE managers just know
more about reducing costs than increasing revenue (Brown, 2008).
There is an important knowledge gap of empirical evidence in the field of real
estate researchon the ‘softer’ added values (Peponis et al., 2007; Price, 2009; Blakstad

et al, 2009). Previous studies relied mainly on qualitative descriptions of the
workplace, making it hard to compare them (Franz & Wiener, 2005). There is a need to
quantify the workplace in measurable aspects, and correlate them statistically to
organisational outcome measures. Looking at the modern western world, there is one
added value in particular that organisations seem to strive for these days, namely
innovation. In a Corenet 2010 survey, CRE managers were asked to rank the 7
possible real estate strategies. After reducing costs and increasing productivity and
flexibility (mostly efficiency/financial measures), encouraging employee innovation was
the most important strategy focussing more on effectiveness of the organisation.
Therefore this paper will focus on this added value.
Both Berends (2003) and Van den Bulte and Moenaert (1998) point out that the
importance of communication for successful innovation is well acknowledged by both
practitioners and researchers. Communication and social networks are a mediator
between innovation and places (Kauttu, 2003; Wineman et al, 2009). It is not expected
that the workplace can stimulate innovation of organisations directly. Instead, it
should stimulate innovative behaviour like knowledge sharing (from here on called
KS) to stimulate organisational learning and innovation. As Nenonen (2005) points out
“…there is still a lack of an approach, which combines the elements of workplaces and
the fundamental structure of the learning process and knowledge creation…”. This is
something that this paper aims to help with.
The next section will describe KS and the indicators that will be used in this paper
to study the association between the workplace and KS. Then previous studies on
workplace and added value are used to develop a conceptual model. Before the test of
this conceptual model and results are described, the methodology used to quantify the
workplace in measurable aspects (called spatial network analysis) is described. This
paper ends with conclusions, recommendations and implications for the field of CREM.

2.

Knowledge sharing

Epistemologists have traditionally looked at knowledge as “justified true belief”, which
dates back to Plato and is still used as a definition (Nonaka & Takeuchi, 1995;
Berends, 2003). To justify personal believes, a meeting must take place between
people, during which something is shared. Most studies assume that the more
meetings take place, the more knowledge is shared. But after taking a closer look at
knowledge components, this proves not necessarily to be true. There is a common

	
  

	
  
	
  
distinction in most knowledge management literature between explicit knowledge
(information) and tacit knowledge, in accordance with Polanyi (1966). Especially the
more tacit component of knowledge can only be shared through spending time together
in the same environment (Nonaka and Konno, 1998). Short interactions are not
enough and a deeper collaboration is required. But often, meetings are not studied
with enough detail to see whether knowledge is actually shared and which type of
knowledge is shared.
Berends (2003) did do an in depth study on KS and identified 5 categories of
activities that take place during work in a research building and during which
knowledge is shared:
•

Descriptions,

•
•
•

Actions,
Questions,
Proposals,

•

Evaluations.

The difference between sharing explicit or tacit knowledge is not studied, but can
be described as the wilfulness of actually wanting to achieve something together or
just exchanging information. For this paper it is assumed, that giving descriptions is
an activity to share explicit knowledge, without needing a deeper collaboration. It is
expected that the other 4 activities do require collaborative behaviour and thus
provide tacit KS. Besides the KS activities, also the duration, location and
intentionality of a meeting is relevant, plus the issues that were addressed, to be able
to study the KS process and components in more depth.

3.

Developing a conceptual model

With regard to the support that the workplace can give KS, innovation and knowledge
management literature emphasize that face-to-face interaction and physical proximity
are key to sharing tacit knowledge, but do not study this in depth. So, the workplace
literature proving a positive influence on KS (or using synonyms/sub-activities like
cooperation) has been interpreted through content analysis, to identify in more detail
the relevant CRE aspects. The results of the content analysis are split in local effects
(called co-presence) and global effects (called position in the building), for which the
relevant CRE aspects are underlined in the summary below. Most (short) meetings at
work take place between dyads (= one on one). But so far, very few studies, except the
early work of Allen (1977), have looked at dyads; mainly taking the individual as their
subject of observation. Hardly any studies include both co-presence and the position in
the building. But this paper will do so.

Co-presence
The effect of co-presence can be viewed in the light of the theory of cognitive
apprenticeship: “Working in visual proximity created increased opportunities for
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young staff to 'learn by observation' from older, more experienced staff.” (Becker et
al., 1995) Project rooms can be a very helpful instrument (Heerwagen et al., 2004;
Blakstad et al, 2009), but the effect also takes place in (other) open layouts
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(Spiliopoulou and Penn, 1999). Working in proximity makes it easier to ask questions,
perform actions and go through the repetitive team work of making suggestions and
evaluating together. So the first CRE measure for a dyad is whether their workplaces
are in the same room.
If people can see each other (intervisibility) at their workstations, they can
collaborate, share tasks and ideas more easily and provide assistance (Jassawalla and
Sashittal, 1998), because they are more aware of other people’s need for help (Nonaka
and Konno, 1998; Brager et al., 2000; Sailer et al., 2007). This awareness increases KS
activities as making suggestions, expressing observations or referring to relevant
knowledge sources.
Aural accessibility (hearing distance) is also relevant. Working in the same project
room provides accessibility, but also normal workspaces that are visually open
enhance face-to-face interaction through seeing and overhearing (Ward and Holtham,
2000; Rashid et al., 2006; Markhede and Koch, 2007; Sailer et al., 2007).

Position in the building
People in close proximity (walking distance) interact more, because they bump into
each other when moving around in the vicinity of their workplace. During these
‘chance’ interactions, KS activities as giving descriptions and reporting about others
can take place. Allen (1977) pinpointed the limit for a ‘chance’ meeting effect at about
30 meters.
The frequency of meetings between people who work on different floors inside a
building is lower than between people on the same floor (Parsons, 1976 in: Rashid et
al., 2006; Spiliopoulou and Penn, 1999). This effect becomes smaller when the floors
are bigger (Grajewski, 1992; Becker et al., 1995). Allen and Henn (2007) even say that
people on different floors might just as well be in different buildings.
The qualitative content analysis of literature led to the conceptual model for this
paper (see Figure 1), which is studied quantitatively with a case study. First, the
number of meetings during which at least 1 of the 5 KS activities took place is
obtained for each possible dyad of two employees. Then, the KS process and
components are studied in more depth for the CRE measure with the strongest
association with the amount of KS meetings. But first the next section describes the
methodology used to measure distances between dyads in computer drawings.

	
  

	
  
	
  
Figure 1. Conceptual model
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4.

Spatial network analysis

Three of the CRE aspects in the conceptual model are not so difficult to generate,
namely whether the workplaces share intervisibility and whether workplaces of dyads
are in the same room (for co-presence) and/or on the same floor (for position in the
building). The other two aspects, however, require calculations of distances that are
very laborious to do by hand, especially the walking distance between each dyad (for
position in the building). Luckily, “Recent years have seen the development of more

sophisticated analytic techniques for describing spatial layouts and their properties.”
(Wineman et al, 2009). This field of research is evolving both in qualitative studies
(e.g. Kojo and Nenonen, 2009) and quantitative studies (which is the aim of this
paper). One of the quantitative techniques belongs to the area of spatial network
analysis and is called space syntax analysis. The most relevant space syntax technique
in this case is visual graph analysis (VGA), which is derived from Isovist analysis, and
explained below.
An isovist as defined by Benedikt (1979) is “the set of all points visible from a
given vantage point in space and with respect to an environment” (see Figure 2).
Turner et al. (2001) used isovists, placed on a regular grid, to derive a visibility graph,
which is a “graph of mutually visible locations in a spatial layout” (see Figure 3). The
darker areas are seen from fewer points in the total layout than the lighter areas. So, a
lot of the workplaces in figure 3 are located in areas that are seen by very few people
moving through this example office layout. And the visible (lighter) areas are hardly
allocated to workplaces. An appealing side of isovists and visibility analysis is that
they provide a description of space as how the user perceives it, interacts with it and
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moves through it (Turner, 2001; Turner, 2003) and have the potential to reveal
more of the life that occurs in a space than by just studying the space itself (Peatross,
2001).
Figure 2. Example of isovists at eye-level from 2 different workplaces
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Figure 3. A visibility graph example

	
  

	
  
	
  
Spatial network analysis uses the VGA grid to determine metric distances. This is
a close approximation of the actual metric distance, because it measures distance from
the centre of one grid square to the centre of another, but can move around obstacles
in the drawing. Matela and O’hare (1976 in: Shpuza, 2006) found it to be the best
suitable to approximate circulation routes in buildings. The relevant VGA measures
for this paper are ‘metric straight line distance’ to measure hearing distance and
‘metric shortest path distance’ to measure walking distance. A software program called
Depthmap (version 7.12) was used, developed specifically by Turner (2001) to derive
these (and other spatial) measures. Depthmap can read architectural drawings made
in AutoCAD. Turner et al. (2001) distinguish between a visibility graph and
permeability graph (= visibility graph at floor level, to include furniture and other
obstacles). By making different layers within an AutoCad drawing, different VGA
graphs can be made, because in Depthmap each layer can be turned on/off before
running the analyses. To generate the ‘hearing distance’ a visibility graph is used, and
for ‘walking distance’ a permeability graph. Since Depthmap does not work with
dyads, an individual analysis has to be done for each person, generating his/her
distances to all the other persons on the floor. These results can be imported into
SPSS, and allocated to each dyad.

5.

A test of the conceptual model – case study

The research organisation chosen as a case is one of the world’s leading providers of
document management and printing for professionals, with their headquarters in the
Netherlands. The organisation is active in approximately 100 countries and employs
some 22,000 people worldwide. The building with most researchers is called 3G and
therefore was chosen as the subject of this case-study. At the time of the data
collection, 269 employees had a workplace in the 3G building (excluding general staff,
e.g. secretaries), which were all approached at their workplace to ask if they wanted to
participate. All participants filled in a logbook on KS meetings during one regular
workweek. In total 138 logbooks were returned which is a 51% response rate. The
logbooks contained 918 meetings between 138 participants, which form 9453 possible
dyads.
Building 3G has 2 floors (see Figure 4) with large and small rooms, ranging from
single-person rooms to open areas with up to 29 workplaces. Small lab areas without
daylight are concentrated around the corridors, and a few large lab areas with less
specific climate conditions are located in areas similar to the offices. The participants
are spread out over all rooms. A grid of 0,50 x 0,50 meters was placed over the entire
layout of both floors covering 30217 gridsquares. The distance of 0,50 meter is justified
by Franz and Wiener (2008), saying it lies between the average human step length (+
0,6 m) and body width (+ 0,45 m). To do a VGA analysis, it is necessary to generate
distances over more than one floor, connecting people vertically through stairs and
elevators. Each grid square is appointed an original number, so each workplace
gridsquare can be linked in SPSS to the participant using it.
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Figure 4. Layout building 3G
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5.1

Data description

Not all 138 participants have had KS meetings with each other during the week that
was studied. Of the 9453 dyads, only 372 have shared knowledge with each other,
which is only 4%! The dyads that did share knowledge, had an average of 3 KS
meetings that week (SD = 3), with a minimum of 1 and a maximum of 17. This
variable does not have a normal spread (see Figure 5). During 56% of the meetings
knowledge was shared by asking and answering questions, while the other 4 KS
activities only took place in about 20% of the meetings. On average, people spend 45
minutes of their day involved in unplanned meetings (with a minimum of 1 min./day
and a maximum of 6 hrs. + 38 min./day). So that is over 10% of a normal workday of 8
hours and could have quite an effect on the performance of these people. Most KS took
place during very short meetings of less than 15 minutes and 78% of the meetings took
place at a workplace.

	
  

	
  
	
  
Histogram

Figure 5. Number of KS meetings dyads
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Naturally, not all dyads are located in the same room. In this case, 570 dyads
(=6%) share a room. Not all workplaces within the same room can also see each other
(intervisibility) although the difference is small in this case (521 dyads = 5.5%). The
maximum hearing distance in a room depends on many factors, but generally lies
between 5 and 10 meters (Keränenet al, 2008; Wenmaekers et al., 2009). Looking at a
histogram of the straight line distance between all the dyads in the same room (see
Figure 6) it becomes clear that most dyads sit within 10 meters distance (69%) and
even 27% sits within 5 meters. The walking distance between dyads varies from 1,1
meter up to 148 meter (M = 61, SD = 29; see Figure 7). The dichotomous measure
‘being on the same floor’ is about evenly spread (48% of the dyads work on the same
floor and 52% do not).
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Figure 6. Distance between dyads sharing a room
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Figure 7. Walking distance in the building
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To test the conceptual model, a hypothesis of association with the amount of KS
meetings will be tested for each individual measure. Since the amount of KS meetings
is not spread normal, the model is tested with Spearman’s correlation. The Spearman
test uses ranks to test for association and does not depend on the assumption of an
underlying Normal distribution or any other distribution. Spearman correlation is
valid for both linear as curvilinear relationships, but not for hyperbolic. Both interval
measures (the rest is dichotomous) appear to have a curvilinear association with KS,
so there is no reason not to use Spearman’s test.

5.2

Results

In the conceptual model, co-presence of dyads was operationalised with 3 measures:
1. Workplaces are in the same room (yes/no)
2.
3.

Intervisibility of workplaces (yes/no)
Hearing distance between workplaces (m)

As Table 1 shows, all measures have a significant correlation with the amount of
KS meetings. But they also all correlate with each other. In this case sharing a room
and intervisibility measure the same thing (.953), both correlating with the amount of
KS meetings equally (.46). For dyads sharing a room (N=570), the hearing distance
correlates only a little less with the amount of KS meetings (.42) than sharing a room
itself did.
Table 1. Correlation co-presence and # of KS meetings dyads
# of KS
meetings

Same room

Intervisibility

Hearing
distance

Correlation Coefficient

1.000

.460(**)

.465(**)

-.422(**)

Sig. (2-tailed)

.

.000

.000

.000

N

9453

9453

9453

570

Correlation Coefficient

1.000

.953(**)

.

Sig. (2-tailed)

.

.000

.

N

9453

9453

.

Correlation Coefficient

1.000

-.259(**)

Sig. (2-tailed)

.

.000

N

9453

570

Spearman's rho
# of KS meetings

Same room

Intervisibility

Hearing distance

Correlation Coefficient

1.000

Sig. (2-tailed)

.

N

570

** Correlation is significant at the 0.01 level (2-tailed).

	
  

143

	
  
Corporate Real
Estate

	
  
Position in the building was operationalised with two measures:
1. Walking distance between workplaces (m)
2. Same floor or not (yes/no)
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As Table 2 shows, both measures correlate with the amount of KS meetings. In
this case walking distance correlates negatively with the amount of KS meetings (-.27),
and having a workplace on the same floor positively (.18). But both correlations are not
very high and their mutual correlation is even stronger (-.37).
Table 2. Correlation position in the building and # of KS meetings dyads
# of KS
meetings

Spearman's rho
# of KS meetings

Correlation Coefficient
Sig. (2-tailed)
N

Walking distance

Walking
distance

1.000

-.270(**)

.178(**)

.

.000

.000

9453

9453

9453

1.000

-.368(**)

.

.000

9453

9453

Correlation Coefficient
Sig. (2-tailed)
N

Same floor

Same floor

Correlation Coefficient

1.000

Sig. (2-tailed)

.

N

9453

Going back to the conceptual model, the measures that correlate with the amount
of KS meetings are:
Co-presence
• Sharing a room/intervisibility
• Hearing distance within room
Position in the building
• Walking distance within building

.460
-.422
-.270

• Same floor or not
.178
Clearly, co-presence has a stronger association with the amount of KS meetings
than position in the building. The most relevant measure is whether a dyad shares a
room, which is not a measure that needs a complicated spatial network analysis
method. Dyads from the same room have 1.4 KS meetings on average (SD = 2.68) and
from different rooms 0.03 KS meetings (SD = .30). Both these means are very low,
because also 348 (61%) of the dyads that shared a room, did not have a KS meeting. Of
the 372 dyads throughout the building that shared knowledge, only 14 were located on
different floors. This makes the average number of KS meetings for dyads from
different floors 0 (SD = .07). So KS between people on different floors is nearly extinct.
A boxplot shows how the number of KS meetings decreases with distance within
the room (see Figure 8) and walking distance throughout the building(see Figure 9).

	
  

	
  
	
  
Not counting the outliers, only dyads within hearing distance share knowledge and
dyads with 3 or more KS meetings have a walking distance of less than 22 meters.
Figure 8. Distance within the room and the # of KS meetings
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Figure 9. Walking distance and the # of KS meetings
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For the CRE aspect with the strongest association with the number of KS
meetings (same room or not), the KS process and components are analysed in more
depth. A χ2-test shows that the behaviour through which knowledge is shared (the KS
activities) does not differ between dyads working in the same room and dyads with
separate rooms/areas; χ2(4, N=1385) = 8.03, p = .09. Although dyads from different
rooms ask each other more questions, and propose/evaluate less, the differences are
not statistically significant so nothing can be concluded on tacit versus explicit
knowledge components. Looking at the location of the meetings (see Figure 10),
significant differences do come forward. A χ2-test shows that the people from different
rooms share more knowledge in the hallway, at the coffee machine and in project areas
than dyads sharing a room; χ2(4, N=1385) = 15.85, p< .01. The fact that only dyads
from the same room use meeting areas for unplanned meetings suggests that they
move to a meeting area if the workplace is too disturbing or unsuitable for the
meeting.

	
  

	
  
	
  
Figure 10. Observed frequencies of KS location and same room or not
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Surprisingly, the amount of coincidental meetings that led to KS versus
intentional visits to share knowledge was not significantly different for employees in
the same room as for employees from separate rooms; χ2(2, N=845) = 0.26, p = .61. So
the thought that people in the same room share more knowledge because they bump
into each other coincidentally more often, is not supported here. They also
intentionally look for a certain roommate to share knowledge.
A χ2-test of the issues addressed (see Figure 11) shows that people in the same
room do share more knowledge about shared problems, while dyads from different
rooms more often share knowledge to help the other one with their problem; χ2(2,
N=846) = 27.49, p < .01.
Figure 11. Observed frequencies of issues addressed and same room or not
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6.

Conclusion and recommendations

KS is clearly related to the allocation of people to the rooms and workplaces in a
building. Sharing a room was the most important condition for dyads to share
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knowledge, but, obviously, it is not feasible for all dyads to share a room. Even more
so, since sitting within hearing distance was essential (for the organization studied).
So creating too large open areas will not have an even effect on all dyads inside.
Bumping into each other does not appear the reason for the effect of sharing a room,
since dyads not sharing a room have a similar amount of unintentional KS meetings.
Up to distances of 22 meters (within a room or in adjacent rooms) dyads share average
or higher amounts of knowledge, but at longer distances the KS is below average. That
people sharing a room exchange knowledge specifically on shared problems is due to
the fact that organizations collocate departments or teams in rooms/sections. This does
not reckon with the importance of cross-functional KS as shown in the learning spiral
of Nonaka and Takeuchi (1995). The case study showed that people not sharing a room
still help each-other with problems that are not shared. Unfortunately no further
inferences can be made on differences in sharing explicit and tacit knowledge.
It is ambiguous whether the spatial network analysis methodology is relevant for
steering on added value of the workplace for KS. It is laborious when used on dyads,
and the ‘easy’ quantitative measure ‘sharing a room’ has a stronger association with
KS then hearing and walking distances. It appears that for organisations with
rooms/areas that are not very large, the easy measure of sharing a room is sufficient to
steer on knowledge sharing between certain dyads. But the trend towards large open
areas on office floors, makes the hearing distance more and more relevant. For
organisations with more than a handful of employees, this does require a methodology
like spatial network analysis to be able to steer on KS between each dyad. Also, larger
area’s will place people in the same room from different teams, which do not share
problems, and thus might use different KS activities.
This study showed that CREM can also be helpful in increasing revenue, and not
only in reducing costs. Hopefully, it will help them convince their clients of their added
value for softer values, like innovation and knowledge sharing. As this is an important
goal for most modern organizations, CREM should work together with other important
business units to improve it. The reluctance of many organisations to allow CREM a
seat at the strategic table during those discussions could cause a competitive
disadvantage. Especially in current economically hard times, every disadvantage could
mean the difference between survival and bankruptcy.
This study also shines a new light on the upcoming trend of introducing New Ways
of Working. These activity based office concepts, where employees are free to sit (and
come and go) where and whenever they like, might be a potential inhibitor of the KS
process. They often have large open areas (too large according to our results), and the
number of meetings might decrease, due to absence of certain colleagues to share
knowledge with. Whether ICT will compensate for this effect is not yet clear. Neither
is the effect of people not having an assigned seat, which might disturb continuous copresence (and cognitive apprenticeship). This needs further research.

	
  

	
  
	
  
Further research with this methodology for quantifying workspace is necessary to
test the relevance for cross-functional KS (between different departments), for other
added values like productivity, flexibility, etc. and for KS of individuals. If it does have
strong associations with these added values, software could be designed for CREM to
use it in proving added value of the softer side of the workplace. Combined with
studies on expressing these added values in financial indicators, a stronger argument
for general management could be presented.
Some recommendations for further studies on the added value of workplaces for
KS are:
•
•
•

Repeating this study in more cases (different types of organizations, different
countries) and longitudinal studies (before/after changes in workplace),
Developing software for allocating personnel to rooms/workplaces based on
organizational aims/goals for knowledge sharing,
Studying the optimal room size for knowledge sharing, other ways to
distinguish explicit and tacit knowledge, and cross-functional KS more in

depth.
To conclude this paper, a last remark on innovation. KS is only part of this tacit
process and it is to be expected that the workplace also influences things like creativity
and inventiveness. If this paper has shown one thing, it is that the field of added
values of the workplace can still use a lot of different academic studies before it is
clarified.
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Abstract
The goal of this paper is to improve the understanding of what drives the performance of non-listed
real estate funds, adding to the limited literature on this topic. We performed a panel regression
analysis on the basis of an extensive sample from Investment Property Databank (IPD) covering
returns and selected characteristics of German Spezialfonds over a period of five years from 2006 until
2010. The analysis was performed for the whole sample as well as separately for three distinctively
different subperiods: the boom of 2006-2007, the downturn of 2008-2009 and the recovery of 2010. The
analysis uncovered significant differences in the drivers across the cyclical phases. During the boom
phase, leverage and global portfolio allocation positively affected returns, while allocation to Germany
had a negative effect. In contrast, fund volume, management costs and allocation to offices led to under
performance. Finally, in the recovery of 2010, leverage, allocation to Germany and diversification
across property types improved performance, while higher liquidity and focus on retail had a negative
impact. In addition to providing extensive and unique insights into the determinants of performance of
the German Spezialfonds, the results should be of interest to fund managers looking for advice on the
optimal positioning of their funds in response to changing economic environments.
Keywords Performance drivers, Real estate funds, Spezialfonds, Panel regression

1.

Introduction

Unlike listed property funds, there has been limited research on the performance
drivers of non-listed vehicles despite the growing size and importance of the sector.
This paper looks into the drivers of German Immobilien-Spezialfonds (further referred
to as Spezialfonds), a German specific vehicle for institutional investors. Unlike nonlisted public open real estate investment funds (Immobilien-Publikumsfonds),
Spezialfonds are solely accessible for institutional investors and can be set up as single
investor or as pool funds. The industry has been growing strongly over recent years by mid 2012 the total volume of assets managed by Spezialfonds reached roughly
€35bn compared to just over €20bn in early 2007.
In this paper, we analyse the effects of endogenous factors on the performance of
Spezialfonds during the 5 year period 2006-2010. While the influence of the market
environment is treated as exogenous and given, we focus on parameters that can be
controlled by the manager such as size, leverage, fee level, or portfolio allocation. In
particular, we address the question of possible differences in the impact of these
factors in different phases of the property cycle. In the face of the recent turbulent
years, this topic has become particularly relevant for both fund managers and
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2007, the downturn of 2008-2009, and the recovery of 2010.
The paper is organized as follows: a review of the existing research on this and
related topics is provided at the beginning followed by a description of the data

investors. Utilizing a unique dataset provided by Investment Property Database (IPD),
we apply a panel regression to identify the characteristics of the funds that influenced
their performance in three distinctly different market environments: the boom of 2006-

material and methodology. The actual panel regression analysis is presented in section
0. A summary of the key findings concludes the paper.

2.

Literature review

While the literature on the performance drivers of listed real estate funds is relatively
extensive – see Brounen et al. (2007) for a summary – few researchers have addressed
the issue of unlisted real estate vehicle performance, with even fewer sources
addressing specifically Immobilien-Spezialfonds. In fact, to our best knowledge, the
only quantitative analysis is by Zemp (2007). Zemp uses a dataset compiled from
individual fund reports published in Bundesanzeiger. The data are extensive and
consists of roughly 20,000 entries from 2000 until 2005. The analysis encompasses the
effects of various factors, such as the number of funds managed by the manager,
vintage, size, diversification by geography and property type, liquidity, fees, cost and
revenue structures and others. In most cases, funds are clustered according to their
characteristics and average performance is compared across the clusters. The
conclusion from the analysis is that the key factors differentiating the outperformers
from other funds were investments outside of Germany as well as higher leverage.
Fuerst and Matysiak (2009) apply a panel regression based on INREV data
between 2001 and 2007 to explain the annual total return of non-listed real estate
funds. Based on this analysis, they conclude that property market factors (country and
sector allocations) as well as gearing are important in explaining total returns.
Furthermore, fund style and fund size were also identified as performance drivers. In
particular, they find evidence that it is a combination of these factors that impacts the
annual total return of a non-listed fund. In another analysis based on the same
dataset, Fuerst and Matysiak (2011) point out that geographical and property sector
allocations are considered to be of vital importance for real estate investments as are
gearing and distribution yields. Furthermore, the size of the fund, investment style
and the status of the overall economy are considered to be important for fund
performance along with the performance of other similar asset classes.
Bäumer and Pfeffer (2010) use sample mean variance analysis and multiple
regression analysis to assess the impact of fee structures on fund performance. The
underlying data were obtained from INREV and represented the year 2009. They
analyse a number of different fee types, coming to the conclusion that, for example,
hurdle rates negatively affect returns while transaction fees show a positive impact.
Along with the fee structures, other performance drivers were also analysed. The
study indicates that fund size negatively impacted performance. However, Bäumer
and Pfeffer (2010) attribute this to the fact that the majority of analysed funds were

	
  

	
  
	
  
established in 2008. Hence, it is likely that these funds were still in their investment
period and therefore tended to be smaller and less affected by the downturn.
Furthermore, the level of leverage appeared to have a negative influence on capital
values during 2009. Finally, management costs showed a negative impact on fund
performance but it was not statistically significant.
Several studies address the attribution of real estate fund performance to alpha or
beta. This is mostly in the context of performance persistence and real estate fund
managers’ ability to outperform consistently over a longer period of time. Among
others, Lee (2003), Devaney et al. (2007), Bond and Mitchell (2009), and Farrelly and
Baum (2009) find limited evidence that managers can persistently generate alpha and
tend to the conclusion that beta is the main performance driver. Fuerst and Marcato
(2009) demonstrate that the alpha component is even lower once property risk factors
corresponding with the overall investment style, such as income level, property size,
tenant concentration or lease length, are taken into account.
A more direct comparison of the impact of portfolio allocations on performance is
possible on the basis of the INREV index. The study published by INREV (2012)
compares multi-country and single-country non-listed real estate funds’ returns.
According to it, multi-country funds outperformed single-country funds focused only on
Germany and Italy but funds investing in countries such as France, the Netherlands
and United Kingdom outperformed multi-country funds. Furthermore, INREV
presents a comparison between multi-sector and single-sector funds. Only the singlesector funds focused on the office sector underperformed the multi-sector funds, while
the industrial and residential sectors performed better than multi-sector funds.

3.

Data and methodology

IPD collects data from Spezialfonds in order to produce the SFIX index. This
organization kindly provided us with a set of anonymous information on Spezialfonds
from the years 2006 to 2010. The sample represented a total of 357 observation points
and included information on historic performance as well as selected characteristics:
fund volume, leverage, liquidity, management costs, geographical allocation, and
sector allocation. Fund level total returns were calculated for all funds according to the
standardized formula as defined by IPD (IPD, 2010). The definitions of the other
variables in the sample are as follows:
• Fund volume corresponds with the net asset value of the fund in Euros.
•
•
•
•

	
  

Leverage corresponds with the debt obtained by the fund as a percentage of
fund volume.
Liquidity is the cash held within the fund expressed as a percentage of fund
volume.
Total management costs refer to all types of fees (fixed and variable)
expressed as a percentage of fund volume.
Geographical allocation is defined as a set of dummy variables. Funds can
be qualified as “Germany focused”, “European” or “Globally focused”. The few
data points that could not be assigned to one of these categories were removed
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from the sample. Since the majority of the funds in the sample were investing
in Europe, this category has been assumed to be the ‘base case’ and not
included implicitly in the regression equations.
•

15
6

Sector allocation is also defined as a set of dummy variables. Allocation can
be qualified as “Retail oriented”, “Office oriented”, “Diversified” and “Other”.
In this case, the category “Other” has been excluded from the regression

equations.
In the process of preparation of the data material, outliers have been removed. Data
points lying significantly outside of the normal range (more than 2σ) have been
removed as it was likely in these cases that the numbers resulted from input errors or
unusual situations. This resulted in a reduction of the sample size by 4.5%, to 341
observation points. Table 1 summarizes the key descriptive statistics of each variable.
Table 1. Summary statistics
Total	
  Return	
  

Fund	
  volume	
  

Liquidity	
  

Leverage	
  

Management	
  
Costs	
  

2006-‐2010	
  

2006-‐2007	
  

2008-‐2009	
  

2010	
  

Mean	
  

0.0468	
  

0.0393	
  

0.0247	
  

0.0583	
  

Std.	
  Deviation	
  

0.0410	
  

0.0366	
  

0.0472	
  

0.0392	
  

Median	
  

0.0502	
  

0.0453	
  

0.0187	
  

0.0598	
  

Mean	
  

204569482	
  

210291048	
  

217669214	
  

196715393	
  

Std.	
  Deviation	
  

185700060	
  

181165650	
  

162896304	
  

195036462	
  

Median	
  

144050618	
  

153424335	
  

153009961	
  

139774614	
  

Mean	
  

0.0984	
  

0.0868	
  

0.0953	
  

0.1084	
  

Std.	
  Deviation	
  

0.0809	
  

0.0694	
  

0.0779	
  

0.0890	
  

Median	
  

0.0754	
  

0.0722	
  

0.0723	
  

0.0774	
  

Mean	
  

0.4669	
  

0.4776	
  

0.4341	
  

0.4665	
  

Std.	
  Deviation	
  

0.2537	
  

0.2423	
  

0.2335	
  

0.2678	
  

Median	
  

0.5131	
  

0.5248	
  

0.4827	
  

0.5061	
  

Mean	
  

0.0065	
  

0.0064	
  

0.0058	
  

0.0067	
  

Std.	
  Deviation	
  

0.0027	
  

0.0023	
  

0.0022	
  

0.0030	
  

Median	
  

0.0062	
  

0.0062	
  

0.0056	
  

0.0064	
  

In order to analyse the performance drivers of Spezialfonds, an (unbalanced) panel
data analysis has been performed on the data obtained from IPD. This method is
preferable to a regression based on pooled data or individual year-by-year regressions
as it allows utilizing both cross sectional and time series properties of the sample.
Furthermore, it gives the opportunity to control for the impact of omitted variables
through the option of using fixed or random effects (Hsiao, 2007). With fixed effects, it
is assumed that there is a varying impact of an unobservable variable in each time
period of the cross-section category, and this impact is estimated as a vector of
constants. In contrast, random effects assume that such variation is attributable to
random realizations of the same variable. Given that our central hypothesis is that
performance drivers differ in various phases of the market cycle but remain the same
for all funds, we apply fixed period effects and no cross-section effects. This approach
could be confirmed by testing for redundant fixed effects, which have been rejected

	
  

	
  
	
  
with the likelihood test. Furthermore, in order to counter possible heteroskedasticity,
heteroskedasticity-robust standard errors are used. Because the cross-section
dimension is significantly larger that the time dimension, we apply a White period
coefficient covariance matrix estimator according to Arellano (1987).
The subsequent panel data analysis was performed for the full sample and for
three subsamples representing different phases of the property cycle: the period
between 2006 and 2007 represented a growing market, the period between 2008 and
2009 was associated with a severe downturn, and the year 2010 included observations
points of a recovery period.

4.

Panel regression analysis

4.1

Performance drivers for the whole sample

In the first step, we performed the panel analysis for the whole available sample. The
analyses showed that leverage and management costs were particularly important
performance drivers during this time frame, while none of the other variables was
statistically significant (see Table 3 for regression statistics). Leverage appeared to
have a positive impact on the performance, which is in line with the study of Fuerst
and Matysiak (2009) and also complies with the general expectations that positive
leverage effects boost performance. The significant negative impact of management
costs on performance is in line with the results of Bäumer and Pfeffer (2010). This
implies that funds with relatively higher overall management costs underperformed
during the period between 2006 and 2010. While the most straightforward explanation
seems to be that higher fees diminish the returns delivered to investors, one could
argue on how much this has to do with the structure rather than the pure level of the
management costs. This issue is discussed in more detail in the following chapter.
Table2. Panel regression coefficients 2006-2010

	
  

Coefficient	
  

Prob.	
  

Const.	
  

0.0442	
  

0.0000	
  

VOLUME	
  

0.0000	
  

0.1149	
  

LEVERAGE	
  

0.0398	
  

0.0006	
  

LIQUIDITY	
  

-‐0.0227	
  

0.4050	
  

MNGMNTCOST	
  

-‐2.3411	
  

0.0074	
  

0.0115	
  

0.1754	
  

SEC_OFFICE	
  

-‐0.0029	
  

0.6793	
  

SEC_RETAIL	
  

0.0084	
  

0.3376	
  

GEO_GERMANY	
  

0.0066	
  

0.2608	
  

GEO_GLOBAL	
  

0.0087	
  

0.2689	
  

SEC_DIVERSIFIED	
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The independent variable impact by sub-period

In the second step, we conduct a separate analysis for each of the defined three
subperiods: the boom phase of 2006-2007, the downturn phase of 2008-2009 and the
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recovery phase of 2010. The first two subsamples are analysed as panel regressions,
and the last one including only one year is a linear regression. The purpose of this
analysis is to identify potential differences in performance drivers in each of the
market phases.
Variables identified as significant differ strongly in each of the models. This
indicates that performance drivers can be indeed dependant on the mode of the market
and economy. Leverage was the only highly significant variable in 2006-2007 and
helped to boost fund returns during this period. Also geographical allocation seemed to
have some impact, although the significance levels of the respective coefficients were
much lower at around 10%. Globally oriented funds tended to outperform and
Germany oriented funds tended to underperform in 2006 and 2007, but these two
factors proved to be insignificant in the two following years, while management costs
and sector focus turned out to be relevant. In particular, office oriented funds
underperformed in 2008 and 2009. The strongest determinant of performance in 2010
was once again portfolio allocation. In particular, funds investing in Germany
delivered clearly stronger returns while retail funds underperformed, and there was
also some weak indication that diversification across property types could improve
returns. Finally, the impact of leverage (positive) and liquidity (negative) was
significant at a level of around 10% in that year.
Table 3. Results of regression analysis

	
  

2006-‐2007	
  
Coefficient	
  

Const.	
  

0.045306	
  

VOLUME	
  
LEVERAGE	
  

2008-‐2009	
  
Prob.	
  	
  	
   Coefficient	
  

2010	
  

Prob.	
  	
  	
   Coefficient	
  

Prob.	
  	
  	
  

0.0002	
  

0.069762	
  

0.0001	
  

-‐0.006681	
  

0.8824	
  

-‐1.09E-‐12	
  

0.9417	
  

-‐2.69E-‐11	
  

0.1150	
  

1.14E-‐11	
  

0.8132	
  

0.051176	
  

0.0007*	
  

0.007397	
  

0.6445	
  

0.06304	
   0.1051*	
  

LIQUIDITY	
  

-‐0.008091	
  

0.8144	
  

0.0066	
  

0.8512	
  

-‐0.155422	
   0.0927*	
  

MNGMNTCOST	
  

-‐1.305649	
  

0.3103	
  

-‐3.773619	
   0.0101*	
  

0.01073	
  

0.3426	
  

-‐0.005272	
  

SEC_OFFICE	
  

-‐0.001712	
  

0.8481	
  

-‐0.018143	
   0.0487*	
  

SEC_RETAIL	
  

0.016989	
  

0.1304	
  

-‐0.001249	
  

0.9022	
  

-‐0.063405	
   0.0038*	
  

-‐0.010757	
  

0.1073*	
  

0.010784	
  

0.1432	
  

0.049661	
   0.0119*	
  

0.015234	
  

0.1004*	
  

0.004108	
  

0.7199	
  

0.008487	
  

SEC_DIVERSIFIED	
  

GEO_GERMANY	
  
GEO_GLOBAL	
  

0.5943	
  

* Coefficients with significance level below or only slightly above 10%

	
  

-‐2.682989	
  

0.5251	
  

0.036773	
   0.1028*	
  
0.013178	
  

0.5088	
  

0.6860	
  

	
  
	
  
5.

Discussion of the results

In the following, we discuss the results obtained for each of the variables
corresponding with a potential performance driver in more detail.

Fund volume
In line with the study of Bäumer and Pfeffer (2010), it appears that fund volume could
have had a negative impact on returns of Spezialfonds during the crisis, but the
respective coefficient is only weakly significant. This result is somewhat surprising as
it indirectly contradicts the principle of diversification. One would expect that higher
fund volume implies more properties in the fund, which should protect from adverse
market developments. However, this might also be an indirect result of different fund
vintages. Lager funds might have been launched earlier and have acquired properties
at high prices during the boom phase. In contrast, small funds might have been
launched after the market crash in 2007-2008 and followed a recovery strategy, aimed
at purchasing properties at the bottom of the market and not suffer from strong
devaluations.

Leverage
The fact that leverage positively impacted performance during the boom of 2006 and
2007 is in line with the findings of Zemp (2007) and Fuerst and Matysiak (2009, 2011).
This is unsurprising in a bullish economy when property returns are expected to
exceed financing costs. Also, once the economic recovery resumed in 2010, leverage
seemed to have a weakly significant positive impact on performance. During 2010, real
estate values returned to growth while interest rate levels were comparatively low,
making it easier for the funds to generate positive leverage effects. However, based on
the panel data analysis, leverage proved to be insignificant during the crisis years
2008 and 2009. This result is counterintuitive as one would expect that the positive
effect of financing is reversed in a market downturn and funds with higher leverage
should underperform. We find it difficult to find a convincing explanation for this.

Liquidity
Liquidity had an insignificant impact on Spezialfonds performance during the years
2006 to 2009. In contrast to the public open ended funds, Spezialfonds are not required
to hold cash in order to satisfy unexpected redemptions. This is also visible in the
average liquidity level in the sample, which was mostly below 10%. Hence, the
irrelevance of this variable in years 2006 to 2009 is not surprising. In 2010, however,
the impact of liquidity turned negative at a significance of 9%, which can be explained
by the market environment. During this year, the average level of liquidity in the
funds increased to over 10% and at the same time, interest rates dropped to a very low
level. As it seems, this combined effect began to hurt fund performance more strongly.
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Management costs
The results of the panel regression for the subsample 2008-2009 show a significant
negative impact of management costs on Spezialfonds performance and one could

16
0

intuitively conclude that these costs diminish the return delivered to investors.
However, it is somewhat puzzling that this effect is only observable in the downturn,
while the respective coefficients for the subsamples 2006-2007 and 2010 are
statistically not significant. A possible explanation indicated also by Bäumer and
Pfeffer (2010) is that the total effect of management costs is in fact a composite of the
effects resulting from different types of fees. On the one hand, the limited relevance of
variable performance fees in the Spezialfonds industry compared with the more
widespread fixed fees should generally lead to lower returns of funds with higher fee
levels. On the other hand, Bäumer and Pfeffer show that transaction fees tend to have
a positive impact on total returns. Given that transaction activity was higher in the
booms years, the positive impact of transaction related fees could have balanced the
negative impact of higher fixed management fees during these periods. Nevertheless,
if this was the case, it would imply that fund managers who charge higher fees for
their services would not be able to provide outperformance in exchange for the higher
price.

Geographical allocation
Based on the panel regression analysis, it can be concluded that during good economic
times it is of advantage to diversify a Spezialfonds’ portfolio globally. This is in line
with the results of Zemp (2007). The positive impact of the ‘global focus’ can be
explained by the fact that higher returns could be earned in more volatile markets
than in stable markets such as Germany during a boom phase. For this same reason,
the dummy variable ‘Germany focus’ had a negative coefficient in 2006 and 2007.
However, in both cases, the significance of the variables was relatively low, at or just
above 10%. It appears that there is no evidence that any particular geographical focus
helped to improve performance during the crisis, but focusing on Germany had a
statistically significant positive impact on performance during the economic recovery
in 2010. One could attribute this to the conservative, and hence less volatile, German
market which received much interest during the crises. It is therefore somewhat
surprising that this effect is observable only in 2010 but was only weakly significant in
2008-2009. This could be the result of smoothed valuations which affected fund
returns with a lag.

Sector allocation
During the pre-crisis period 2006-2007, sector allocation did not seem to have a
significant impact on the performance of Spezialfonds. However, ‘office oriented’ funds
delivered significantly lower returns in 2008-2009. Financial industries are a major
group of tenants in office buildings and one that was particularly badly hurt by the
financial crises, which can explain this result. In contrast, retail funds performed

	
  

	
  
	
  
significantly weaker during the recovery in 2010. This result shows a different picture
than the evidence provided by the property indices produced by IPD (IPD, 2006-2010).
According to these indices, retail was among the best performing sectors, especially in
Europe. However, while interpreting these results one should note that the relative
performance by property type varied strongly from country to country. Hence, the
results of the regression analysis in this paper may be a function of specific
combinations of sector and geographic allocations of Spezialfonds in the sample.
Nevertheless, it seems clear that various property types can perform differently in
different economic environments.

6.

Sum m ary and conclusions

This paper aims to increase the understanding of what drives the performance of nonlisted real estate funds. Literature on this topic is limited, especially in the specific
case of German Spezialfonds. We performed a panel regression analysis on the basis of
an extensive sample from IPD, covering selected characteristics of German
Spezialfonds over a period of five years from 2006 until 2010. The analysis looks into
the impact of six potential factors (funds size, leverage, liquidity, management costs,
geographical focus and sector focus) on fund returns during three distinctively
different market phases (boom of 2006-2007, downturn of 2008-2009 and recovery of
2010). While the results were mostly in line with studies mentioned in the literature
review, the detailed analysis uncovered significant differences in the drivers across the
cyclical phases, some of which turned out to be less than intuitive.
Similar to the findings of Bäumer and Pfeffer (2010), we found that fund volume
had a weakly significant negative impact on the performance of Spezialfonds during
the crisis but was clearly insignificant in other subperiods. While it is difficult to
explain by rational factors, we suspect that it might have been due to a vintage effect.
Also the negative impact of management costs was significant only during the crisis of
2008-2009. The insignificance of this variable in other periods is once again somewhat
puzzling and could be the result of adverse impact of different fee types as indicated by
Bäumer and Pfeffer (2010). Another interesting result was with respect to leverage. In
line with studies by Fuerst and Matysiak (2009, 2011), leverage boosted performance
in good economic times and during the post-crisis recovery. However, more highly
leveraged funds were not showing signs of underperformance in a down market. This
is certainly one of the most puzzling results of this analysis and a satisfactory
explanation is still outstanding. More easily explained was the fact that the level of
liquidity within a fund turned out to be largely irrelevant, which is unsurprising given
the generally low level of cash holdings in Spezialfonds.
Practitioners often consider portfolio allocation by geography and sector as one of
the critical factors of success. The panel analysis in this paper confirms this. The
results provide evidence that it was advantageous to be invested globally and not just
in Germany during 2006 and 2007. Allocation to the strongest growing markets
boosted fund returns during the real estate boom. However, this has changed after
2008. Exposure to the stable German market shielded portfolios from high losses when
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underperformed in 2010. The latter effect was difficult to explain with fundamental
market data and could have been driven by specific allocations of the funds in the
sample. In any case, the results demonstrate that strategic allocations can impact fund

the global crises struck. With respect to sector allocations, office focused funds showed
underperformance during the crisis. This could be due to higher sensitivity of office
tenants compared to other property types. On the other hand, retail focused funds

performance differently depending on the position in the property cycle. This creates
the case for a dynamic anti-cyclical fund strategy.
The analysis delivered a series of interesting insights into factors that could affect
the performance of Spezialfonds. While it was highly interesting to identify the sources
of outperformance and underperformance, it was equally interesting that some of the
factors intuitively suspected to be relevant turned out to be insignificant. The
additional value of this paper compared with the existing literature is a separate
analysis of three distinctly different phases of the cycle. This should make the results
of the paper particularly interesting to fund managers looking for advice on the
optimal positioning of their funds in response to changing economic environment.
While providing extensive insights into the determinants of performance of the
German Spezialfonds, the analysis also indicated interesting fields for further
research. A more detailed look into some of the more puzzling results seems to be most
pressing. In particular, it would be very interesting to attempt to explain the
insignificant impact of leverage on performance in the downturn. Further, one could
decompose the impact of management costs potentially building on the study of
Bäumer and Pfeffer (2010). It would also be worthwhile to clarify some of the not quite
intuitive results regarding the impact of the fund volume on performance. Finally, it
would also be interesting and of high practical relevance to repeat the analysis of the
recovery period from 2010 onwards with a larger sample as data becomes available.
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Abstract
This paper presents a dynamic multi-equation model based on a balance sheet identity, where
technical aspects of capital structure are highlighted through separately observing debt and equity and
their relationship to investment. Additionally, leverage dynamics are interpreted in their role for
liquidity management. Interactions of leverage with lines of credit (LOC) and cash are considered in
the light of financial flexibility. The major findings obtained by observing U.S. REITs and REOCs from
1995 to 2010 are as follows. In accordance with the existing literature, cash and LOC reveal a
substitute relationship. However, the calculus of financial flexibility and our findings suggest that
leverage positively drives cash, which is consistent with Gamba and Triantes (2008), and also with the
accepted perspective of debt minus cash being net debt (Spot A). Consequently, the very robust results
indicate that leverage eliminates a significant amount of information. Further mechanical
relationships, especially for market leverage, are suggested (Spot B).
Keywords Capital structure, Real Estate Investment Trust (REIT), Real Estate Operating Company
(REOC), Financial flexibility, Cash flow sensitivities, Leverage ratio, Lines of credit, Cash & cash
equivalents

Introduction
The persistently large number of capital structure studies since the seminal work of
Modigliani and Miller (1958) does not yield consistent evidence for one specific capital
structure theory. This study does not aim to validate any of these theories, but follows
Graham and Harvey (2001), who state that “financial flexibility is the single most
important determinant of capital structure according to CFOs”. Investigating firm
cash holdings, Opler (1999) argues: “Firms want to avoid situations where the agency
costs of debt are so high that they cannot raise funds to finance their activities and
invest in valuable projects. Obviously, one way to do so is to choose a low level of
leverage.” A more recent example of this stream of research is the proposal of
DeAngelo and DeAngelo (2007), aimed at filling the gap in capital structure theory and
the associated empirical findings. They state: “Financial Flexibility is the critical
missing link for an empirically viable [capital structure] theory.” Gamba and Triantes
(2008) directly address this concept and provide the following definition: “Financial
flexibility represents the ability of a firm to access and restructure its financing at a
low cost. Financially flexible firms are able to avoid financial distress in the face of
negative shocks, and to readily fund investment when profitable opportunities arise.”
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In the present study, approximation leverage (LEV) is investigated by two spots.
Financial flexibility, in the sense of anticipating liquidity management, is addressed
by Spot A. Interactions of LEV with cash & cash equivalents (CCE) and lines of credit
(LOC) form the focus. The more technical one (Spot B) is motivated by the arguments
of Chen and Zhao (2007) and Gatchev et al. (2010). Spot B ensures robust results,
distinguishing between real stochastic and mainly mechanical relationships.
The recent late-2000s financial crisis in particular, provides the motivation for
investigating Spot A. There is consensus in the existing literature on a substitute
relationship between CCE and LOC. This is due to the fact that LOC hedge against
underinvestment, and CCE against cash flow (CF) shortfalls (Lins et al. 2010).
However, what was evident immediately after the peak of the crisis is that firms draw
their available LOC, fearing that they will be cancelled due to covenant breaks
(Campello et al. 2010). Sufi (2009) also supports the view that CCE and LOC are only
conditional substitutes. Therefore, this study aims to fill the gap in the literature, by
including LEV in the interactions of sources of liquidity management. Furthermore,
another issue of the late-2000s financial crisis is the perceived increased relevance of
the real estate industry. Many studies argue that there is homogeneity in the REIT
industry due to legislation, e.g. aspects such as the role of taxes or retained cash flows
are of lower relevance. Hence, more consistent findings are expected when
concentrating on REITs. Another interesting circumstance within this industry is the
underutilization of CCE, as opposed to a similar level of importance of LOC, compared
to companies outside the real estate industry. This may be due to the fact that the
high dividend payout restriction prevents REITs from accumulating cash. Yet, recent
research by Harrison et al. (2011) reports that REITs voluntarily choose to pay ‘excess
dividends’ - up to 38% of their total assets.
This paper is organized traditionally. Section 2 provides an overview of the related
literature. In section 3, the data are described. Section 4 introduces our model. In
section 5, we present the results and section 6 concludes.

Literature review

General motivation
At first, both the general finance literature, as well as real estate studies, seem to
reach no empirically robust consensus on classical capital structure theories. One
could cautiously claim that recent research in this field agrees on a mixture of tradeoff and market-timing theory as valid. This is justified mainly by market timing
allowing equity issuances to be preferable in some states of the economy [1].
Furthermore, LEV often reveals a mean-reversion characteristic; hence, targetleverage is interpreted as a validation of the trade-off theory (Flannery and Ragan
2006).
Hence, the second argument is motivated by Chen and Zhao (2007), who
demonstrate, using the sample of Flannery and Ragan (2006), how their findings can
be justified by a purely mechanical characteristic. This is due to the fact that leverage

	
  

	
  
	
  
is ‘just’ a ratio and has insufficient implications for capital structure dynamics, thus
making it an inadequate tool for distinguishing between different financing policies.
The third argument is based on the relevance of taxes to financing decisions, if one
argues in favor of the trade-off theory. Blouin et al. (2010) investigate the widespread
belief in the underutilization of debt. This is supported indirectly by DeAngelo and
DeAngelo (2007). They do not exclude a tax-shield, but emphasize that preserving debt
capacity, in order to forego investment distortions in the near future, outweighs the
“few cents on the dollar” benefit of debt. Finally, the present study observes mainly
REITs, which are pass-through entities with respect to the main business activities.
Hence, a tax-shield is assumed to be of no relevance for this paper.
DeAngelo and DeAngelo (2007) recognize the dilemma of capital structure research
and formulate a draft aimed at filling the gap between the traditional theories and
empirical findings. They argue that it is the ‘equity as the last resort’ attribute of the
pecking-order theory, and the ‘non-occurrence of levering up after stock price
increases’ of market-timing, and the ‘high dividend-low leverage’ characteristic of
profitable firms of trade-off theory which necessitate innovations in this field of
research. Their alternative approach to explaining capital structure is based on
interpreting management actions in the light of financial flexibility, e.g. preserving
debt capacity for facilitating potential future financial needs.
The abovementioned arguments motivate focusing on leverage with two spots:
from the one perspective, leverage is ‘just’ a ratio, which absorbs valuable information
by definition. From the other perspective, as a ratio, leverage is one source of liquidity
management; hence, it competes with other sources of financial flexibility. The first
spot can be seen as the more technical one, while the second may be interpreted rather
as an alternative approach to solving the capital structure puzzle [2]. The following
section briefly summarizes recent research relevant to these two spots.

Spot A: Leverage, cash & cash equivalents and lines of credit
There is a wide range of literature on CCE versus LOC, generally agreeing that these
sources may be assumed to constitute substitutes [3]. Lins et al. (2010) accord different
purposes to CCE and LOC, with respect to the state of the economy. They argue that
LOC serve to finance value-raising projects when they arise, while CCE hedge against
CF shortfalls. Sufi (2009) investigates the dependence of firm characteristics on the
use of one or the other source. High CF-generating firms maintain LOC, because of the
strong link between financial covenants and credit facilities. Sufi also argues that the
unavailability of LOC is a superior proxy for being financially constrained (for firms
with a high degree of information asymmetry see also An et al. 2010). Accordingly, a
positive CF-CCE sensitivity would only prevail for constrained firms, which do not
have a LOC. Interpreting LOC as the nominal amount of debt capacity (see also
Riddiough and Wu 2009), Sufi (2009) highlights the relevance of cash flow and debt
measures for credit agreements. With cash flow decreases being associated with
covenant violations, CCE is only a conditional substitute for LOC. Hardin et al. (2009)
confirm a substitutive relationship between CCE and LOC. Moreover, the authors
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state that REIT managers choose not to accumulate cash, preferring to finance
externally, gaining from reduced agency conflicts of monitoring and reduced costs of
financing.
While empirical evidence suggests a negative relationship between LEV and CCE
(Opler et al. 1999; Ozkan and Ozkan 2004; Hardin et al. 2009), our perspective
suggests a positive, but non-linear relationship. This becomes clear when considering
the insurance aspects of both instruments: low leverage preserves debt capacity, i.e.
the ability to borrow in the future, high cash reserves hedge against the risk of
underinvestment and cash flow shortfalls, but mainly against the latter. This view is
supported by Lins et al. (2010), who find no significant (contemporaneous)
relationship, but refer to argument, which we have just stated. Denis and Sibilkov
(2010) also favor the hedging argument of CCE for underinvestment, but predict a
negative correlation of LEV and CCE. Gamba and Triantes (2008) investigate a firm’s
financial flexibility, driven by levels of borrowing and lending. By controlling cash and
debt, the resulting positive net debt implicates a higher firm value, although with a
decreasing marginal effect with respect to the mixture of cash and debt [4]. Acharya et
al. (2007) also argue that CCE constitutes negative debt. Their implications are
dependent on varying degrees of hedging needs, namely a lower risk of
underinvestment implicating that firms pay down their outstanding debt.
Moreover, a negative relationship between LEV and LOC seems to be empirically
robust, as well as consistent with the calculus of financial flexibility. Riddiough and
Wu (2009) declare that REITs increased dividend payout in the 1990 to 2003 period,
leaving these specific companies with lower cash reserves than non-REITs, whereas
the use of LOC is comparable. Therefore, interpreting a high LEV as the inability to
borrow in the future (e.g. Gamba and Triantes 2008) – and hence classified as the
reciprocal of debt capacity – LEV and LOC yield reverse dynamics. Second, LEV
accounts for drawing LOC and the change of other external sources of finance. Third,
since the dynamics between LEV and CCE, as well as LOC, have not been
comprehensively empirically investigated, the stochastic properties of the variables of
interest would allow at least the following prediction. Assuming that CCE and LOC
are not independent of each other, namely negative, a reverse relationship of LEV
applies to each of them. Assuming positive CCE-LEV dynamics, the hypothesized sign
of LEV and LOC follows technically.
Summarizing the arguments of Spot A, the liquidity sources have different tasks,
but are dependent on firm characteristics, as well as the state of the economy.
Moreover, a preference for one or the other may depend on the original level.

Spot B: Leverage is ‘just’ a ratio
The second spot on leverage takes properties of this ratio into account. If equity and
debt increase by the same percentage, a leverage ratio will simply cancel out these
dynamics, but total (i.e. non-current) assets increase. The relative position of debt still
plays a significant role in terms of anticipative liquidity policy, but in order to
differentiate between financial actions, debt and equity must be treated separately.

	
  

	
  
	
  
Today’s decisions are determined jointly, they are dependent on what happened in
the past and also influence the (unknown) future. Therefore, the first imperative,
when dealing with financial flexibility is dynamic modeling. Gatchev et al. (2010)
distinguish between debt and equity, and do so between all the main aggregates from
the cash-flow statement – one example of a more cash-flow-focused mentality since the
late-2000s financial crisis. The authors detect a much lower sensitivity of investment
to shocks to cash flows, concluding that financing sensitivity with respect to cash flows
is much more relevant than investment responses. Gatchev et al. (2010) define an
identity where one dollar cash inflow corresponds exactly to one dollar cash outflow.
Chen and Zhao (2007) also worked with an accounting identity in which assets are
defined by last year’s assets plus the change in debt, equity and retained earnings. The
authors suggest that firms levered below the median increase leverage by increasing
debt, but highly levered firms increase equity while decreasing debt. Almeida and
Campello (2007) also investigate financing-investment sensitivities with respect to the
state of the market and firm characteristics. They agree that cash-flow shocks affect
primarily constrained firms. However, the portion of tangible assets in particular,
determines the pro-cyclical aspect of debt capacity with respect to the business cycle.
In summary, the importance of distinguishing between the numerator and
denominator of LEV is the focus of the second spot on LEV. In addition to research
surrounding LEV, CCE and LOC, the relevance of real assets (investment) and cash
flow is determined. DeAngelo and DeAngelo (2007) suggest “new testable hypothesis
[…] for future research […] [is that] firms’ long-run leverage targets are inversely
related in cross-section and time-series to the (investment distortion-reducing) value of
financial flexibility.”

Research goal from a bird’s eye
In a perfect world, there is no need to hoard cash or hedge in any other way, because
firms have access to the capital market at any time without transactions costs, when
investment opportunities arrive. Opler et al. (1999) define a firm as being short of
liquid assets, if it has to sell assets or cut capital expenditures or dividends. By
contrast, this paper considers how, dependent on the state of the economy and firm
characteristics, investment funding is influenced by the drivers of financial flexibility,
namely debt capacity (reciprocal LEV), CCE and LOC. However, we adjust the concept
of assuming an optimum amount of ‘financial flexibility’. The marginal costs of being
short of money in periods when a firm would actually need funding are a decreasing
function with respect to instruments of financial flexibility. On the other hand,
foregoing borrowing power in terms of LEV (on balance, but not directly measureable
in terms of being financially constrained), the opportunity costs of CCE (on balance
and fully measureable) and fees for the availability of LOC (off balance and partly
measurable in terms of efficiency) act in a contrary manner, so as to antagonize these
marginal costs. Therefore, there has to be an optimum where the marginal costs of
underinvestment and financial distress coincide with the costs associated with being
financially flexible. Despite the fact that CCE plays a minor role for real estate
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companies, this is an unconditional source for hedging underinvestment, if outside
investors are unwilling to provide funds. Yet, cash hedges particularly effectively in
economic downturns, since a low-leverage firm would still be dependent on external
capital. LOC agreements could be cancelled in the event of covenant breaks. However,
of the three sources, CCE is associated most strongly with costs of asymmetric
information, because outsiders doubt the appropriate use by managers, while debt has
the advantage of monitoring (Hardin et al. 2009) [5].
Figure 1. Concept of Financial Flexibility

Cost of Financial Flexibility (FF) and
Underinvestment / Financial Distress (FD)
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Note: This figure depicts the equilibrium between the costs of financial flexibility and (in-)direct costs
associated with underinvestment and financial distress.

From this perspective, the objective function describes the ability to secure
sufficient financial resources and to raise sufficient financial resources to implement
profitable investments with respect to uncertainty and the efficiency constraint in
terms of the direct and indirect costs of financial flexibility. We hypothesize that
financial flexibility is a broader, but more consistent concept in explaining the
dynamics of financing activities, compared to traditional capital structure theory.

Data
The SEC statements compiled by SNL Financial are the basis of our panel data set.
The initial sample contains 316 operating and acquired or defunct U.S. Equity REITs
and REOCs traded on the NYSE, NYSE Amex Equities and NASDAQ from 1996 to
2010, with 56% non-missing values. Company foundations and liquidations are
responsible for 79% of the missing values, whereas 21% are due to unreported data.
The broad announcements of cash flow statements in SNL from 1996 onwards, as well

	
  

	
  
	
  
as the dynamic modeling, including lagged differences, restrict the sample to the 19982010 period and eliminate 36 firms with less than three consecutive years [6].
Table 1. Variable Description

Variable	
   Description	
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Definition	
  

Balance	
  Sheet	
  Aggregates	
  
STD	
  

Short-‐term	
  debt	
  

Debt	
  payable	
  within	
  a	
  business	
  year	
  

LTD	
  

Long-‐term	
  debt	
  

Debt	
  payable	
  after	
  a	
  business	
  year	
  

EQU	
  

Common	
  equity	
  

Shareholder	
  equity	
  minus	
  preferred	
  equity	
  

DPROP	
  

Depreciable	
  property	
  

PPE	
  plus	
  accumulated	
  depreciation	
  

NFI	
  

Net	
  of	
  financing	
  and	
  investment	
  
cash	
  flow	
  

ΔCCE	
  minus	
  CF_Op	
  

	
  
Instruments	
  of	
  Liquidity	
  Management	
  
CCE	
  

Cash	
  &	
  cash	
  equivalents	
  

Cash	
  or	
  assets	
  easily	
  convertible	
  into	
  cash	
  

LEV	
  

Market	
  leverage	
  

Total	
  debt	
  /	
  market	
  value	
  of	
  assets	
  

LOC	
  

Lines	
  of	
  credit	
  

Aggregate	
  lines	
  of	
  credit	
  and	
  other	
  revolving	
  credit	
  
agreements	
  available	
  

CF_Op	
  

Operating	
  CF	
  

Net	
  cash	
  provided	
  by	
  operating	
  activities	
  

	
  
Control	
  Variables	
  
S&P500	
   Standard	
  &	
  Poor's	
  500	
  Index	
  

Ln	
  (S&P500(t)/S&P500(t-‐1))	
  

MB	
  

Growth	
  opportunities	
  

Market	
  equity	
  /	
  book	
  equity	
  

ROA	
  

Profitability	
  

Return	
  on	
  assets	
  

Size	
  

Size	
  of	
  a	
  firm	
  

Ln	
  (total	
  assets)	
  

Access	
  to	
  public	
  debt	
  

1	
  if	
  firm	
  has	
  investment-‐grade	
  rating…	
  

	
  
Dummies	
  
Rating	
  

Op_Risk	
   Operating	
  risk	
  

1	
  if	
  firm	
  has	
  CF	
  volatility	
  above	
  the	
  median…	
  

Inv_Sho
ck	
  

Investment	
  shock	
  

1	
  if	
  %-‐change	
  is	
  above	
  the	
  55 	
  percentile…	
  	
  

FFO_Sh
ock	
  

Shock	
  on	
  sustainable	
  CF	
  

1	
  if	
  %-‐change	
  is	
  below	
  the	
  45 	
  percentile…	
  

th

th

…	
  and	
  0	
  otherwise	
  

Note: The table describes the variables used in the dynamic model for the two spots on leverage. Mean
and standard deviations of the dependent variables in the multi-equation framework are reported in
the respective estimation reports for the full sample, as well as for each subsample.

Table 1 provides definitions and computations of the variables and approximations
used in this study. All financial variables are truncated at the 5th and 95th percentile.
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LEV (LOC) is cut at the 95th percentile only, because 6% (9%) of the observations are
zero. The truncation is to a lesser extent intended to reduce the influence of outliers,
rather than to focus the study on firms with typical financial characteristics.
Subsequently, the end-of-year financial data are deflated by the U.S. Producer Price
Index of the U.S. Bureau of Labor Statistics. Therefore, the final sample includes 140
Equity REITs and REOCs corresponding to 558 firm-year observations.
Research on cash balances suggests the need to scale variables by non-cash assets,
in order to forego mechanical relationships (see Sufi 2009), analogous to the
arguments associated with Spot B. However, since debt scaled by assets (leverage)
would decrease after CCE scaled by non-cash assets has increased for mechanical
reasons, we scale variables with the beginning of the period value of total assets,
rather than divide the variables by non-cash-and-debt assets.

(Balance sheet) Items defining the identity
The variables STD for short-term debt, and LTD for long-term debt, describe the
liabilities of the company to a third party, whereas EQU for common equity, describes
the claims of the shareholders. DPROP for depreciable property is calculated as the
sum of property, plant and equipment (PPE) and accumulated depreciation. The
differences between DPROP over time characterize the net expenditures of the
company in PPE. In line with Harrison et al. (2011), real estate investment, as the
source of collateral and asset tangibility, should increase the debt capacity of a firm.
However, from our point of view, net property (real estate) investment foregoes the
link of internal financing through depreciation [7]. Hence, approximating the change
in fixed assets by DPROP does not dilute the actual stock of real estate. Apart from
minor aggregates, the sum of operating, investment and financing cash flow is the
change in CCE and completes the identity, which is introduced in detail in the next
section.

Instruments of liquidity management
The following sources are defined as the instruments of liquidity management. Cash &
cash equivalents (CCE) describe the potential of the internal finance source for future
projects and increase the firm’s financial flexibility. By contrast, market leverage
(LEV) is the ratio of total debt to the market value of assets and lowers a firm’s debt
capacity. While market LEV is used throughout the analysis, the results are also
compared to book LEV, which is total debt to year-beginning total assets. The
available lines of credit (LOC) are a revolving debt source extended by a bank. On the
one hand, they offer future financial flexibility for the firm, but on the other hand, they
are subject to fees for the unused lines.

Traditional capital structure determinants
The following determinants are typical control variables used in capital structure
studies. The general (stock) market cycles influence the development of real estate

	
  

	
  
	
  
firms with respect to systematic risks and opportunities. This impact is incurred
through the continuous returns of the S&P500. The market-to-book ratio (MB),
calculated by market equity divided by book equity, characterizes the idiosyncratic
growth opportunity [8]. The profitability of a firm – measured by return on assets
(ROA) – may also influence the capital structure, as it is easier to issue debt and
equity for more profitable firms. The size of a firm is captured by the natural
logarithm of its total assets, assuming decreasing marginal economies of scale. With
respect to balance sheet aggregates, a mechanical size effect on DPROP, STD, LTD
and EQU is mitigated, due to scaling by total assets.

Additional dummies approximating firm characteristics
The dummy Rating has a value of one, if the firm has at least an investment grade
long-term issuer rating from S&P, Moody's or Fitch. It approximates access to the
public debt market, due to relatively lower transaction costs and levels of asymmetric
information. The dummy Op_Risk equals one, if the volatility of operating CF exceeds
the conditional median of the twelve different property segments. It approximates the
operational risk confronting a real estate company.
The two remaining dummies are unique to our research. As derived in the
literature section, it is of interest to determine whether a firm faces strong investment
opportunities or substantial CF shortfalls. Therefore, the Inv_Shock variable
summarizes all observations with a percentage change of the market-to-book ratio
above the 55th percentile, conditional on the property segments. The computation for
the FFO_Shock is similar. This determinant indicates observations with low
percentage changes in funds from operations (FFO), if the changes are below the
conditional 45th percentile. FFO is typically calculated by adding real estate
depreciation to the GAAP net income, excluding gains or losses from sales of properties
or debt restructuring, and is interpreted as the sustainable cash flow. Observations
with low (more negative) percentage changes in their FFOs are assumed to trigger
higher leverage and lower equity.

Dealing with cross-industry variation
It is common in real estate finance to allow for varying intercepts for different property
segments. However, Ertugrul and Giambona (2011) show that the relative standing of
a firm within its property focus segment (“micro industry”) is essential for determining
leverage. The rationale behind this approach is simply that it is not appropriate to
compare profitability, leverage, or, as in this study, different forms of hedging tools of
e.g. an office with a residential property company. Table 2 contains the t-statistics of
Welch's t-test for the sources of liquidity across property segments. The results of the
t-test, whether the segment means are equal to the sample mean, indicate that 10 of
21 conditional means are significantly different to the overall sample mean.
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Table 2. Cross-Industry Variance for Financial Liquidity Instruments within the Real Estate
Market
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LEV	
  

Property	
  Focus	
  

N	
  

All	
  

	
  	
   CCE	
  
Mean	
   t-‐stat	
  

558	
   0.406	
  
	
  

Office	
  

	
  

103	
   0.012	
  

	
  
2.261*	
  

103	
   0.011	
  

3.337**	
  

122	
   0.446	
   -‐3.445***	
  
40	
  

1.295	
  

58	
  

40	
  

0.374	
   1.931	
  

0.018	
  

-‐0.87	
  

0.415	
   -‐0.549	
  

Others	
  
	
  

	
   	
  

103	
   0.167	
  

-‐0.737	
  

122	
   0.164	
  

-‐0.264	
  

40	
  

0.162	
  

-‐0.052	
  

58	
  

0.146	
  

1.448	
  

0.131	
  

3.286**	
  

0.182	
  

-‐2.278*	
  

	
  

	
  

	
  
58	
  

0.022	
  

-‐2.492*	
  

	
  

59	
  
	
  
	
  	
   73	
  

	
  
-‐0.597	
  

	
  

	
  

	
  

103	
   0.167	
  

	
  
122	
   0.013	
  

0.407	
   -‐0.072	
  

	
  
0.018	
  

-‐1.714	
  

0.327	
   6.054***	
  

59	
  
	
  
	
  	
   73	
  

0.019	
  

-‐1.584	
  

59	
  
	
  
	
  	
   73	
  

	
  

	
   	
  

	
  

	
  

	
   	
  

	
  

t-‐stat	
  

	
  

	
  

	
  

Mean	
  

558	
   0.162	
  

	
  

	
  

Hotel	
  

	
  	
   N	
  

	
  

	
  

Industrial	
  

t-‐stat	
  

	
  

103	
   0.424	
   -‐1.779	
  

Retail	
  

Mean	
  

558	
   0.015	
  

	
  
103	
   0.411	
   -‐0.5	
  

	
  
Residential	
  

Diversified	
  

	
  	
   N	
  

	
  	
   LOC	
  

Note: This table shows the t-statistics (t-stat) of Welch's t-test. LEV refers to the market leverage. CCE
refers to cash & cash equivalents, LOC to lines of credit available, both scaled by year-beginning total
assets. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Therefore, we compare the results of the high and low subsamples. According to
the firm characteristics of the respective twelve property segments, a firm enters the
low (high) subsample, if it yields a value below (above) the 45th (55th) percentile for a
given firm characteristic. The characteristics are LEV, CCE, LOC, MB, ROA and Size.
Furthermore, subsamples are constructed for the boom years (1996-1999, 2003-2007
and 2009-2010), bust years (2000-2002 and 2008) and for the sample before the late2000s financial crisis (before 2008). Moreover, the attributes of whether a firm ‘is rated
as investment grade’, ‘has an above-median cash flow volatility’ or ‘experienced
positive as opposed to negative cash-flow changes’ are identified accordingly.

M odel
The concept underlying this paper is basically that of combining the cash flow
statement approach of Gatchev et al. (2010) with the balance-sheet view of Chen and
Zhao (2007).
More specifically, the ideas that we adopt are a system of equations, estimated by
weighted least squares, where the weight is reciprocal to the number of observations
per year. By also following the advice of Petersen (2009), the methodological difference,
is that we decided to include year dummies in order to account for time effects.[9] An
even more important difference is that we do not need to define our identity, but
eliminate 48 firm-year observations which do not satisfy the conditions in equations
(1) and (2) [10].

	
  
	
  

	
  
	
  

Cash Flow from Operationsi ,t
+ Cash Flow from Financing i ,t
+ Cash Flow from Investmenti ,t

(1)	
  

= ΔCash and Cash Equivalents (CCE)i ,t 	
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Through equation (1), we relate the operating cash flow (CF_Op) to changes in
balance sheet items by modeling
!

OperatingCFi ,t = − (FinancingCFi ,t + InvestmentCFi ,t ) − ΔDepreciableProperty
+
(2 i ,t
+ ΔSTDi ,t + ΔLTDi ,t + ΔCommonEquityi ,t + ΔResid(All)i,t + error
)	
   i ,t

	
  
where:

	
  

FinancingC Fi ,t + InvestmentCFi ,t
ΔResid ( All ) i ,t
ΔResid ( Assets ) i ,t
ΔResid ( Liab. & Equi.) i ,t
errori ,t

=
=
=
=
=

NFI i ,t
ΔResid ( Assets ) i ,t + ΔResid ( Liab. & Equi.) i ,t
ΔTotalAssetsi ,t − ΔDepreciablePropertyi ,t − ΔCCEi ,t
Δ( Liabilitiesi ,t − TotalDebti ,t ) + ΔTotalMezzaninei ,t +
+ ΔPreferredEquityi ,t
− ΔTotalAssetsi ,t + ΔSTDi ,t + ΔLTDi ,t + ΔCommonEquityi ,t +
+ ΔResid ( Liab. & Equi.) i ,t

	
  
The first row of equation (2) expresses the change in total assets, while the second
row expresses the change in equity plus liabilities of the variables in our focus. The
change in Resid(All) subsumes the remaining aggregates of the balance sheet [11].
Moreover, we allow for a maximum deviation of $100,000 in equation (2)
!

errori , t <100,000

	
  

	
  

Therefore, the basic model accounting for Spot B can be written as

⎛ ΔResid(All)i,t ⎞
⎛ ΔResid(All)i,t −1 ⎞
⎜
⎟
⎜
⎟
⎛ S&P500t ⎞
⎛ Rating i,t ⎞
⎜ ΔSTDi,t ⎟
⎜ ΔSTDi,t −1 ⎟
⎜
⎟
⎜
⎟
⎜ ΔLTD
⎟
⎜ ΔLTD
⎟
MBi,t ⎟
Op_Riski,t ⎟
⎜
⎜
i,t
i,t −1
⎜
⎟ = Γ ⋅ ⎜
⎟ + Λ ⋅ CF_Opi,t + Π ⋅
(3
⎜ ROA ⎟ + Ψ ⋅ ⎜ Inv_Shock
⎟
⎜ ΔEQU i,t ⎟
⎜ ΔEQU i,t −1 ⎟
i,t
i,t
⎜
⎟
⎜
⎟
)	
  
⎜ ΔDPROP ⎟
⎜ ΔDPROP
⎟
⎜ SIZE ⎟
⎜ FFO_Shock ⎟
i,t
i,t
−
1
i,t
i,t
⎝
⎠
⎝
⎠
⎜
⎟
⎜
⎟
⎜
⎟
⎜
⎟
NFI i,t
NFI i,t −1
⎝
⎠
⎝
⎠
	
  
or in compact form
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Y = Γ ⋅ L.Y + Λ ⋅ CF_Op + Π ⋅ C + Ψ ⋅ D + εi,t 	
  
176

‘Y’ represents all the right hand side variables of equation (2), which are also
implemented as lagged regressors [12]. Operating cash flows ‘CF_Op’, as well as the
firm characteristics ‘C’, namely S&P500, MB, ROA and Size are proposed as
contemporaneous independent variables. The dummies ‘D’ (Rating, Op-Risk,
Inv_Shock and FFO_Shock) complete equation (3) [13]. By construction, it follows that
all coefficients per row add up to zero, but the operating CF’s impact on ‘Y’ sum to one.

	
  

	
  
	
  
Table 3. Basic Model (according to equation 3)
	
  	
  

(1)	
  

(2)	
  

(3)	
  

(4)	
  

(5)	
  

(6)	
  

(1)+(2)+(3)+(4)-‐(5)-‐(6)	
  

	
  	
  

Resid(All)	
  

STD	
  

LTD	
  

EQU	
  

DPROP	
  

NFI	
  

Balance	
  Sheet	
  Identity	
  

	
  
L.Resid(All)	
  

	
  
0.133	
  
(0.62)	
  

	
  
-‐0.299*	
  
(-‐1.84)	
  

	
  
-‐0.720*	
  
(-‐1.90)	
  

	
  
-‐0.527**	
  
(-‐2.50)	
  

	
  
-‐0.965**	
  
(-‐2.08)	
  

	
  
-‐0.447***	
  
(-‐5.53)	
  

	
  
0.168	
  
(0.82)	
  

	
  
-‐0.660***	
  
(-‐3.65)	
  

	
  
-‐0.231	
  
(-‐0.58)	
  

	
  
-‐0.409*	
  
(-‐1.96)	
  

	
  
-‐0.686	
  
(-‐1.42)	
  

	
  
-‐0.446***	
  
(-‐5.37)	
  

	
  
0.181	
  
(0.90)	
  

	
  
-‐0.260	
  
(-‐1.54)	
  

	
  
-‐0.604	
  
(-‐1.60)	
  

	
  
-‐0.447**	
  
(-‐2.26)	
  

	
  
-‐0.681	
  
(-‐1.48)	
  

	
  
-‐0.449***	
  
(-‐5.62)	
  

	
  
0.179	
  
(0.91)	
  

	
  
-‐0.234	
  
(-‐1.39)	
  

	
  
-‐0.576	
  
(-‐1.57)	
  

	
  
-‐0.460**	
  
(-‐2.40)	
  

	
  
-‐0.646	
  
(-‐1.50)	
  

	
  
-‐0.445***	
  
(-‐5.60)	
  

	
  
-‐0.166	
  
(-‐0.80)	
  

	
  
0.288*	
  
(1.68)	
  

	
  
0.784**	
  
(2.01)	
  

	
  
0.558***	
  
(2.74)	
  

	
  
1.009**	
  
(2.14)	
  

	
  
0.456***	
  
(5.52)	
  

	
  
-‐0.217	
  
(-‐1.49)	
  

	
  
0.052	
  
(0.38)	
  

	
  
0.677**	
  
(2.01)	
  

	
  
0.518***	
  
(3.26)	
  

	
  
0.906**	
  
(2.42)	
  

	
  
0.124**	
  
(2.05)	
  

	
  
0.169	
  
(1.03)	
  

	
  
-‐0.006	
  
(-‐0.05)	
  

	
  
1.192***	
  
(3.48)	
  

	
  
0.453**	
  
(2.48)	
  

	
  
1.760***	
  
(4.08)	
  

	
  
-‐0.952***	
  
(-‐15.62)	
  

	
  
0.021	
  
(1.30)	
  

	
  
-‐0.005	
  
(-‐0.26)	
  

	
  
0.068*	
  
(1.75)	
  

	
  
0.055***	
  
(3.22)	
  

	
  
0.123***	
  
(4.32)	
  

	
  
0.016**	
  
(1.98)	
  

	
  
-‐0.005**	
  
(-‐2.11)	
  

	
  
-‐0.002	
  
(-‐0.72)	
  

	
  
0.019***	
  
(3.61)	
  

	
  
-‐0.008***	
  
(-‐2.69)	
  

	
  
0.004	
  
(0.52)	
  

	
  
0.001	
  
(0.84)	
  

	
  
-‐0.003*	
  
(-‐1.98)	
  

	
  
-‐0.000	
  
(-‐0.54)	
  

	
  
-‐0.007***	
  
(-‐3.86)	
  

	
  
0.006***	
  
(4.36)	
  

	
  
-‐0.005**	
  
(-‐2.17)	
  

	
  
0.001**	
  
(1.99)	
  

	
  
-‐0.001	
  
(-‐0.58)	
  

	
  
-‐0.001	
  
(-‐0.87)	
  

	
  
-‐0.003	
  
(-‐0.86)	
  

	
  
-‐0.002	
  
(-‐0.73)	
  

	
  
-‐0.008	
  
(-‐1.53)	
  

	
  
0.000	
  
(0.89)	
  

	
  
-‐0.003	
  
(-‐0.50)	
  

	
  
-‐0.005	
  
(-‐1.32)	
  

	
  
0.014	
  
(1.60)	
  

	
  
0.002	
  
(0.43)	
  

	
  
0.009	
  
(0.92)	
  

	
  
-‐0.001	
  
(-‐0.83)	
  

	
  
-‐0.003	
  
(-‐0.61)	
  

	
  
0.001	
  
(0.37)	
  

	
  
-‐0.001	
  
(-‐0.12)	
  

	
  
-‐0.001	
  
(-‐0.27)	
  

	
  
-‐0.003	
  
(-‐0.33)	
  

	
  
-‐0.000	
  
(-‐0.51)	
  

	
  
0.011***	
  
(2.68)	
  

	
  
-‐0.004	
  
(-‐1.19)	
  

	
  
-‐0.012	
  
(-‐1.65)	
  

	
  
-‐0.016***	
  
(-‐4.21)	
  

	
  
-‐0.021**	
  
(-‐2.38)	
  

	
  
-‐0.001	
  
(-‐0.65)	
  

	
  
-‐0.001	
  
(-‐0.13)	
  

	
  
0.003	
  
(0.65)	
  

	
  
-‐0.005	
  
(-‐0.65)	
  

	
  
-‐0.013**	
  
(-‐2.57)	
  

	
  
-‐0.016*	
  
(-‐1.69)	
  

	
  
-‐0.000	
  
(-‐0.00)	
  

	
  
558	
  
0.024	
  
140	
  
0.021	
  
0.048	
  

	
  
558	
  
0.160	
  
140	
  
0.008	
  
0.048	
  

	
  
558	
  
0.229	
  
140	
  
0.049	
  
0.094	
  

	
  
558	
  
0.209	
  
140	
  
0.030	
  
0.052	
  

	
  
558	
  
0.225	
  
140	
  
0.105	
  
0.108	
  

	
  
558	
  
0.676	
  
140	
  
-‐0.062	
  
0.026	
  

	
  
	
  
L.STD	
  
	
  
	
  
L.LTD	
  
	
  
	
  
L.EQU	
  
	
  
	
  
L.DPROP	
  
	
  
	
  
L.NFI	
  
	
  
	
  
CF_Op	
  
	
  	
  
	
  
S&P500	
  
	
  
	
  
MB	
  
	
  
	
  
ROA	
  
	
  
	
  
Size	
  
	
  	
  
	
  
Rating	
  
	
  
	
  
Op_Risk	
  
	
  
	
  
Inv_Shock	
  
	
  
	
  
FFO_Shock	
  
	
  	
  
	
  
N	
  
adj.	
  R-‐sq	
  
N_clust	
  
Mean(y)	
  
St.Dev(y)	
  

	
  	
  

0.0000033	
  
	
  	
  
	
  	
  
0.0000077	
  
	
  	
  
	
  	
  
0.0000061	
  
	
  	
  
	
  	
  
0.0000014	
  
	
  	
  
	
  	
  
-‐0.0000057	
  
	
  	
  
	
  	
  
-‐0.0000091	
  
	
  	
  
	
  	
  
0.9999973	
  
	
  	
  
	
  	
  
-‐0.0000002	
  
	
  	
  
	
  	
  
0.0000001	
  
	
  	
  
	
  	
  
0.0000000	
  
	
  	
  
	
  	
  
0.0000000	
  
	
  	
  
	
  	
  
0.0000000	
  
	
  	
  
	
  	
  
0.0000000	
  
	
  	
  
	
  	
  
0.0000002	
  
	
  	
  
	
  	
  
-‐0.0000001	
  
	
  	
  

	
  
	
  
	
  
	
  
	
  
	
  	
  

Note: This table shows results based on equation (3). STD refers to short-term debt, LTD to long-term
debt, EQU to common equity, DPROP to depreciable property, NFI to the net of the financing and
investment cash flow, Resid(All) subsumes all remaining balance sheet items as defined in equation
(2), all measured in first differences and scaled by year-beginning total assets. CF_Op refers to
operating cash flow scaled by year-beginning total assets. S&P500 refers to the continuous return of
the S&P500 index, MB to the ratio of market value over book value of equity, ROA to return on assets,
Size to the ln of total assets. The dummy Rating is equal to one, if a firm has an investment grade
rating, Op_Risk is equal to one, if a firm’s cash flows are above the median in the respective property
segment, Inv_Shock is equal to one, if a firm’s percentage change in MB is above the 55th percentile in
the respective property segment, FFO_Shock is equal to one, if a firm’s percentage change of FFO is
below the 45th percentile in the respective property segment, and zero otherwise. Year dummies are not

	
  

177

	
  
Real Estate
Finance &
Investm ent

178

	
  
reported. N denotes firm-year observations of each equation, N_cluster denotes the number of observed
firms, Mean(y) and St.Dev.(y) represent mean and standard deviation of the dependent variable. The
last column illustrates the accounting identity defined in equation (2). T-Stats are in parenthesis, ***,
**, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

This is basically the modeling aspect of emphasizing leverage. Liquidity
management is essential in modeling financing decisions. Therefore, the other spot
highlights the debt ratio from interactions with competing sources of financial
flexibility, namely CCE and LOC. Therefore, the full model adds LEV, CCE and LOC
to equation (3). The quadratic terms of these three sources are also implemented, since
no previous study has so far explored potential non-linear relationships between LEV,
CCE and LOC. In the manner, interactions between the three instruments of financial
flexibility are dependent on the original level, which is the main reason for the
quadratic terms (i.e. Sufi 2007, for LOC and CCE or Gamba and Triantes 2010, for
cash and debt).

	
  

Y = Γ ⋅ L.Y + Λ ⋅ CF_Op + Π ⋅ C + Ψ ⋅ D + Σ ⋅ S + Ω ⋅ S² + εi,t 	
  	
  

(4a)	
  

where

⎛ LEVi,t −1 ⎞
⎜
⎟
S = ⎜ CCEi,t −1 ⎟
⎜ LOC ⎟
i,t −1 ⎠
⎝

	
  

	
  
Finally, we challenge equation (4a) with respect to three different ‘sets’ of
conditions. The first simply splits our sample in economic up- and downturns, as well
as the subsample before the recent late 2000s financial crisis. Second, rather than
interpreting firm characteristics typically used in capital structure research (MB, ROA
and Size), we compare subsamples with low and high levels for these variables of
interest. The same is done for the sources of financial flexibility, in order to take a
further look at how relationships are dependent on the original level (rankings are
defined according to the respective property focus, see data section). In addition,
subsamples are compared with respect to Rating, Op_Risk and the change in CF_Op.

	
  

Y(X|Subsample) = Γ ⋅ L.Y + Λ ⋅ CF_Op + Π ⋅ C + Ψ ⋅ D + Σ ⋅ S + Ω ⋅ S² + εi,t 	
   (4b)	
  
Results
This section is also separated in Spot A and Spot B and all conditional subsamples are
considered. However, only full sample and conditional estimations with respect to time
and MB, ROA and Size, as well as LEV, CCE and LOC are reported [14].

	
  

	
  
	
  
Spot A:
In the literature section, it was pointed out that the negative LOC-CCE interactions
seem to be empirically robust. Across the 22 subsamples, we find a robust negative
(non-linear) relationship for CCE on LOC, but only six subsamples reveal reverse
causality.
Table 4. Estimation results for Spot A (according to equation 4b)
Full Model
LEV

CCE

LOC

L.LEV

0.851***
(32.62)

-0.007
(-1.03)

-0.001
(-0.06)

L.CCE

0.027
(0.17)

0.578***
(9.14)

(-3.80)
0.376***

L.LOC

-0.013
(-0.45)

-0.012
(-1.41)

0.815***
(34.65)

L.LEV 2

0.002
(1.09)

0.001***
(3.05)

(-2.66)
0.004***

L.CCE 2

-0.034
(-1.42)

-0.002
(-0.46)

0.024**
(2.46)

L.LOC 2

-0.001
(-0.80)

-0.000
(-0.76)

0.000
(0.29)

CF_Op

0.070
(0.36)

0.035
(0.59)

0.178
(1.13)

S&P500

(-3.72)
0.093***

0.015**
(2.18)

-0.013
(-1.02)

MB

-0.003
(-1.01)

0.001
(1.26)

0.005**
(2.11)

ROA

(-4.67)
0.006***

0.000
(1.21)

0.001
(0.86)

Size

-0.004
(-1.52)

0.001
(0.92)

(-2.73)
0.005***

Rating

0.003
(0.60)

-0.002**
(-2.04)

0.005
(1.15)

Op_Risk

-0.000
(-0.00)

0.001
(0.72)

0.001
(0.17)

Inv_Shock

(-6.39)
0.031***

-0.001
(-0.60)

-0.003
(-0.94)

FFO_Shock

0.008*
(1.76)

-0.001
(-1.11)

-0.001
(-0.15)

N
adj. R-sq
N_clust
Mean(y)
St.Dev(y)

558
0.868
140
0.407
0.127

558
0.325
140
0.015
0.017

558
0.808
140
0.162
0.083

All subsamples of Table 4 are available at
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1991808

Note: This table shows results based on equation (4b). LEV refers to market leverage, CCE to cash &
cash equivalents, LOC to lines of credit, CF_Op refers to operating cash flow, all scaled by yearbeginning total assets. S&P500 refers to the continuous return of the S&P500 index, MB to the ratio of
market value over book value of equity, ROA to return on assets, Size to the ln of total assets. The
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dummy Rating is equal to one, if a firm has an investment grade rating, Op_Risk is equal to one, if a
firm’s cash flows are above the median in the respective property segment, Inv_Shock is equal to one, if
a firm’s percentage change in MB is above the 55th percentile in the respective property segment,
FFO_Shock is equal to one, if a firm’s percentage change of FFO is below the 45th percentile in the
respective property segment, and zero otherwise. Estimates for the matrix Γ and year dummies are not
reported. N denotes firm-year observations of each equation, N_cluster denotes the number of observed
firms, Mean(y) and St.Dev.(y) represent mean and standard deviation of the dependent variable. TStats are in parenthesis, ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels,
respectively.

The literature section did not provide a robust prediction of how LEV fits into the
dynamics of this discussion.
Initially, LEV yields contrary interactions with LOC. If significant, the ‘negative’
causality runs from LEV to LOC and only for the squared terms (14/22 subsamples).
Furthermore, we find four negative (four positive) impacts of LOC on LEV, most
obviously for the subsamples low (high) CCE and low (high) LOC firms. This could
simply be due to the chronology of the “funding cycle” of Riddiough and Wu (2009). If
LEV increases due to the use of LOC, then a negative relationship follows technically.
Alternatively, if debt decreases due to the repayment of outstanding debt, the next
funding cycle is established by blowing up LOC. On the other hand, if LOC increases,
it is not clear when the firm draws these lines. Moreover, the LOC-LEV interactions
are exclusively the case for the squared terms (except for small firms).
Second, LEV-CCE interactions are much weaker. LEV positively drives CCE in
6/22 subsamples, which is also restricted to the squared terms. In contrast, CCE
negatively impacts on LEV in 3/22 subsamples. This is the case for the high LOC and
high CCE firms, as well as for firms with high CF volatility. A reason for this might be
that on the one hand, having a reasonable amount of one of these two sources, the
marginal value of lowering debt as the third source increases. On the other hand, high
CCE or LOC subsamples imply that these firms are able to afford a drop in financial
flexibility by lowering CCE, accompanied by an increase in debt. In the case of firms
with highly volatile cash flows, we argue that CCE will be used before debt increases,
in the event of a CF shortfall. Accordingly, both instruments will be ‘reloaded’ (more
CCE, less debt) after positive movements from the CF mean.
In short, in four of the six subsamples, in which LEV is significant with respect to
CCE, LEV is also significant for LOC. Alternatively, the relationship of LEV on CCE
(LOC) is always positive (negative). If significant, CCE on LEV is always negative and
in these subsamples, LOC on LEV is always positively significant. Hence, the above
stochastic argument of a reverse relationship of CCE and LOC on LEV and vice versa
holds for each of the 22 subsamples. This can be observed directly in the subsamples
high CCE, high LOC and high Op_Risk.
Before discussing the remaining variables, four findings are highlighted. First, the
expected strong, empirical, negative relationship of LOC and CCE is reduced to a
causality from CCE to LOC. Second, causality also seems to be stronger for LEV on
LOC and for LEV on CCE, compared to the reverse causalities. Third, the financial
flexibility perspective provides the basis for a complementary relationship of CCE and
LEV and a substitutive one of CCE and LOC. Finally, the dependence on the original
level of one or the other source is strongly suggested by a dominance of significant

	
  

	
  
	
  
squared terms. Also, the change in signs of significant relationships in the case of LOC
on LEV, dependent on low/high CCE or LOC firms, clearly demonstrate the
importance of the original level.
It was expected that CF would positively affect LOC (Sufi 2009), whereas a CFCCE relationship was expected for constraint subsamples. However, CF plays only a
minor role within this framework. The results suggest only one positive estimate for
LEV (during economic downturns), one negative estimate for CCE (low MB firms) and
two positive estimates for LOC (high Size and low Op_Risk firms). S&P500 affects
LEV negatively, while it affects CCE positively; LOC is negatively affected by the
S&P500 continuous returns for high ROA, low LEV and high LOC firms. Differences
in the market and book value of equity (MB) are negatively associated with LEV.
However, MB influences LOC positively (10/22 subsamples), fully consistent with
financial flexibility, where firms with growth opportunities prepare to counter
underinvestment due to potential liquidity gaps. As expected, CCE plays a subordinate
role as a hedging tool, but is, as with LOC, positively driven by MB in five subsamples.
In accordance with the argument given for LEV-CCE interactions, two of the five
subsamples are low LEV and high LOC firms, hence, the marginal value of
accumulating CCE as the third source increases in response to a MB increase.
Accordingly, ROA and Size affect LEV negatively. However, the latter relationship
is much weaker. Moreover, both CCE and LOC are influenced marginally by (positive)
ROA dynamics. In contrast, a negative Size effect applies to both liquidity
instruments, implying that firm size substitutes for financial flexibility to some extent.
This is even more the case for LOC (16/22 subsamples). Accordingly, high LEV, low
CCE and low LOC firms yield a negative size effect for LOC, while their counterparts
do not reveal such effects with any significance. Low LEV firms even yield a positive
relationship of Size on CCE [15]. This exception is illustrated by the subsample Size
itself, in which large firms yield a negative relationship of Size to LOC, whereas small
firms yield a positively significant relationship.
The impact of the set of dummies is less evident. Rated firms in general have lower
levels of CCE, moreover they have less debt. Firms with higher Op_Risk seem to have
higher levels of borrowing and lending in order to smooth out the variance [16]. Shocks
primarily affect LEV, investment shocks negatively (19/22 subsamples), FFO shocks
positively (8/22 subsamples) [17].There is some additional discussion with respect to
the shock dummies in the section on the mechanical aspects of leverage.

Spot B: LTD, EQU, DPROP and LEV
The interpretation of Spot B is reduced to the discussion of LTD, EQU, DPROP and
LEV [18].
First of all, the motivating aspects described above are addressed by investigating
how often there is an impact on LTD or EQU, but LEV is unaffected and vice versa.
For this reason, we employ two approaches. On the one hand, we follow the suggestion
of Gatchev et al. (2010) by interpreting the number of significant estimators in rows of
matrix Γ of equation (4b) as impulses of the independent variable, and significances in
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columns as responses (recall Table 4). Focusing on responses, we find 18 (27)
significant off-diagonal estimators for LTD (EQU), but only 22 for LEV.[19] We
additionally pose the simple question of how often LTD and/or EQU are affected by
capital structure variables, but LEV remains unchanged. Across the 22 subsample
regressions, it is primarily MB that affects LTD and/or EQU 19 times, while LEV
remains unchanged.
Table 5. Estimation results for Spot B (according to equation 4b)
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Note: This table shows results based on equation (4b). LTD to long-term debt, EQU to common equity,
DPROP to depreciable property, all measured in first differences and scaled by year-beginning total
assets. LEV refers to market leverage, CF_Op refers to operating cash flow, all scaled by yearbeginning total assets. S&P500 refers to the continuous return of the S&P500 index, MB to the ratio of
market value over book value of equity, ROA to return on assets, Size to the ln of total assets. The
dummy Rating is equal to one, if a firm has an investment grade rating, Op_Risk is equal to one, if a
firm’s cash flows are above the median in the respective property segment, Inv_Shock is equal to one, if
a firm’s percentage change in MB is above the 55th percentile in the respective property segment,
FFO_Shock is equal to one, if a firm’s percentage change of FFO is below the 45th percentile in the
respective property segment, and zero otherwise. Estimates for the matrix Γ and year dummies are not
reported. N denotes firm-year observations of each equation, N_cluster denotes the number of observed
firms, Mean(y) and St.Dev.(y) represent mean and standard deviation of the dependent variable. TStats are in parenthesis, ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels,
respectively.

	
  

	
  
	
  
With respect to Size, we rarely find significant effects, since we scaled by the yearbeginning total assets. As stated above, a negative relationship of Size is evidently the
case for LEV. MB positively (negatively) impacts LTD (EQU) and hence yields a
significantly negative sign to LEV, moreover, rarely it affects DPROP positively. In
accordance with the arguments relating to the mechanical aspects, a negative MBLEV relationship may be attributed to market valuation, which is in the numerator of
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MB, but in the denominator of LEV. Analogously, this is assumed to be valid for EQU.
Finally, ROA positively (negatively) drives EQU (LTD and LEV) – which was
expected. However, a negative impact of ‘profitability’ on DPROP can again be
attributed either to mechanics (median depreciable property accounts for 96% of total
assets, which is the denominator of ROA) or is a further illustration of cash flows being
a superior measure of a company’s soundness.
CF strictly shows positive impacts on LTD, EQU and DPROP and does not affect
LEV, apart from the ‘bust-subsample’. The most impressive instance is the very high
magnitude of estimates of CF for these three variables. While a $1 increase in
operating cash flow robustly leads EQU to increase within a range of $0.35 to $0.66,
estimators of LTD are between $0.27 (low Size) and a much higher $1.37 (low
Op_Risk). DPROP is affected between $1.01 (low LEV) to $2.80 (during Bust) by a
$1.00 increase of CF. These results suggest that firms use the improvement in cashflow-based credit-quality ratios due to cash-flow increases and acquire more debt.
Taking the full sample estimation as a benchmark, for each subsample, it can be
stated that the higher the CF-LTD sensitivity the higher the CF-DPROP sensitivity.
Figure 2. “Liaison” of Debt and Investment via Cash Flows
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Note: This figure plots the marginal impacts of operating cash flows (CF_Op) to changes in long-term
debt (LTD) and changes in common equity (EQU) against the marginal impacts of CF_Op to changes in
depreciable property (DPROP).

In order to understand this, recall the identity of equation (3). Assume also that
Resid (All) and STD play a minor role, and further assume that a $1 change in
operating CF transfers to a $1 change in the sum of financing and investment CF
whereas EQU is very robustly affected by about $0.52 (whole sample). A strong
connection between LTD and DPROP caused by operating CF then follows logically.
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Accordingly, S&P500 also positively influences all variables considered, but
positive market returns imply a lower LEV. The dummies Rating and Op_Risk rarely
yield significant estimates. Across all estimations, INV_Shock and FFO_Shock yield a
negative sign for LTD, EQU and DPROP very robustly. However, while INV_Shock
results in a lower LEV, a FFO_Shock is compensated for by a higher LEV. This
confirms the debt capacity argument of future investment opportunities, by
investment shocks robustly resulting in a lower leverage. Therefore, if both variables
are significant in the same equation, the magnitudes of the estimates are fairly equal.
This also highlights the need to identify drivers of financial decisions, since an
investment shock seems to affect balance sheet changes similarly to an FFO shock, but
the inference for LEV yields reverse dynamics.

Book leverage
While MB yields a negative relationship to market LEV, it turns into a positively
significant one for book LEV. Since it was argued that the negative correlation results
from a mechanical relationship, one would rely on book LEV. However, consider two
identically characterized firms with different market valuations. The higher valued
firm would certainly have better access to financing sources. Yet, would a firm that is
not otherwise constrained be interested in this? The calculus of financial flexibility
would refute such behavior. Indeed, we find no significant results for most of the ‘good’
subsamples (high LOC, high ROA, high Size, rated firms and low Op_Risk). Most
surprisingly, the Inv_Shock dummy does not change its sign, even though it is less
often significant (9 for book versus 19 for market LEV). In line with the original
motivation for this approximation, it is significantly negative, especially for financially
inflexible firms. On the one hand, one might see this as a further indication of the
interactions of the three sources suggested in this paper being valid. On the other
hand, it is evident that especially firms that are financially constrained and/or are
confronted with potential underinvestment preserve debt capacity.
A further important difference is that book leverage is very sensitive to CF.
Specifically, a $1.00 increase in CF translates into about the same increase in debt.
ROA remains robustly negative and Size remains understated [20]. FFO_Shock is only
significant twice, suggesting that the bulk of variance in substantial FFO declines is
priced by the capital market. Moreover, general causalities stated for market LEV do
not change, despite a lesser appearance of linear and squared terms being significant.
With respect to Spot B, the approach of Gatchev et al. (2010), we find the opposite.
That is, we obtain 12 (23) off-diagonal elements for LTD (EQU) of Γ in equation (3) but
54 for LEV. There is even more evidence of LEV eliminating information, since we
count 5/2/3 significant estimates of MB/ROA/Size for LTD and/or EQU, whereas LEV
remains unchanged across the 22 subsamples.

	
  

	
  
	
  
Conclusion
At the beginning of this paper, the position of leverage as one of the sources of
financial flexibility (Spot A), as well as technical attributes of this ratio (Spot B) were
outlined.
Our main findings are as follows. First, leverage (LEV) drives cash & cash
equivalents (CCE) positively, but drives lines of credit (LOC) negatively. While the
latter result, as well as the substitutive relationship of CCE and LOC are backed by
the existing literature, the positive LEV-CCE relationship is contrary to previous
studies. However, the findings from our dynamic framework are consistent with
arguments of financial flexibility. Second, interactions of LEV, CCE and LOC are
consistent with the typical funding cycle suggested by Riddiough and Wu (2009). An
alternative explanation is obtained by interpreting the marginal value of a liquidity
instrument as conditional on the original level of the other sources of financial
flexibility. Third, the discussion of mechanical dynamics is not reduced only to debt
and equity for LEV, but also applies to LEV and LOC. The relation between growth
opportunities and market and book leverage demonstrate this mechanical issue very
clearly. Four, dummies – unique to our research – yield very robust results with
respect to the observation of firms lowering LEV, i.e. preserving debt capacity after
investment shocks. By contrast, FFO shocks affect balance sheet aggregates very
similarly to investment shocks, but generally result in LEV increases. Five, the more
firms overdo debt acquisition due to cash flow improvements, the more prone they are
to cash-flow-investment sensitivity. Finally, firm size seems to substitute for financial
flexibility at least to some extent.
This paper can be seen as a bridge between emphasizing the characteristics of
leverage in the function of a ratio on the one hand, and classifying leverage in the class
of drivers of liquidity management on the other hand. While this constitutes the main
contribution to the existing literature, the specific and innovative nature of our broad
modeling approach arguably renders the paper far richer than may seem the paper at
face value.
However, there are several issues that should be addressed in further research.
First, what are the other sources of financial flexibility? One might be less debt at the
operating level (mortgage/secured debt) and therefore, rather at a company level, as
Hardin and Wu (2010) outline recently. Based on this observation, is there a hierarchy
in terms of efficiency, and under which circumstances? Can we draw inferences about
management risk aversion in preferring one or the other source? Since there is a
benefit in selling and acquiring real estate assets in a more flexible manner, this
example leads to the second question. What is the relationship between these sources
and investment flexibility? Finally, what is the reason for non-REITs (REOCs)
underutilizing cash reserves and accordingly, why do REITs almost totally abandon
cash as a hedging instrument?
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[1]

186

For this reason, pecking-order is often rejected, but seems to be valid for large firms
with low market-to-book-ratio but high cash-flows (Leary and Roberts 2010).

[2]

Because much is said about capital structure theories, namely trade-off, peckingorder and market-timing theory, we forego the reproduction and refer to Feng et al.
(2007), Hardin and Wu (2010) or Harrison et al. (2011) for the real estate market or
Hovakimiana et al. (2004) or Flannery and Ragan (2006) for the general finance
literature.

[3]

For interview based studies, see Lins et al. (2010) in 2005 or Campello et al. (2010)
in 2008. For empirical studies based on the real estate market see Hardin et al.
(2009) or Sufi (2009) for broad market evidence.

[4]

Hill et al. (2010) report a $1.34 increase ($0.30 decrease) of firm value due to a $1
increase of CCE (one standard deviation increase of unused LOC) based on
empirical investigation of REITs.

[5]

For the relevance of information asymmetry for a firm’s choice between CCE and
LOC, see also An et al. (2010).

[6]

A further reason for starting in 1996 is the beginning of a consolidation phase, after
a boom of the REIT sector in the 1990s.

[7]

Riddigough and Wu (2009) report that the 90% payout restriction transfers to 55%70% pre-dividend payout, whereas An et al. (2010) relate this to 85% of FFO. Both
figures highlight the relevance of depreciation for internal funding.

[8]

Traditionally, MB is approximated by the deviation of market and book value of
assets, rather than equity. In order to reduce the mechanical relationship to market
leverage, the latter possibility is chosen.

[9]

Gatchev et al. (2010) demeaned their variables by the year means, which is
associated with a manual adjustment of confidence intervals (especially in smaller
samples like ours). Accordingly, after demeaning our sample, the year dummies
remain jointly significant.

[10]

Gatchev et al. (2010) did not capture the whole cash-flow statement and thus had to
define this identity in combination with a penalty function.

[11]

The sum of financing and investment cash flow was originally allocated to the
change in Resid(All), which should only play a minor role for the system dynamics.
However, the dynamics of this variable were too often significant, due to the
substantial relevance of these two cash flows.

[12]

Beside Gatchev et al. (2010), the funding cycle of Brown and Riddiough (2003) in
conjunction with Riddiough and Wu (2009) would also suggest this dynamic
framework.

[13]

We also considered dummies like ‘incorporated in Delaware or Maryland’, ‘firm is a
REIT’, ‘firm age’ etc., that are partially implemented in real estate corporate finance
research. However, due to the limited useful and significant insights thus obtained,
we disregard these characteristics.

[14]

	
  

All estimations are, as always, available on request.

	
  
	
  
[15]

Since growth opportunities approximate for a need for financial flexibility, we
observe a positive estimate of Size on CCE for high MB firms, whereas the
counterpart yields a negative one.

[16]

Despite little significant estimates, the size subsample again delivered ambiguous
results. Small firms with an operating risk hold less LOC, but their counterparts
just do the reverse. This is contrary to the negative Size effect for liquidity
instrument stated above. A reason for this might be that small firms with volatile
cash flows receive less LOC in general, while big firms additionally hedge against
CF shortfalls contrary to big firms without a high operating risk.

[17]

One exception is that Inv_Shock shows a positive sign to LEV before the late-2000s
financial crisis.

[18]

However, worth mentioning is the fact that the sum of financing and investment CF
shows the most considerable significances in our system. Hence, findings of Gatchev
et al. (2010) that these two ‘activities’ would balance each other so that financinginvestment sensitivities are mitigated cannot be stated for the real estate market.
Moreover, aspects of debt maturity as suggested by Giambona et al. (2008) or
Barclay et al. (2003) are simply modeled, though not reported, by distinguishing
between short and long term debt.

[19]

Assuming persistence in accounting variables, we ignore significances of lagged
dependent variables. When we include lagged dependent variable, it is leverage, of
course, which shows the highest persistence, since it is not measured in first
differences (LTD 19, EQU 29, and LEV 42). Dependent variables with more
responses are also said to be “shock absorbers” (Gatchev et al. 2010).

[20]

In this sense, results based on book leverage suggest the pecking-order theory to be
valid.
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Abstract
We use sector level REIT and transaction-based direct real estate data for the period 1994-2010 to
provide a clearer understanding of the dynamic relations between public and private real estate
returns. We add leverage to private returns to make the private data more comparable with the REIT
data. We also include economic fundamentals in the analysis to take account of the influence of
fundamentals on real estate market dynamics. Moreover, we consider the influence of the ‘escrow lag’
in the recording of private market prices. The estimated vector error-correction and vector
autoregressive

models,

Granger

causality

tests,

impulse

response

functions

and

variance

decompositions all provide evidence of REIT returns leading private returns in the office, retail, and
apartment sectors. These lead-lag relations appear to be due to the slow reaction of private market
returns to shocks in REIT returns and in some economic fundamentals. In the industrial sector, such
lead-lag relation cannot be observed, however.
Keywords Direct real estate, Securitized real estate, REITs, Vector error-correction models,
Generalized impulse response function, Dynamics, Escrow lag

Introduction
The securitized or ‘public’ real estate market is generally assumed to be more
informationally efficient than the direct or ‘private’ real estate market. This is due to
the greater liquidity, larger number of market participants, smaller transaction costs,
and the existence of a public market place for real estate securities. Therefore, the
price of securitized real estate investments is expected to react faster to shocks in the
fundamentals than that of direct real estate. In line with this hypothesis, empirical
evidence suggests that public market returns lead direct market returns (e.g., Gyourko
and Keim, 1992; Myer and Webb, 1993; Barkham and Geltner, 1995; Eichholtz and
Hartzell, 1996; Li et al., 2009; Oikarinen et al., 2011).
However, since the reported lead-lag relations are generally based on data that do
not correct for a number of complications present in the real estate return data, the
empirical evidence is not conclusive. These complications include appraisal-based
direct market price data, the different property-type mixes of securitized and direct
real estate indices, leverage of public real estate returns, and the ‘escrow lag’ in the
recording of direct market transaction prices. Several studies (e.g., Myer and Webb,
1994; Barkham and Geltner, 1995; Geltner and Kluger, 1998; Pagliari et al., 2005;
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Yavas and Yildirim, 2011; Oikarinen et al., 2011; Hoesli and Oikarinen, forthcoming)
have addressed some of these data complications but never all of them simultaneously.
In particular, no study so far has considered the impact of escrow lags on the reported
lead-lag relations between the securitized and direct real estate markets. In the
NCREIF indices that track direct real estate market performance in the U.S., the
recorded price might represent the agreed price based on the meeting of minds that
occurred a few weeks prior to recording [1]. This delay, which could potentially explain
the lead-lag relations observed in the literature, is commonly referred to as the escrow
period during which the due diligence process takes place.
The aim of this study is to provide a clearer picture of the dynamic relations
between public and private real estate returns by catering for all the aforementioned
data complications. Thus, the aim is to investigate whether the assumed leading role
of REIT returns with respect to direct real estate returns could be an artifact of the
problematic data or whether the lead-lag relation remains even after taking account of
these data problems. This appears to be the first examination on the theme that uses
transaction-based direct real estate indices and caters for the property-type, leverage,
and escrow period issues in the data.
We use sector level REIT (NAREIT) and direct real estate (transaction-based
NCREIF, i.e. TBI) total return data for the period 1994Q1-2010Q4 to study the
reaction patterns of public and private real estate returns to economic shocks and to
examine the lead-lag relations between the public and private real estate markets. To
avoid the potential influence of leverage in the REIT data on our conclusions, we add
leverage to direct real estate returns to make the direct market data more comparable
with the REIT data. We also add economic fundamentals in the analysis to cater for
the influence of fundamentals on real estate market dynamics. Moreover, we ‘lag’ the
direct market data to take the escrow lags into account; market price levels will thus
better reflect those which prevailed at the time of the meetings of minds.
We find tight long-term relations in terms of cointegration in three (retail,
apartments, and industrial) out of the four sectors (the exception is office) included in
the analysis. Based on the estimated vector error-correction and vector autoregressive
models, the results show that REIT returns lead private real estate returns even after
catering for the property type, leverage, influence of fundamentals, and a 90-day
escrow lag. An exception is the industrial sector, where such lead-lag relation is not
observed after catering for the 90-day escrow lag.
Our findings also suggest that the perceived lead-lag relations cannot be explained
by the potentially slower adjustment of sellers’ reservation prices than of demand in
the direct real estate market. That is, with the exception of the industrial sector, REIT
returns lead direct market returns even when the TBI demand indices are used in the
analysis instead of the conventional TBI indices.
The findings have several practical implications. It appears that REIT returns can
indeed be used to predict the actual direct real estate returns. The results also show
that REIT returns have predictable components. Furthermore, the positive lead-lag
relations indicate that over the long horizon the co-movement between securitized and
direct real estate markets is stronger than the contemporaneous quarterly correlation
coefficients between NAREIT and TBI returns suggest. Importantly, as the observed
TBI returns are likely to include notable recording lag due to the escrow period, the

perceived contemporaneous correlation between REIT and TBI index returns can be
significantly weaker than the actual co-movement between public and private real
estate returns even in the short horizon. Therefore, the benefits of including
securitized real estate in a portfolio containing already direct real estate (or vice versa)
are more limited than what the analysis of quarterly index return correlations would
imply.
The results also show that there are some differences across real estate sectors
regarding the return dynamics. Therefore, it is reasonable to use sector level data
when evaluating the return and price dynamics in the REIT and direct real estate
markets and when making forecasts concerning future price development in the
markets.
A review of the literature on the lead-lag relations between securitized and direct
real estate markets is presented in the next section. The third section describes the
data used in the empirical analysis, while the fourth section delineates our
econometric methodology. Empirical results are reported in the fifth section, and
robustness checks using demand indices and alternative escrow periods for the direct
real estate market are contained in the following section. A final section concludes.

Review of the literature
Numerous studies have reported results indicating that securitized real estate returns
tend to lead returns in the direct real estate market. Empirical research thus suggests
that there is a price discovery mechanism between public and private real estate
markets [2]. It is a common view that this lead-lag relationship is due to the more
rapid response of the securitized market to shocks in the fundamentals. The greater
liquidity, larger number of market participants, lower transaction costs, and the
existence of a public market place have been seen as the factors behind the quicker
adjustment of the securitized real estate market.
Among the several studies that have provided empirical evidence supporting the
leading role of securitized real estate with respect to direct real estate in the U.S. or
U.K. markets are those by Gyourko and Keim (1992), Myer and Webb (1993),
Barkham and Geltner (1995), Eichholtz and Hartzell (1996), Li et al. (2009), Oikarinen
et al. (2011), and Yunus, et al. (2012). Newell and Chau (1996) report a short-term
leading relationship for real estate companies over commercial real estate in Hong
Kong, while Ong (1994, 1995) and Liow (2001) reach similar conclusions for Singapore.
On the other hand, Myer and Webb (1994) and Newell et al. (2005) do not find
significant Granger causality between securitized and direct commercial real estate.
However, both of these examinations are based on short sample periods: 1983-1991 in
the former study and 1995-2002 in the latter one.
The results by Geltner and Kluger (1998), Seiler and Webb (1999), Pagliari et al.
(2005), Li et al. (2009), Yavas and Yildirim (2011), and Hoesli and Oikarinen
(forthcoming) suggest that REIT returns lead direct returns even after making
adjustments for the property-type mix. Geltner and Kluger (1998) base their analysis
simply on contemporaneous and lagged correlation coefficients. Pagliari et al. (2005)
mention their finding in a footnote without describing the analysis in more detail,
while Seiler and Webb (1999), Yavas and Yildirim (2011), and Li et al. (2009) use data
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that potentially suffer from appraisal smoothing as a proxy for direct real estate
returns. Hoesli and Oikarinen (forthcoming), in turn, focus on examining the longterm dynamic relations between REITs and private real estate without formally
investigating the lead-lag relationships. Chau et al. (2001) also consider sector level
direct real estate data in their analysis. However, their securitized real estate data are
at the aggregate level and these authors do not study the lead-lag relations nor the
dynamics between the securitized and direct markets. Finally, Pavlov and Wachter
(2011) contribute to the literature by adjusting portfolio returns for both property type
and location by constructing‘ shadow portfolios’ that match direct market returns with
REIT returns. They only find a statistically significant relationship between REIT and
real estate returns in the office sector. While shedding more light on the simultaneous
relationship between REIT and direct real estate returns, their empirical analysis does
not consider the potential lagging relationship of direct market returns with respect to
REIT returns. That is, their model implicitly assumes that the public market returns
do not lead private market returns. Also, their results only concern a short time period
(2001-2007).
An important issue regarding the dynamics between public and private real estate
markets is the potential existence of long-term dynamics, in terms of cointegration,
between the securitized and direct real estate returns. In an early study, Ong (1995)
does not find support for cointegration between indirect and direct real estate return
indices in Singapore. More recently, Oikarinen et al. (2011), Boudry et al. (2012), and
Hoesli and Oikarinen (forthcoming) find cointegration between REIT and direct real
estate markets in the U.S. Hoesli and Oikarinen (forthcoming) also detect
cointegration relations in the U.K. market and Yunus et al. (2012) in several countries.
These analyses generally suggest that only direct real estate returns are predictable
by deviations from the cointegrating relation. However, the results by Boudry et al.
(2012) suggest that both securitized and direct markets are predictable by the
deviations in the U.S., while Hoesli and Oikarinen (forthcoming) report similar
findings for the U.K. The latter authors also derive impulse responses and variance
decompositions to study the dynamics, finding that the public and private market
reactions to economic shocks are generally similar over the long (3 to 4 years) horizon.
In a study that is closely related to ours, Chiang (2009) explores the dynamic
relationship between REIT net asset values (‘real returns’) and REIT
premiums/discounts (‘public returns’). The results show that ‘public returns’ predict
future ‘real returns’, therefore suggesting that REIT price movements lead those in the
private real estate market. However, as the net asset value data used in the analysis
are appraisal-based, the results are potentially somewhat biased due to appraisal
smoothing.
The recent findings by Yavas and Yildirim (2011) imply that there are differences
across property types as well as across firms within a real estate sector. We
acknowledge the possibility of different reaction speeds across firms. However, this
study concentrates on examining the price discovery at the market (sector) level, since
our aim is to investigate whether the REIT market generally reacts faster than the
direct market to shocks or whether the findings contained in much of the extant
literature can be attributed to market level data complications.

This study’s aim is to investigate whether the previously reported leading role of
REIT returns with respect to direct real estate returns could be an artifact of the
problematic data or whether the lead-lag relation remains even after taking account of
a number of data complications. Our analysis contributes to the literature by being the
first one that uses transaction-based direct real estate data and caters for the
property-type, leverage, and escrow lag issues in the data. In particular, it appears
that no study before has considered the influence of escrow lags when investigating
the dynamic relations between public and private real estate markets. To the best of
our knowledge, this is also the first analysis to derive impulse response functions to
specifically examine the lead-lag relations between the real estate markets. We
additionally examine whether the time-varying liquidity in TBI data contributes to the
observed lead-lag relations between NAREIT and TBI returns.

Data description
For securitized real estate, we use the FTSE/NAREIT Equity REIT sector level indices
and for direct real estate the sector level transaction-based NCREIF (TBI) indices. We
consider the four sectors for which TBI indices are available: Apartments, offices,
industrial property, and retail property. The sample period is 1994Q1-2010Q4.All real
estate indices employed in the analysis are total return indices. To get series that are
more comparable with direct real estate data (the TBI indices show the average
quarterly values by construction), the quarterly REIT figures are computed from
arithmetic averages of the monthly index values.
While NAREIT includes the impact of leverage, the TBI indices consist of
unleveraged properties. The magnitude of leverage naturally affects the mean and
volatility of returns. Moreover, time-variation in the leverage may hinder the
cointegration tests and distort the estimated long-run parameters. Therefore, we
restate the TBI returns for the effect of leverage to make the direct market data more
comparable with the REIT data. In contrast with Pagliari et al. (2005), we add
leverage to direct market data rather than compute unlevered REIT indices. This
adjustment makes the direct returns closer to returns which investors would earn
given that investors typically lever their direct real estate investments. The levered
direct real estate returns are computed using the formula that is based on the wellknown proposition of Modigliani and Miller (1958):
rlit= (ruit – rdtLTVit) / (1-LTVit),

(1)

where rlit = the levered direct real estate return of sector i in period t,ruit = the
corresponding unlevered return, rdt = the cost of debt in period t, and LTVit = the loanto-value ratio of sector i REITs in period t. The leverage values are computed as the
total debt of all the REITs in sector i divided by the total market value of these REITs.
The average leverage of REITs during the sample period is 48% in the apartment and
office sectors, 43% in the industrial sector, and 51% in the retail sector. The leverage is
quite volatile, being at the lowest around 30% in the mid 1990s and at the highest
some 70-75% in 2009. The cost of debt used in the computations is the Moody’s Baa
rated corporate bond yield.
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The TBI and NAREIT indices may of course also exhibit differences with respect to
the geographic distribution of the properties. We performed Granger causality tests
across the four TBI regions (East, West, South, and Midwest) and found no evidence of
lead-lag relations. This indicates that differences in the geographical distribution of
the properties, at least at the four-region level, are unlikely to have a notable influence
on our findings [3]. Locational differences may of course be more subtle than portfolio
composition dissimilarities across broadly-defined geographical areas. For instance,
there may be differences between REIT and institutional investors with respect to the
quality and size of the cities in which they invest. Empirical evidence by Malpezzi and
Shilling (2000) suggests that private investor holdings are more heavily tilted towards
high quality metropolitan areas (i.e., areas with higher average employment and real
per capita income and with greater growth in these two variables) and towards areas
with greater density, higher average human capital accumulation, and less stringently
regulated real estate markets than those of public investors. Given that such
metropolitan areas should react relatively fast to changes in fundamentals (Clapp,
1995; Malpezzi, 1999; Capozza et al., 2004), such effects may make it easier to reject
the existence of lead-lag relationships between public and private real estate returns.
In addition to the real estate data, the analysis includes several variables that may
affect significantly real estate returns according to theory and previous empirical
evidence. These variables concern economic growth (Ling and Naranjo, 1997; Payne,
2003; Ewing and Payne, 2005), general price levels (Chan et al., 1990;Ling and
Naranjo, 1997; Payne, 2003; Ewing and Payne, 2005), short-term interest rates and
the term structure of interest rates (Chan et al., 1990; Ling and Naranjo, 1997; Hoesli
and Oikarinen, forthcoming), the default risk premium (Chan et al., 1990; Karolyi and
Sanders, 1998; Hoesli and Oikarinen, forthcoming), and the economic sentiment
(Berkovec and Goodman, 1996; Hoesli and Oikarinen, forthcoming). We measure
economic growth with the change in U.S. GDP. The economic sentiment (SE), that
gives a more forward looking measure of growth in economic activity, is captured by
the University of Michigan consumer sentiment index regarding the five year
economic outlook. Changes in the consumer price index are used to track movements
in the general price level (INF), while the three month T-bill rate and the spread
between the 10-year government Treasury bond yield and the three month T-bill rate
measure the short-term interest rates (IR) and the term structure of interest rates (S),
respectively. Finally, the spread between low-grade corporate bond (Baa, Moody’s) and
the 10-year government Treasury bond yields is used as the measure for the default
risk premium (D) as suggested by Chen et al. (1986), Bernanke and Blinder (1992),
and Ewing (2001). We also checked whether the inclusion of overall stock market
returns would bring significant additional information to the estimated models, which
it does not. These data are sourced from Thomson Datastream.
In the econometric analysis, we use only real indices regarding NAREIT, TBI and
GDP. The (unlevered) real estate indices and GDP are deflated using CPI to get the
real indices. Furthermore, the real estate and GDP indices are used in the natural log
form. Also the short-term interest rate is deflated by CPI.
Table 1 presents descriptive statistics regarding the levered office (Off_TBI,
Off_REIT), retail sector (Ret_TBI, Ret_REIT) apartment (Apt_TBI, Apt_REIT), and
industrial sector (Ind_TBI, Ind_REIT) total returns. The means and volatilities of

REIT and levered TBI returns do not notably differ from each other at the quarterly
level. An exception is the office sector, where TBI returns have been more volatile and
substantially lower than REIT returns.
Table 1. Descriptive statistics of levered sector level real estate returns, 1994Q1-2010Q4

Variable

Mean (annualised
%)

Apt_TBI
Apt_REIT
Ind_TBI
Ind_REIT
Off_TBI
Off_REIT
Ret_TBI
Ret_REIT

9.5
8.8
4.0
5.0
3.2
8.9
5.7
7.7

Standard
deviation
(annualised %)
17.9
18.9
32.2
30.4
28.9
22.0
22.1
23.1

Jarque-Bera test
for normality
(p-value)
.02
.00
.00
.00
.00
.00
.00
.00

Ljung-box test for
auto-correlation
(p-value, 4 lags)
.00
.04
.31
.02
.00
.02
.02
.05

TBI denotes direct market returns, and REIT stands for REIT returns; Apt = apartments, Ind =
industrial property, Off = offices, and Ret = retail property.

Figure 1 shows that the office sector total return indices tracked each other closely
until 2009. In 2009, REIT prices started to bounce back after the drastic drop due to
the subprime crisis, whereas the TBI index dropped further. That is, the notable
difference between the average returns in the office sector during the sample period is
largely due to the aftermaths of the financial crisis and the slower recovery of the
direct market. Figure 1 also shows that the retail and industrial NAREIT and levered
TBI total return indices have followed each other closely throughout the sample
period. In the apartment sector, a notable deviation between the public and private
market indices occurred until the late 2000s, when the REIT index caught up with the
TBI during the aftermath of the financial crisis. The deviation before the crisis
potentially indicates overvaluation in the private market or undervaluation in the
public market. Of course, the valuation of REITs relative to their underlying direct
real estate assets is likely to be time-varying in the short term (see, e.g., Carlson et al.,
2010). Also, during the 2000s there was a big condominium boom, which resulted in a
quasi-arbitrage from buying apartments and converting them to condos and selling the
condos. This drove up the price of apartments in the direct market. As apartment
REITs are long-run rental investors not involved in the condo-conversion business, the
condo-conversion premium did not get priced into REITs. This development in the
apartment sector may also somewhat affect the results of our empirical analysis.
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Figure 1. Sector level (levered) NAREIT and TBI total return indices, 1994Q1-2010Q4
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A major complication, when using the TBI indices to study the dynamics between the
public and private markets, is that the recorded price might represent the agreed price
based on the meeting of minds that occurred a few weeks prior to recording. This delay
is commonly referred to as the ‘escrow period’ or ‘escrow lag’ during which the due
diligence process takes place. The duration of the escrow period can vary considerably
across property types. Based on the findings reported by Crosby and McAllister (2004),
the median escrow lag in the U.K. commercial real estate markets is approximately 80
days in the industrial sector, 50 days in the office market, and 90 days for retail
property. Unfortunately, there does not appear to be any study reporting
corresponding values for the U.S. According to expert opinions, the escrow period can
be as long as 90 days for apartments and up to 180 days for the other property types.
The average escrow periods are likely to be shorter than these maximum values,
however, and in some cases the price is renegotiated during the due diligence process.
Given the expert opinions, our best estimate for the escrow lag in TBI indices is 90
days. Although in the apartment sector the lag is likely to be somewhat shorter than
that, we use the 90-day escrow lag assumption in our baseline estimations in the
econometric analysis for all four sectors. In the 90-dayescrow period case, the TBI
index return for quarter t actually reflects the direct market price change that took
place during quarter t-1. Therefore, to make the return timings of REITs and private
real estate comparable, we lag the nominal TBI indices by one quarter and deflate
these indices by the CPI to study the dynamics. The escrow lag is potentially timevarying. However, our diagnostic checks suggest that the estimated model parameters
are stable over the sample period, suggesting that the potential time-variation in the
escrow lag should not have notable effects on our findings.
In the robustness checks section, we explore the robustness of our findings to the
escrow lag length by considering 45-day, 135-day, and 180-day escrow periods. Such
robustness checks are useful as the 90-day figure is a typical duration for the escrow
lag but the escrow period is likely to vary with location and size of the property. The
estimations regarding 0.5 and 1.5 quarter escrow periods are conducted by using the
securitized returns calculated based on the beginning and end of period values rather
than average quarterly values. This is analogous to leading the NAREIT indices by
approximately 45 days. For instance, if we assume a 45-day escrow lag, the first return
observation for REITs is computed as the change in the return index during 1.1.1994 –

31.3.1994, while the TBI return is based on the observed average quarterly values, i.e.,
returns approximately during 15.2.1994 – 15.5.1994 (which are assumed to reflect the
returns 45 days earlier, i.e., during 1.1.1994 – 31.3.1994, due to the escrow period).The
135-day escrow period results are obtained by combining a 90-day lag in the TBI index
and a 45-day lead in the REIT index.
Contemporaneous quarterly correlations between the returns are reported in Table
2. The table contains the correlations of NAREIT returns with both the (levered)
standard TBI index returns and (levered) 90-day lagged TBI index returns. Within
each sector, the correlation is greater when the escrow period is catered for, i.e., the
escrow lag in TBI data reduces the observed correlation between REIT and direct real
estate returns. Table 2 also reveals that direct market returns, especially in the
industrial sector, are highly correlated with REIT returns in the other sectors.
Table 2. Contemporaneous quarterly correlations between the levered returns, 1994Q12010Q4

Apt_REIT
Ind_REIT
Off_REIT
Ret_REIT

Apt_TBI

Apt_TBIe Ind_TBI

Ind_TBIe Off_TBI

Off_TBIe Ret_TBI

Ret_TBIe

.26*
.79**
.27*
.26*

.33**
.34**
.30*
.38**

.47**
.76**
.60**
.62**

.43**
.38**
.39**
.42**

.27*
.26*
.20
.33**

.58**
.39**
.45**
.51**

.05
.11
.06
.04

-.02
.01
-.01
.02

* and ** denote statistical significance at the 5% and 1% level, respectively. TBI denotes TBI index
returns, TBIe stands for 90-day lagged TBI index returns due to the escrow lag, and REIT stands for
REIT returns; Apt = apartments, Ind = industrial property, Off = offices, and Ret = retail property.
Within sector correlations are bolded.

All return indices, as expected, appear to be non-stationary in levels and
stationary in differences, and also the fundamental variables are I [4]. Therefore, all
the fundamental variables are used only in differences in the forthcoming analysis.

Econometric methodology
As there are sound a priori theoretical reasons to expect that the securitized and direct
real estate total return indices might be cointegrated (see the discussion in Oikarinen
et al., 2011, for instance) and cointegrating long-term relations between the indices
would have important implications regarding the asset return dynamics, we
investigate the existence of such relationships by employing the Johansen (1996) Trace
test for cointegration. The cointegration tests are conducted separately for each sector.
The Vector Error-Correction Model (VECM) used in the Trace test is the following:
ΔXt = µ + Γ1ΔXt-1 + … + Γk-1ΔXt-l + αβ’Xt-1 + ΩDt + εt,

(2)

where ΔXt is Xt - Xt-1, Xt is a two-dimensional vector of return index values in
period t, µ is a two-dimensional vector of drift terms, Γi is a 2 x 2 matrix of coefficients
for the lagged differences of the return indices at lag i, l is the number of lags in
differences included in the model, α is a vector of the speed of adjustment
parameters,β’ forms the cointegrating vector, and ε is a vector of white noise error
terms. β includes the public and private market return indices and no deterministic
variables. All the tested models also include one or more point dummy variables (D) to
cater for some outlier observations and thereby to fulfil the assumption of normally
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distributed residuals. Based on the Schwarz information Criteria (SIC), seasonal
dummy variables are not needed in any of the tested models.
The lag length is selected based on Hannan-Quin information criteria (HQ) as
suggested by Johansen et al. (2000). The selection of the number of cointegrating
vectors (r), in turn, is done by comparing the estimated Trace statistics with the
quantiles approximated by the Γ-distribution (Doornik, 1998).Because asymptotic
distributions can be rather bad approximations of the finite sample distributions, the
Bartlett small sample corrected values suggested by Johansen (2002) are employed.
The inclusion of dummy variable(s) that take the value of one only for one point in
time and are zero otherwise is usually asymptotically negligible (Doornik et al., 1998).
However, as some of the tested models include several point dummies, we also report
Trace test p-values based on the simulated statistics computed with the program
CATS2 (see Dennis, 2006).As a diagnostic check, we examine the stability of the longterm relations by the recursive and backwards recursive Max Test statistics (in the Rform) of constancy of the estimated long-run relation (Juselius, 2006).
To study the dynamics of real estate returns, we estimate Vector Error-Correction
Models (VECMs):
ΔZt = µ + Γ1ΔZt-1 + … + Γk-1ΔZt-l + α(TBIt-1 – TBI*t-1) + ΩDt + εt,

(3)

where ΔZt is Zt - Zt-1, Zt is a 2+F-dimensional vector including both the return index
values and the fundamentals in the model (F is the number of fundamentals included
in the model) in period t, µ is a 2+F-dimensional vector of drift terms, Γi is a (2+F) x
(2+F)matrix of coefficients for the lagged differences of the stochastic variables at lag i,
and ε is a 2+F-dimensional vector of white noise error terms.α(TBIt-1– TBI*t-1) forms
the error-correction mechanism, where α is a 2+F-dimensional vector of the speed of
adjustment parameters and TBIt-1– TBI*t-1 is the deviation of TBI value from its
cointegrating relation (TBI*) with NAREIT index in period t-1. Since only the real
estate indices can be assumed to adjust towards a cointegrating relation between
them, the alpha is restricted to equal zero in the equations for the fundamentals.
Furthermore, if we do not detect cointegration between the return indices in a given
sector, the alpha is zero for the real estate returns as well, i.e., we estimate a
conventional Vector Autoregressive (VAR) model. In addition to the multiple variable
models including the fundamentals, we estimate a pairwise VECM/VAR for each
property sector. In the pairwise models, F=0.
The fundamental variables that are included in the models are selected by the
block exogeneity test using Sim’s small-sample corrected Likelihood Ratio test values.
All of the four multiple variable models incorporate GDP and the economic sentiment.
Otherwise, the models differ from each other to some extent. This is not unexpected
given that the return dynamics between various real estate sectors may vary
substantially (Wheaton, 1999; Yavas and Yildirim, 2011; Hoesli and Oikarinen,
forthcoming). The economic sentiment, GDPand inflation cater for the expectations
concerning real cash flow growth, whereas the other fundamentals in the model (and
the inflation rate, to some extent) represent the current and expected future
movements in the discount factor. The lag length in the models is decided by SIC.SIC
tends to select relatively parsimonious models. This is desirable in this analysis due to
the relatively small number of observations.

The direction of the possible Granger causality is tested by a standard F-test
(equivalent to a t-test if the lag length is one) to examine the existence of lead-lag
relations between the assets. The multiple variable models are also used to derive the
impulse responses of real estate returns to unanticipated changes in the fundamentals
and in the real estate returns themselves. This paper employs the ‘generalized’
impulse response functions (GIRFs) developed by Pesaran and Shin (1998). The GIRFs
do not require orthogonalization of shocks and are invariant to the ordering of the
variables in the VAR. This is desirable, since the theory does not give clear guidance
as to which of many possible parameterizations one should use in the traditional
impulse response analysis and the ordering may notably affect the observed reaction
patterns of the real estate returns to the shocks.
Finally, we compute and study the variance decomposition for the real estate
returns based on the multiple variable models. As the ‘generalized method’ is not
available for variance decomposition, we use the Choleski decomposition. In our
baseline models, the ordering is INF-GDP-IR-SE-D-S-REIT-TBI (none of the models
includes all the fundamentals, though). The inflation rate is placed first in the
ordering, since shocks in the inflation rate are expected to affect simultaneously all the
variables that are measured in real terms. It is also assumed that GDP shocks
influence all of the variables except for inflation simultaneously, and all fundamentals
are allowed to affect the asset returns instantaneously. Inflation shocks are the only
ones allowed to have an immediate impact on GDP. Given the sluggishness of the real
economy, it seems reasonable to assume that GDP does not react to changes in the
other variables immediately. IR, in turn, should be placed before S, since IR affects
directly one component in the term spread. We also check for the robustness of the
return decompositions with respect to the ordering between REITs and TBI.

Empirical results
In our baseline estimations, we assume that the escrow lag in the recording of direct
market transaction prices is 90 days. Therefore, the findings reported in this section
are based on the one-quarter lagged TBI indices.
Table 3 reports the cointegration test statistics and estimated long-run relations
between the levered TBI index and NAREIT index for each sector. The Trace test
statistics, the simulated ones in particular, provide evidence of a cointegrating relation
in all the sectors except for offices. The stability of the long-run parameters in the
retail, apartment, and industrial sectors cannot be rejected based on the Max Test.
Given the cointegration test statistics, the results below are based on VAR models for
offices and on VECMs for the other sectors.
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Table 3. Cointegration test statistics and the estimated long-run relations

Hypothesis
Trace test p-values
Simulated Trace test p-values

OFFICES (l=2)
r=0
.89
.40

r≤1
.38

Hypothesis
Trace test p-values
Simulated Trace test p-values

RETAIL (l=1)
r=0
.12
.01

r≤1
.47
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Long-run relation (standard error): Ret_TBI= 1.13Ret_REIT
(.073)

Hypothesis
Trace test p-values
Simulated Trace test p-values

APARTMENTS (l=2)
r=0
.12
.02

r≤1
.68

Long-run relation(standard error): Apt_TBI = 1.16Apt_REIT
(.087)

Hypothesis
Trace test p-values
Simulated Trace test p-values

INDUSTRIAL (l=1)
r=0
.05
.01

r≤1
.65

Long-run relation (standard error): Ind_TBI= 1.12Ind_REIT
(.057)
The Trace test values are Bartlett small-sample corrected. The Trace test values simulated by CATS2
are not available for r≤1.The tested models include one or more point dummy variables to fulfill to
assumption of normally distributed residuals. The lag length (l) is selected by the Schwarz information
Criteria. The sample period is 1994Q1-2010Q3, 2010Q4 observation is lost due to lagging TBI by one
quarter.

The Granger causality test results are provided in Tables 4to7.As it is the pairwise
models that show whether there are lead-lag relations between two series, the test
statistics from the pairwise models are of main interest here. Nevertheless, since the
statistics from the multiple variable models shed more light on the return dynamics
and indicate whether the lead-lag relations perceived in the pairwise tests are due to a
more sluggish reaction of one return series to changes in the fundamentals or to the
other real estate type’s returns, we also report the statistics from the multiple variable
models. In particular, if Granger causality was perceived in a pairwise model but not
in a multiple variable model, this would suggest that the lead-lag relation observed in
the pairwise model is likely due to a slow response of the direct market (in the typical
case) to shocks in the fundamentals rather than to a significant lagged reaction to a
shock in REITs.

Table 4. Granger causality test results, office sector

Dependent
Variable

Explanatory variable
Pairwise model
∆Off_TBI
∆Off_REIT
Multiple variable
model
∆Off_TBI
∆Off_REIT

ΔTBI

∆REIT

5.2*
0.5

5.9*
3.0*

0.4
1.2

5.2*
2.6*

ΔGDP

∆SE

∆IR

∆S
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2.1*
0.6

0.7
1.7*

2.8*
1.4

0.7
0.6

The table shows the F-values in the pairwise tests and the t-values (in absolute terms) from the
multiple variable model.* denotes statistical significance at the 10% level. The null hypothesis in the
tests is that of no Granger causality between the variables. ∆Off_TBI stands for direct returns and
∆Off_REIT for securitized returns in the apartment sector. The pairwise model includes two lags, while
the multiple variable model has one lag. To fulfill the assumption of normally distributed residuals, the
models also contain one or more dummy variables that take the value one in a single period and are
zero otherwise. SE is the economic sentiment IR is the real t-bill rate, and S is the term spread. The
sample period is 1994Q1-2010Q3, 2010Q4 observation is lost due to lagging TBI by one quarter.

Table 5. Granger causality test results, retail sector

Dependent
Variable

Explanatory variable
eqe

ΔTBI

∆REIT

Pairwise model
∆Ret_TBI
∆Ret_REIT

2.9*
0.9

0.8
1.4

2.0*
3.2*

Multiple variable
model
∆Ret_TBI
∆Ret_REIT

2.2*
0.1

1.1
0.5

0.9
1.3

ΔGDP

∆SE

∆INF

∆D

1.0
0.5

0.5
1.0

2.3*
1.8*

0.7
1.6

The table shows the t-values (in absolute terms) in the Granger causality tests.* denotes statistical
significance at the 10% level. The null hypothesis in the t-test is that of no Granger causality between
the variables. ∆Ret_TBI stands for direct returns and ∆Ret_REIT for securitized returns in the retail
sector. eqe is the deviation from the cointegrating relationship. The models include one lag. To fulfill
the assumption of normally distributed residuals, the models also contain one or more dummy
variables that take the value one in a single period and are zero otherwise. SE is the economic
sentiment, INF is the inflation rate, and D is the default risk premium. The sample period is 1994Q12010Q3, 2010Q4 observation is lost due to lagging TBI by one quarter.

Table 6. Granger causality test results, apartment sector

Dependent
Variable

Explanatory variable
eqe

ΔTBI

∆REIT

Pairwise model
∆Apt_TBI
∆Apt_REIT

2.5*
1.2

0.9
1.3

0.7
2.1*

Multiple variable
model
∆Apt_TBI
∆Apt_REIT

2.1*
1.3

0.9
1.1

2.1*
2.1*

ΔGDP

∆SE

∆IR

1.8*
1.3

0.6
1.1

2.8*
3.4*

The table shows the t-values (in absolute terms) in the Granger causality tests.* denotes statistical
significance at the 10% level. The null hypothesis in the t-test is that of no Granger causality between
the variables.∆ Apt_TBI stands for direct returns and ∆Apt_REIT for securitized returns in the
apartment sector. eqe is the deviation from the cointegrating relationship. The models include one lag.
To fulfill the assumption of normally distributed residuals, the models also contain one or more dummy
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variables that take the value one in a single period and are zero otherwise. SE is the economic
sentiment and IR is the real t-bill rate. The sample period is 1994Q1-2010Q3, 2010Q4 observation is
lost due to lagging TBI by one quarter.

Table 7. Granger causality test results, industrial sector

Explanatory variable

Dependent
Variable

202

eqe

ΔTBI

∆REIT

Pairwise model
∆Ind_TBI
∆Ind_REIT

1.9*
2.5*

0.1
0.9

0.4
1.7*

Multiple variable
model
∆Ind_TBI
∆Ind_REIT

1.8*
2.0*

0.5
1.3

0.5
1.1

ΔGDP

∆SE

∆INF

1.8*
0.9

0.4
2.7*

0.2
0.3

The table shows the F-values in the pairwise tests and the t-values (in absolute terms) from the
multiple variable model.* denotes statistical significance at the 10% level. The null hypothesis in the ttest is that of no Granger causality between the variables. ∆Ind_TBI stands for direct returns and
∆Ind_REIT for securitized returns in the industrial sector. The models include one lag. To fulfill the
assumption of normally distributed residuals, the models also contain one or more dummy variables
that take the value one in a single period and are zero otherwise. SE is the economic sentiment and
INF is the inflation rate. The sample period is 1994Q1-2010Q3, 2010Q4 observation is lost due to
lagging TBI by one quarter.

The results indicate that in the office, retail, and apartment sectors REIT returns
lead direct real estate returns even after catering for property type, leverage, and the
escrow lag. Moreover, REIT data appear to have significant predictive power with
respect to direct market returns even when fundamentals are included in the model.
This emphasizes the predictive power of REIT returns with respect to TBI returns. In
particular, within all the three cointegrated sectors TBI returns adjust towards the
long-run relation, i.e., can be predicted by past deviation (eqe) from the cointegrating
relation and thereby by REIT market performance. Retail and apartment REITs do
not show significant adjustment towards the long-run relations. In the industrial
sector, in contrast, also REITs react to eqe, and neither of the returns can be predicted
directly by each other’s previous period returns. Therefore, the Granger causality tests
do not imply lead-lag relations between public and private real estate returns in this
sector.
In the office sector, where the model does not include an error-correction
mechanism, the parameter on lagged REIT returns in the equation for TBI returns is
especially large, 0.63, while the parameter on own lag is as small as 0.05 and the
parameter on lagged TBI in the REIT equation is negative and relatively small in
magnitude (-0.11). This signifies a substantial uni-directional predictive relationship
between the returns. In the other sectors’ TBI equations, the parameter on REIT
returns is considerably smaller than that of the office sector (0.20, 0.16, and 0.13 in the
apartment, industrial and retail sectors, respectively). However, these parameters are
not directly comparable with the office model, because the error-correction mechanism
is present in these sectors: A notable part of the direct market sluggish response to
REIT price movements takes place through the long-run relation. The adjustment
towards the long-run relations is slow, since the adjustment parameters of TBI are as
small as0.15 for retail and industrial and 0.10 for apartments. Except for the
industrial sector, where the adjustment speed of REITs is 0.16, the REIT market
alphas are insignificant and close to zero.

According to the Granger causality tests, also the REIT returns contain
predictable elements. In addition to the predictability through eqe in the industrial
sector, REIT returns seem to be predictable by their own past values and sentiment
changes in the office sector, inflation movements in the retail sector, their own values
and interest rate movements in the apartment sector, and by sentiment changes in the
industrial sector. Nevertheless, the Granger causality tests do not necessarily imply
arbitrage opportunities. Out-of-sample forecasts are unlikely to allow arbitrage
opportunities given the transaction costs and relatively low liquidity especially in the
direct market. Moreover, the lead-lag relations are at the index level, not necessarily
at the individual fund or property level, and the TBI indices may exhibit complications
due to which the direct market performance may look somewhat more predictable than
it is in reality (these complications are discussed in more detail in the section on
robustness checks). Note that we do not report any statistics concerning the fits of the
models, since the presence of point dummy variables in the models makes the
interpretation of fit statistics problematic.
The Granger causality tests examine the predictability of and the lead-lag
relations between real estate returns. They do not give details about the reaction
patterns and speeds of the real estate prices to various shocks, however. Therefore, we
derive impulse responses of the returns to shocks in the fundamentals and in the
returns themselves employing the same multiple variable models as in the Granger
causality tests. The alpha for retail and apartment REITs is restricted to equal zero,
though, as the test statistics suggest that these REITs do not react to deviations from
the long-run relation. The generalized impulse responses up to eight quarters from the
shock are exhibited in Figures 2-5. In all the figures, the impulse responses correspond
to reactions to shocks that are one standard error in magnitude. Therefore, the
estimated responses show the economic significance of the shocks. That is, the impulse
responses essentially summarize the dynamics of the models. Note also that the
Hansen stability test accepts the stability of the estimated parameters over the sample
period in all these models.
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Figure 2. Reactions of public and private real estate returns to shocks in the fundamentals,
office sector
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The Figure shows the generalized impulse response functions of private real estate returns (TBI) and
public real estate returns (REIT) to shocks that are of one standard error in magnitude.

Figure 3. Reactions of public and private real estate returns to shocks in the fundamentals,
retail sector
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The Figure shows the generalized impulse response functions of private real estate returns (TBI) and
public real estate returns (REIT) to shocks that are of one standard error in magnitude.

Figure 4. Reactions of public and private real estate returns to shocks in the fundamentals,
apartment sector
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The Figure shows the generalized impulse response functions of private real estate returns (TBI) and
public real estate returns (REIT) to shocks that are of one standard error in magnitude.

Figure 5. Reactions of public and private real estate returns to shocks in the fundamentals,
industrial sector
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The Figure shows the generalized impulse response functions of private real estate returns (TBI) and
public real estate returns (REIT) to shocks that are of one standard error in magnitude.

The estimated reactions look sensible and have the expected signs. An exception is
the positive impact of an interest rate shock on real estate returns in the office sector
model. Also the initial positive reaction of retail real estate prices to an inflation shock
may be considered as somewhat surprising. A priori, we would expect an inflation
shock to have a negative short-term influence on current real property prices since
rental prices typically adjust only sluggishly to changes in the general price level while
the impact of inflation on the discount factor is typically somewhat faster and positive.
While the empirical literature presents mixed results regarding the inflation hedging
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qualities of direct real estate, empirical evidence has generally suggested that
securitized real estate does not provide a hedge against inflation (see Hoesli et al.,
2008, for a review of the inflation hedging literature). Our estimations show mixed
results regarding the inflation hedging capabilities of real estate investments.
After an unexpected increase in the T-bill rate, in turn, we would expect a decline
in real estate prices due to an increase in the discount factor. A potential explanation
for the observed positive reaction to a T-bill shock in the office sector is given by the
expectations theory of the term structure together with the Fisher hypothesis.
Generally, higher short-term interest rates are expected to diminish economic activity
thereby reducing inflation pressures. Lower inflation expectations, in turn, induce
lower long-term interest rates (Howells and Bain, 2008). Given that real estate is a
long-horizon investment vehicle, the long-term expectations (regarding interest rates
and inflation) may well dominate the short-term effects in some markets. The observed
negative impact of a term spread shock on office sector prices is expected since a
greater spread relates to greater expected increases in the level of interest rates and
therefore in the discount factor.
Expectedly, the reactions to shocks in economic growth and growth expectations
are positive. Both of these shocks anticipate larger cash flows for real estate
investments. The fact that the forward-looking variable regarding economic growth
(i.e., the sentiment) belongs in all the multiple variable models is an indication that
the real estate prices embody notable forward-looking components concerning
economic growth.
Growth in the risk premium increases the discount factor for risky investments
and thereby decreases direct and securitized real estate prices (retail sector model), as
expected. The estimated reactions of REIT returns to shocks in the risk premium differ
from those reported by Ewing and Payne (2005), according to which the reaction is
positive. While the results by Ewing and Payne suggest flight-to-safety (from risky
bonds to REITs; it is, of course, highly questionable whether REITs are safe), our
results suggest that an increase in the risk perceived by investors lowers REIT prices
via an increase in the discount factor.
The impulse responses suggest that in many cases it takes a while before real
estate prices fully absorb new information regarding unexpected changes in the
fundamentals. This may generate predictability in real estate returns in both REIT
and direct markets. Of particular interest are whether the reaction to shocks is
notably slower in the private market than in the public market, and whether and how
quickly the REIT and direct markets react to shocks in each other. The findings are in
line with the results of the Granger causality analysis. In particular, TBI returns
appear to react slowly to innovations in REIT returns. In other words, the information
that is revealed by unexpected movements in REIT prices is only sluggishly absorbed
by direct real estate prices. This is particularly pronounced regarding the office and
apartment sectors, but is clearly visible also in the retail and industrial sectors.
In the industrial sector, and to a lesser extent in the retail sector, there is also
evidence of a sluggish REIT price reaction to a direct market shock. This indicates that
there might be some arbitrage opportunities (predictability) in the REIT market
through a sluggish response of the REIT market to shocks in the direct market
returns. Since the publicly available data can be used to identify the shocks in the

direct market only with a notable lag, only well informed investors could take
advantage of these opportunities.
Furthermore, the impulse responses suggest that in many cases direct market
prices react more sluggishly to shocks in the fundamentals than REIT prices.
Regarding a sentiment shock, this seems to be the case in all the sectors. Indeed, it
appears that the direct market does not react to sentiment shocks at all
simultaneously, although the eventual impact of a sentiment shocks is substantial. In
the retail sector, the REIT response to a risk premium shock is also substantially
faster than that of direct real estate. In contrast, REITs do not appear to adjust more
slowly to any of the shocks in the fundamentals except for a GDP shock in the
industrial sector.
In sum, the sluggish response of direct real estate returns to shocks both in the
fundamentals and in the REIT market causes the perceived lead-lag relationship
between public and private real estate returns in the office, retail, and apartment
sectors. Clear lead-lag relations cannot be observed in the industrial sector, however.
To gain more insight regarding the economic significance of various shocks for the
public and private real estate performance, we report variance decompositions
computed based on the multiple variable models in Table 8. The variance
decompositions show the proportion of the movements in a series that are due to its
own shocks versus the share due to shocks in the other variables in the model. The
decompositions converge close to the eventual long-horizon values within 20 quarters.
Table 8. Variance decompositions for the TBI and REIT total return indices (retail, apartment,
and industrial sectors) and returns (office sector)

OFFICE
Step
1
2
5
10
20

Decomposition for TBI returns
∆TBI ∆REIT ∆GDP ∆SE ∆IR
.69
.10
.12
.01
.04
.49
.25
.13
.08
.04
.44
.23
.17
.10
.03
.44
.23
.17
.10
.03
.44
.23
.17
.10
.03

Step
1
2
5
10
20

∆TBI
.63
.51
.30
.15
.07

Decomposition for TBI returns
∆REIT ∆GDP ∆SE ∆INF
.15
.09
.12
.00
.28
.13
.08
.00
.44
.18
.05
.00
.51
.17
.10
.00
.54
.14
.16
.00

Step
1
2
5
10
20

∆TBI
.85
.61
.32
.13
.04

Decomposition for TBI returns
∆REIT ∆GDP ∆SE ∆IR
.13
.01
.00
.01
.26
.01
.02
.11
.38
.03
.08
.20
.45
.05
.13
.23
.48
.06
.17
.25

∆S
∆TBI
.03
.00
.03
.01
.03
.02
.03
.02
.03
.02
RETAIL

Decomposition for REIT returns
∆REIT ∆GDP ∆SE
∆IR
.73
.01
.13
.02
.65
.02
.20
.02
.63
.03
.19
.02
.63
.03
.19
.02
.63
.03
.19
.02

Decomposition for REIT returns
∆D ∆TBI ∆REIT ∆GDP ∆SE ∆INF
.00
.00
.85
.02
.08
.00
.01
.00
.73
.02
.17
.00
.04
.00
.61
.06
.24
.00
.07
.00
.58
.07
.24
.00
.09
.00
.57
.09
.24
.00
APARTMENT
Decomposition for REIT returns
∆TBI ∆REIT ∆GDP ∆SE
∆IR
.00
.73
.00
.16
.11
.00
.60
.00
.17
.21
.01
.53
.04
.18
.25
.01
.51
.05
.18
.25
.00
.50
.06
.19
.25

∆S
.11
.10
.10
.10
.10

∆S
.04
.07
.09
.10
.10
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INDUSTRIAL
Step
1
2
5
10
20

Decomposition for TBI returns
∆TBI ∆REIT ∆GDP ∆SE ∆INF
.74
.09
.15
.01
.02
.58
.14
.23
.01
.05
.42
.24
.24
.01
.08
.34
.31
.23
.03
.09
.30
.36
.22
.04
.09

∆TBI
.00
.04
.09
.15
.20

Decomposition for REIT returns
∆REIT ∆GDP ∆SE ∆INF
.88
.03
.08
.02
.74
.03
.16
.03
.61
.10
.14
.04
.53
.14
.11
.06
.47
.17
.08
.07

The forecast error variance decompositions shown in the table are computed from the multiple variable
VECM/VAR models. SE stands for the economic sentiment, IR for the short-term interest rate, S for
the term spread of interest rates, INF for the inflation rate, and D for the default risk premium.

In Table 8, our main focus is on the importance of real estate related shocks. In
line with the Granger causality and impulse response analyses, the table shows that
REIT shocks are important for TBI performance in all the sectors, but only in the
industrial sector TBI shocks have a notable influence on the evolution of the REIT
index. In the extreme case, retail REIT shocks account for 54% of the TBI total return
index variance at the five-year (20-quarter) horizon, while the corresponding impact of
TBI shocks on REIT performance equals zero. The main implications are robust with
respect to the ordering of the real estate markets. Again, an exception is the industrial
sector, where the alternative ordering (i.e., TBI before REITs) would indicate that the
direct market shocks are a more important determinant of real estate return volatility
– regarding both direct real estate and REITs – than the REIT market. Since the office
sector decompositions are based on a VAR model instead of a VECM, they are not
directly comparable with those of the other sectors. While the decompositions in the
office sector are for real estate returns, they are for the return indices in the other
sectors.
Regarding the impact of the fundamentals, the main difference between REIT and
direct real estate performance is the role of current economic growth (GDP) vs. that of
expected future economic growth (economic sentiment). The forward-looking growth
component is generally much more important for REITs than for direct real estate,
whereas GDP shocks are more important with respect to direct real estate
performance, at least in the relatively short horizon. In the apartment sector,
sentiment shocks dominate regarding direct market performance as well, though.
Moreover, the industrial sector REIT performance is driven more by GDP that by
sentiment.

Robustness checks
In this section, we conduct two kinds of robustness checks for the real estate
market dynamics. First, we investigate whether the results are robust to different
escrow lag assumptions, after which we use the TBI ‘demand’ indices to test whether
the lead-lag relations found in the baseline models could be explained by the timevarying liquidity of direct real estate.
The results which were discussed in the previous section are based on the most
likely figure concerning the escrow lag, i.e., a 90-day lag. We test here the validity of
our results to various alternative escrow lags. The Granger causality test results
assuming various escrow periods are summarized in Tables 9-12. The tables also
report the figures when no lag is considered in order to gauge the bias that may occur
if the escrow lag is not accounted for. Again, the main focus is on the pairwise models,

while the test statistics from the multiple variable models reveal some additional
information.

Explanatory variable

Table 9. Granger causality test results for office sector assuming different escrow periods
No escrow lag
ΔTBI ∆REIT
Pairwise model
∆Off_TBI
12.9* 0.6
∆Off_REIT
12.8* 12.9*
Multiple variable model
∆Off_TBI
2.1* 0.9
∆Off_REIT
6.8* 2.2*

Escrow lag =
45 days
ΔTBI ∆REIT

Dependent variable
Escrow lag =
90 days
ΔTBI ∆REIT

Escrow lag =
135 days
ΔTBI ∆REIT

Escrow lag =
180 days
ΔTBI ∆REIT

19.4*
30.5*

0.3
6.7*

5.2*
5.9*

0.5
3.0*

7.6*
9.1*

2.4
0.9

3.9*
2.9*

4.4*
9.2*

2.2*
6.5*

1.5
1.6*

0.4
5.2*

1.2
2.6*

0.9
5.0*

1.0
1.6*

0.6
2.1*

1.6
2.7*

The table shows the F-values in the pairwise tests and the t-values (in absolute terms) from the
multiple variable model.* denotes statistical significance at the 10% level. The null hypothesis in the
tests is that 0f no Granger causality between the variables.∆Off_TBI and ∆Off_REIT stand for direct
and securitized office sector returns, respectively. The pairwise models include two lags and the
multiple variable models one lag. To fulfill the assumption of normally distributed residuals, some
models also contain one or more dummy variables that take the value one in a single period and are
zero otherwise. The multiple variable models include the following fundamentals: ∆GDP, ∆SE, ∆IR and
∆S.

Table 10. Granger causality test results for retail sector assuming different escrow periods

Explanatory variable

No escrow lag
ΔTBI ∆REIT
Pairwise model
∆Ret_TBI
2.1* 0.7
∆Ret_REIT
0.7 4.0*
eqe
3.6* 1.0
Multiple variable model
∆Ret_TBI
1.6 0.6
∆Ret_REIT
1.1 1.2
eqe
3.7* 0.5

Escrow lag =
45 days
ΔTBI ∆REIT

Dependent variable
Escrow lag =
90 days
ΔTBI ∆REIT

Escrow lag =
135 days
ΔTBI ∆REIT

Escrow lag =
180 days
ΔTBI ∆REIT

1.4
0.5
5.3*

2.3*
0.8
0.6

0.8
2.0*
2.9*

1.4
3.2*
0.9

0.7
1.4
3.5*

1.5
1.9*
0.3

1.0
1.8*
1.8*

0.9
2.3*
1.6

1.7*
1.4
3.6*

1.0
0.2
0.4

1.1
0.9
2.2*

0.5
1.3
0.1

0.9
0.7
2.6*

0.9
0.3
0.6

0.6
1.5
1.2

1.1
0.6
1.0

The table shows the t-values (in absolute terms) in the Granger causality tests.* denotes statistical
significance at the 10% level. The null hypothesis in the t-test is that of no Granger causality between
the variables.∆Ret_TBI and ∆Ret_REIT stand for direct and securitized retail sector returns,
respectively, while eqe is the deviation from the cointegrating relationship. The models include one lag.
To fulfill the assumption of normally distributed residuals, some models also contain one or more
dummy variables that take the value one in a single period and are zero otherwise. The multiple
variable models include the following fundamentals: ∆GDP, ∆INF, ∆SE and ∆D.
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Table 11. Granger causality test results for apartment sector assuming different escrow
periods

Explanatory variable

ΔTBI ∆REIT
Pairwise model
∆Apt_TBI
1.4 1.1
∆Apt_REIT
2.3* 1.5
eqe
3.4* 1.0
Multiple variable model
∆Apt_TBI
1.1 0.9
∆Apt_REIT
2.8* 2.5*
eqe
3.5* 0.7

Escrow lag =
45 days
ΔTBI ∆REIT

Dependent variable
Escrow lag =
90 days
ΔTBI ∆REIT

Escrow lag =
135 days
ΔTBI ∆REIT

Escrow lag =
180 days
ΔTBI ∆REIT

0.9
1.4
3.3*

1.5
0.0
0.7

0.9
0.7
2.5*

1.3
2.1*
1.2

1.0
1.4
3.2*

0.3
0.3
1.0

1.6
3.6*
1.1

0.4
1.7*
1.4

1.1
1.7*
3.8*

0.4
1.0
0.2

0.9
2.1*
2.1*

1.1
2.1*
1.3

1.5
1.4
2.8*

1.9*
0.3
0.4

1.1
2.8*
2.7*

1.7*
3.1*
2.7*

The table shows the t-values (in absolute terms) in the tests.* denotes statistical significance at the
10% level. The null hypothesis in the t-test is that of no Granger causality between the
variables.∆Apt_TBI and ∆Apt_REIT stand for direct and securitized apartment returns, respectively,
while eqe is the deviation from the cointegrating relationship. The models include one lag. To fulfill the
assumption of normally distributed residuals, some models also contain one or more dummy variables
that take the value one in a single period and are zero otherwise. The multiple variable models include
the following fundamentals: ∆GDP, ∆SE and ∆IR.

Table 12. Granger causality test results for industrial sector assuming different escrow periods

No escrow lag
Explanatory variable
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No escrow lag

ΔTBI ∆REIT
Pairwise model
∆Ind_TBI
2.4* 2.7*
∆Ind_REIT
4.6* 3.7*
eqe
3.3* 1.1
Multiple variable model
∆Ind_TBI
1.5 2.4*
∆Ind_REIT
3.8* 2.9*
eqe
2.7* 0.8

Escrow lag =
45 days
ΔTBI ∆REIT

Dependent variable
Escrow lag =
90 days
ΔTBI ∆REIT

Escrow lag =
135 days
ΔTBI ∆REIT

Escrow lag =
180 days
ΔTBI ∆REIT

2.1*
2.9*
3.8*

2.5*
3.4*
0.6

0.1
0.4
1.9*

0.9
1.7*
2.5*

0.1
0.4
2.3*

2.4*
1.5
2.7*

0.2
2.1*
1.0

3.0*
4.2*
4.4*

1.0
2.5*
3.0*

1.6
2.5*
0.6

0.5
0.5
1.8*

1.3
1.1
2.0*

0.3
0.4
2.1*

2.3*
0.9
2.3*

0.5
2.2*
0.8

3.5*
3.0*
3.8*

The table shows the t-values (in absolute terms) in the tests.* denotes statistical significance at the
10% level.The null hypothesis in the t-test is that of no Granger causality between the
variables.∆Ind_TBI and ∆Ind_REIT stand for direct and securitized industrial sector returns,
respectively, while eqe is the deviation from the cointegrating relationship. The models include one lag.
To fulfill the assumption of normally distributed residuals, some models also contain one or more
dummy variables that take the value one in a single period and are zero otherwise. The multiple
variable models include the following fundamentals: ∆GDP, ∆SE and ∆INF.

According to the Granger causality test results, the escrow lag would have to

exceed 45 days in the industrial sector, 90 days for apartments, 135 days for offices,
and 180 days in the retail sector so not to observe a lead-lag relationship between
REIT and direct real estate returns. Given that (1) the escrow period can be some 180
days at maximum, (2) in many cases the transaction price is renegotiated during the
due diligence process, and (3) the U.K. experience suggests that the typical escrow
periods are one quarter or less, this is unlikely with the exception of the industrial
sector. Thus, the robustness checks strongly support the hypothesis that REIT returns
lead direct real estate returns in the office and retail sectors. Moreover, in the
apartment sector the escrow lag is likely to be shorter than90 days so that our results
are also confirmed for that sector. In the industrial sector models assuming no lag or a
45-day escrow lag, the leading role of REITs with respect to TBI is due to the fact that
only TBI adjusts towards the cointegrating relation. Moreover, in REIT equations the

significant parameter on lagged TBI returns is negative. Hence, it would be hard to
interpret these statistically significant parameter estimates as evidence of a sensible
lead-lag relation between TBI and REITs even if TBI returns were not predictable by
past REIT returns or a long-term deviation. The impulse responses from models
assuming different escrow lags are in line with the Granger causality implications.
In theory, the perceived sluggish adjustment of direct real estate prices may be
caused by asymmetries in buyers’ and sellers’ responses to shocks in the
fundamentals. In particular, in search theoretical models where buyers are assumed to
respond prior to sellers, sales volume is expected to respond prior to prices to changes
in the fundamentals (Berkovec and Goodman, 1996; Hort, 2000; Fisher et al., 2003).
That is, if buyers react more rapidly than sellers, changes in the demand for an asset
are expected to lead returns on the asset (for empirical evidence of such dynamics in
the private real estate market, see Berkovec and Goodman, 1996; Oikarinen, 2012).
Clearly, given the notable informational asymmetries in the direct real estate market,
asymmetries in buyers’ and sellers’ responses are more likely in the direct real estate
market than in the REIT market where liquid assets are traded in a centralized
market place. Therefore, the observed lead-lag relationship between REIT and direct
real estate returns may be due to the slow adjustment of the supply side in the direct
real estate market.
To gain further insight into the lead-lag relations, we investigate the dynamics of
the sector level demand indices developed by Fisher et al. (2003 and 2007). The
demand indices are based on the same properties as the TBI indices and track the
movements in buyers’ reservation prices. In other words, the demand indices show the
development of the ‘constant-liquidity value’ of private real estate. Similar to our
baseline models, we use the one quarter lagged demand indices in the analysis below.
Table 13 present descriptive statistics regarding the constant-liquidity indices. In
order to have comparable series to the TBI total return indices, we add a rental income
return component to the constant-liquidity price changes based on the TBI rental
income component.
Table 13. Descriptive statistics of the levered sector level constant-liquidity total return index
movements over 1994Q1-2010Q4

Sector
Office
Retail
Apartment
Industrial

Mean
(annualised %)
2.8
4.4
9.5
1.4

Standard
deviation
(annualised %)
27.9
29.0
25.1
46.7

Jarque-Bera test
for normality
(p-value)
.00
.00
.19
.00

Ljung-box test for
auto-correlation
(p-value, 4 lags)
.00
.20
.13
.44

In line with the vast empirical evidence showing time-varying liquidity in the
direct real estate market, the volatility of constant-liquidity returns is notably greater
than that of the TBI returns. This is in accordance with the claim that in the direct
real estate market demand is more volatile than prices. Expectedly, the constantliquidity indices appear to be stationary in differences just like the TBI indices – after
all there should not be any differences in the order of integration between the
constant-liquidity and conventional TBI indices. Nevertheless, the cointegration tests
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reveal some differences, as the long-run parameters on REITs are somewhat different
in the retail and apartment sector models and cointegration cannot be found at all in
the industrial sector.
If movements in the constant-liquidity indices led TBI returns and did not lag
REIT returns, an observed lead-lag relationship between REIT and TBI returns would
be due to the slow reaction of the seller reservation prices in the direct market rather
than a sluggish response of private market demand to shocks. However, the results do
not support the hypothesis that the TBI returns lag REIT returns due to the slow
response of sellers: The dynamics of the demand indices appear to be highly similar to
those of TBI (see Figure 6 for the office sector case; the constant-liquidity reaction does
not notably differ from the baseline reactions in the retail or apartment sectors,
either). In particular, REIT returns lead changes in the constant-liquidity returns in
office, retail and apartment sectors (Table 14), and the impulse responses show
evidence of a more rapid reaction of demand than of price changes in only a few cases.
Figure 6. Reactions of baseline TBI returns and constant-liquidity TBI returns to shocks in the
fundamentals, office sector
R es pons es to a GD P s hoc k

0.05

Const ant - liquidit y
TBI

0.04

0.04

R es pons es to an interes t rate s hoc k
Const ant - liquidit y
TBI

R es pons es to a R EIT s hoc k

0.06

Const ant - liquidit y
TBI

0.05

0.03

0.04

0.03
0.02

0.03

0.02
0.02

0.01
0.01

0.01
0.00

0.00
-0.01

0.04

0.00

-0.01
0

1
2
3
4
5
6
Q u a r te r s fr o m th e s h o c k

7

8

R es pons es to a s entiment s hoc k
Const ant - liquidit y
TBI

-0.01
0

0.01

0.03

0.00

0.02

-0.01

0.01

-0.02

0.00

-0.03

1
2
3
4
5
6
Q u a r te r s fr o m th e s h o c k

7

8

R es pons es to a term s truc ture s hoc k

0

1
2
3
4
5
6
Q u a r te r s fr o m th e s h o c k

7

8

R es pons es to an ow n s hoc k

0.12

Const ant - liquidit y
TBI

0.10
0.08
0.06
0.04
0.02
0.00
Const ant - liquidit y
TBI

-0.01

-0.04
0

1
2
3
4
5
6
Q u a r te r s fr o m th e s h o c k

7

8

-0.02
0

1
2
3
4
5
6
Q u a r te r s fr o m th e s h o c k

7

8

0

1
2
3
4
5
6
Q u a r te r s fr o m th e s h o c k

7

8

The Figure shows the generalized impulse response functions of private real estate returns to shocks
that are of one standard error in magnitude. ‘TBI’ refers to impulse responses computed from the
baseline model, while ‘Constant-liquidity’ refers to the constant-liquidity TBI model.

Table 14. Granger causality test results using TBI demand indices and assuming a 90-day
escrow period

Explanatory variable

Dependent variable
Office
Retail
ΔTBId ∆REIT ΔTBId ∆REIT
Pairwise model
∆TBId
3.5* 1.0
0.3 1.5
∆REIT
7.7* 12.4*
3.7* 4.5*
eqe
0.7 0.1
Multiple variable model
∆TBId
0.6 0.2
0.4 0.7
∆REIT
3.3* 1.9
2.1* 0.4
eqe
1.7* 0.1
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Apartments
ΔTBId ∆REIT

Industrial
ΔTBId ∆REIT

1.5
1.2
3.9*

6.5*
0.0
0.0

6.8*
3.9*

4.6*
1.4

1.1
0.4
4.1*

3.4*
1.0
0.2

0.4
0.3

3.1*
0.5

The table shows the t-values, and the F-test values in the case of office sector pairwise model, in
absolute terms in the Granger causality tests.* denotes statistical significance at the 10% level. The
null hypothesis in the tests is that of no Granger causality between the variables. ∆TBId stands for
direct demand index returns and ∆REIT for securitized returns in the given sector. eqe is the deviation
from the cointegrating relationship. The models include one lag. An exception is the office sector
pairwise model, which has two lags. To fulfill the assumption of normally distributed residuals, the
models also contain one or more dummy variables that take the value one in a single period and are
zero otherwise.

There are some differences between the constant-liquidity results and the findings
from the baseline models, however. In particular, in the industrial sector the constantliquidity direct real estate returns appear to lead REIT returns both based on Granger
causality tests and impulse responses (see Figure 7). In the apartment sector, in turn,
the lead-lag relation is statistically significant only through the long-term relation,
while in the baseline model lagged REIT return Granger causes TBI also directly.
Figure 7. Reactions of baseline TBI returns, constant-liquidity TBI returns and REIT returns
to shocks in the fundamentals, industrial sector
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The Figure shows the generalized impulse response functions of private and public (REIT) real estate
returns to shocks that are of one standard error in magnitude. ‘TBI’ refers to impulse responses
computed from the baseline model, while ‘Constant-liquidity’ refers to the constant-liquidity TBI
model. The REIT responses are those from the constant-liquidity TBI model.
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The implications of variance decompositions are largely the same regardless of
whether the constant-liquidity TBI or the baseline TBI indices are applied. However,
the role of REIT shocks as a driving factor of private market performance is somewhat
smaller, and the role of own TBI shocks is somewhat greater, when constant-liquidity
indices are used instead of the conventional TBI return indices. This suggests that
demand changes in the direct market are somewhat more independent than the
observed TBI performance with respect to REIT shocks.

Concluding rem arks
Due to the greater liquidity, larger number of market participants, smaller
transaction costs, and the existence of a public market place in the securitized market,
it is generally thought that the prices of securitized real estate investments react
faster than the price of direct real estate to shocks in the fundamentals and thus that
public real estate returns lead those of private real estate. Previous empirical evidence
supports this hypothesis. However, since the reported lead-lag relations are generally
based on data that do not correct for a number of complications present in the real
estate market return data, the empirical evidence is not conclusive. In particular, no
study so far has considered the impact of escrow lags on the reported lead-lag relations
between the securitized and direct real estate markets.
This study appears to be the first one on the theme that uses transaction-based
direct real estate data and caters for the property-type, leverage, and escrow period
complications in the real estate return data. Thus, this study aims to provide a clearer
picture of the dynamic relations between public and private real estate returns. In
particular, the aim is to investigate whether the observed leading role of REIT returns
with respect to private real estate returns could be an artifact of the problematic data
or whether the lead-lag relation remains even after taking account of the data
complications. In addition to examining the lead-lag relations between the securitized
and direct real estate markets, our analysis provides a contribution to a better
understanding of the behavior of both markets, also shedding light on issues such as
price discovery.
We use sector level REIT (NAREIT) and direct real estate (TBI) total return data
for the period 1994-2010 to study the reaction patterns of public and private real
estate returns to economic shocks and to examine the lead-lag relations between the
public and private real estate markets. To make REIT and TBI data more comparable,
we add leverage to direct real estate returns. Furthermore, we ‘lag’ the direct market
data to take the escrow lags into account, and add economic fundamentals in the
analysis to cater for the influence of fundamentals on the real estate market dynamics.
We find tight long-term relations in terms of cointegration in three (office, retail,
and apartments) out of the four sectors (the exception is industrial) included in the
analysis. Based on vector error-correction and vector autoregressive models, our
findings show that REIT returns lead private real estate returns even after catering
for the property type, leverage, and a 90-day escrow lag. Regarding these sectors, the
results suggest that the lead-lag relation between public and private real estate
returns is not an artifact of complicated data but a true phenomenon. An exception is
the industrial sector, where such lead-lag relation is not observed after catering for the
escrow lag. Generally, REIT returns remain significant in the equation for TBI returns

even after the inclusion of fundamentals in the models. This emphasizes the predictive
power of REIT returns with respect to direct real estate returns.
The estimated impulse responses suggest that direct real estate prices adjust more
slowly than REIT prices especially to shocks in the economic sentiment. Moreover, TBI
returns appear to react to unexpected changes in REIT returns with a clear lag, i.e.,
the information that is revealed by movements in REIT prices is only sluggishly
absorbed by direct real estate prices. Therefore, the direct market appears to be less
informationally efficient than the REIT market, in general (for a discussion, see
Barkham and Geltner, 1995, pp. 39-42). Nevertheless, our analysis shows that there
are predictable components in REIT returns as well.
We also investigate whether the demand for direct real estate reacts more rapidly
to shocks than prices do. It can be argued that if demand changes were to lead TBI
returns and did not lag REIT returns, the observed lead-lag relationship between
REIT and TBI returns would be due to the sluggish adjustment of sellers’ reservation
prices. However, our results suggest that the perceived lead-lag relations between the
securitized and direct real estate returns cannot be explained by a slower reaction of
sellers’ reservation prices than of the demand side in the direct market.
Our results suggest some notable differences between the sectors regarding the
return dynamics. Consequently, it would seem appropriate to use sector level data
when evaluating the return and price dynamics in the REIT and direct real estate
markets and when attempting to forecast prices for these markets. The aggregate data
may mask valuable sector specific information.
In addition, our findings have portfolio implications. In the industrial sector, and
to a lesser extent in the retail sector, there is evidence of a sluggish REIT price
reaction to a direct market shock. This indicates that there might be some arbitrage
opportunities (predictability) in the REIT market. Since the publicly available data
can be used to identify the shocks in the direct market only with a notable lag, only
well informed investors could take advantage of these opportunities. Furthermore, the
reported positive lead-lag relations indicate that over the longer horizon the comovement between REIT returns and direct real estate returns is notably stronger
than suggested by the contemporaneous quarterly correlation coefficients. Indeed, as
the observed TBI index returns are likely to include a recording lag due to the escrow
period, even the short-term linkages between REIT and direct real estate returns are
greater than suggested by the correlation coefficients between REIT and TBI index
returns.

Acknowledgements
We are thankful to Jeff Fisher, David Geltner, Michael Giliberto, Colin Lizieri, Bryan
D. MacGregor, Mike Miles, Liang Peng, Bob White, Julian Williams, Charlie
Wurtzebach, one anonymous reviewer, and the participants at the Skye international
real estate seminar, the second ReCapNet Conference and the seminar in Land
Economy at the University of Cambridge for helpful comments. We also thank
NAREIT and Michael Giliberto for providing us with data. The first author is grateful
for financial support received from the OP-Pohjola Group Research Foundation.

215

Real Estate
Finance &
Investment

Notes
[1]

We are grateful to an anonymous reviewer for his/her input on this issue.

[2]

For a general discussion concerning the price discovery mechanism between the
markets, see Geltner et al. (2003).
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[3]

The construction of ‘shadow portfolios’, as in Pavlov and Wachter (2011), cannot be
applied here as appropriate data are not available for our time period of analysis.

[4]

The table shows the unit root test results for the non-lagged TBI indices, as those
include one more observation than the 90-day lagged indices. The greater number of
observations yields more reliable test statistics while the leading or lagging of the
indices does not affect the order of integration of a variable.
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