e e

TR ——-

B Standish*, B Lowther, R Morgan-Grenville and C Quick

The determinants of residential house prices in South Africa

1. INTRODUCTION’

Internationally recent residential property prices
increases have captured media headlines. The same
is true in South Africa where there has been significant
growth in the real values of residential property in most
parts of the country. Internationally and, to a more
limited extent, domestically some popular press
commentators are suggesting that there is a property
“bubble” that will soon correct itself.

The objective of this paper is to determine whether a
robust model(s) could be developed to forecast
residential house prices in South Africa. Three models
were developed for this purpose. These are a national
house price model for the period 1974 to 2003; a
national house price model for the period 1994 to
2003; and a Western Cape house price model for the
period 1994 to 2003. Because of space constraints
only the two national models are reported here.

Two motivations prompted this research. First, there is
no freely available analysis of the residential property
sector in South Africa. Existing models are owned by
property valuation firms, agents and banks, and are
thus not in the public domain. Second, was to
determine the short term outlook for residential
property prices and attempt to assess whether there is
in fact a property ‘bubble’.
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Figure 1: Real house prices — South Africa

Source: Data supplied by ABSA (These prices are the
smoothed average purchase price of new and existing
houses in South Africa)
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The changes in the real price of South African
residential property are illustrated in Figure 1. It is clear
that there has been a sustained increase in the real
price of residential property since 1997. This does
however stand in marked contrast to the volatility of
property prices over the last four decades. The 1970s
witnessed a sustained decline in property prices until
the beginning of the 1980s. At this point the real prices
of residential property rose rapidly until 1984 before
falling even more rapidly until the beginning of 1987.
Over the next ten years real prices continued to
decline although at a slower rate. What is interesting to
note is that only recently have real house prices begun
to approach levels last seen in the early 1980s.

2. PREVIOUS RESEARCH

The international literature suggests that there are a
number of key variables that are likely to influence the
price of residential housing. These include interest
rates, incomes, affordability, rental incomes,
sentiment, wealth effects, crime and the cost of
construction.

2.1. Interest rates

Meen (1994) suggests that the most important factor
affecting residential house prices in the UK are interest
rates. Meen states that since the liberalisation of
mortgage markets in the early eighties, the UK
economy had become more sensitive to changes in
interest rates. Therefore, the stance of monetary
policy was of central importance to housing. He
warned that it did not follow that low interest rates were
the answer for a healthy housing market but instead
suggested that what was more important was the
stability of monetary policy.

Jud and Winkler (2002) further corroborated this
conclusion in their US study in which they showed that
real house price appreciation between 1984 and 1998
was related to a drop in after tax interest rates.
Abraham and Hendershott (1996) added further weight
to this view through their research which suggested
that real house price appreciation was negatively
related to rises in real interest rates (Jud and Winkler,
2002). Case and Shiller (1999), in a US study, found
that mortgage costs divided by disposable income was
an effective predictor of house prices (Moore, 2002).

2.2 Employment and income

Some US studies conclude that there is a refationship
between house prices and employment and incomes.
Bartik (1991), using a lagged adjustment model to
predict price changes, concluded that increases in
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house prices are directly influenced by employment
growth.  Furthermore Abraham and Hendershott's
(1996) model of house prices revealed that real
housing price appreciation was aiso directly related to
increases in employment (Jud and Winkler,, 2002).
Investigation by Case and Shiller (1999) found that
changes in employment levels were effective in
predicting house prices.

Income was also considered a significant influence on
house prices by FPDSavills, ABSA Bank and the
Standard Bank in the survey of industry sources. In
their UK Residential Research Bulletin (July, 2003),
FPDSavills attributed future house price fluctuations to
a combination of the proportion of disposable income
that households allocate towards housing, and future
growth in household incomes (FPDSavills, 2003). In
the most recent ABSA house price index, the bank’s
economists cited the ratio of house prices to income as
being one of the most important factors that impacted
on the housing market (ABSA, 2003). The bank felt
that this relationship supported the current rise in
house prices seen in South Africa. Standard bank
stated that falls in the amount of household debt to
disposable income were leading to further increases in
house price (Darmalingam, 2002).

Gallin (2003) argued against the commonly accepted
idea that house prices cannot continue to outpace
growth in household income indefinitely. He stated
that US house prices and income were not
cointegrated. He conducted statistical analysis tests
using 27 years of national data and did not find
evidence of cointegration (Gallin, 2003). The
significance of this is that if prices and income were
cointegrated, then the gap between the two would be a
useful indicator of when house prices were above or
below their natural equilibrium levels and would be a
useful predictor of future house price changes. Meen
provided further support for Galiin, as he suggested
that there was little validity in the use of house price-to-
income ratios as an indicator of future price trends
(Meen, 1994). However, he still cited household
income as one of the most important factors
influencing residential house prices.

Jud and Winkler (2002) examined the factors that
influence real housing price changes in a sample of
130 metropolitan areas in the US between 1984 and
1998. The study showed that real house price
increases was significantly related to real changes in
income, among other factors. Abraham and
Hendershott (1996) developed a model of house price
change that allowed for a lagged adjustment process.
Their model, which was estimated using the quality-
adjusted Freddie Mac/Fannie Mae (the US’s largest
mortgage providers) repeat transaction database for
thirty metropolitan areas, revealed that that real house
price increases were directly related to increases in
real income.

Case and Shiller also supported income as a
significant factor. Moore reports that many variables
predicted excess housing returns, including the ratio of
mortgage costs to disposable income and changes in
income (Moore, 2002). They also concluded that
increases in real per capita income in one year were
positively related to price changes over the next year
(Case and Shiller, 1999).

Lamont and Stein (1999) found that in US cities where
a larger number of homeowners were highly in debt,
house prices tend to react more acutely to shocks
which were specific to that city ‘

2.3 Affordability levels

Fife (2003) showed that the average homeowner in
South Africa pays less of his salary on his monthiy
bond instalment than he did twenty years ago. Fife felt
that residential house buyers could therefore absorb
as much as a doubling of average house prices in
South Africa. This factor was highlighted in the review
of industry literature. FPDSavills stated that
affordability was a strong driver of house prices
(Donnell, 2003). Donnell defined affordability levels,
like Fife, in terms of the proportion of income used in
order to service mortgage payments. Donnell said that
when a small proportion of income is used, the market
could expect price increases.

2.4 Rental incomes

Meese and Wallace (1994) advocated the Present
Value Relationship (PVR) for estimating house prices,
namely that the price of a house should equal the
present value of future rents, just as a stock price
should equal the present value of future dividends.
Meese and Wallace found support for this relationship
in data from the San Francisco bay area, although they
were unable to link the short-term changes in house
prices to rents (Moore, 2002). This provided some
evidence that rent fluctuations have an effect on the
overall price of housing at any one time. Meen (1994)
suggested that a lack of a significant private rental
market in the UK increases the sensitivity of house
prices to variables such as interest rates and
household incomes.

2.5 Political shocks and sentiment

The popular press and industry literature suggest that
political shocks and sentiment do impact on property
prices. The Biz/ed and CNN/Money websites both
highlighted this as a significant factor in influencing
house prices. Biz/ed noted the connection between
the dramatic drop in activity in the London housing
market and the terrorist attacks in the US on the 11th
of September 2001. Political and other world events
were cited as having an influence on house prices in
the UK. FPDSavills pointed towards uncertainty over
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the war in Iraq as a cause of slowing house prices in
the UK in the early part of 2003 (Donnell, 2003).

Poterba (1991) suggested that investors in owner-
occupied homes did not have rational expectations,
further complicating the forecasting of residential
property prices. He found that many investors simply
extrapolated the past in estimating the prospective
capital gains on housing for the future. He suggested
that this could explain the relatively robust
performance of house prices in the 1980s, since
investors had not yet recognized that real user costs
were substantially higher than in the 1970s (Poterba,
1991). This also implied that the aftermath of declining
house prices in many regions during the late 1980s
could have been a period of slack housing demand, as
many potential homebuyers would have extrapolated
recent price reductions and concluded that house
prices will continue to fall Hence, investor
expectations and sentiment are understood to play a
strong role in affecting house prices.

2.6 Wealth effects

There is the potential that wealth effects can impact on
property prices. Biz/ed cited Gerrard on the
relationship between equities and house price.
Gerrard suggested that a fall in UK equities would
negatively affect UK property prices (Biz/ed, 2002).
Catella (2002) argues the opposite and suggests that
the persistent falls in world equity markets had caused
increased capital inflows into real estate, and that
these capital inflows had supported further house price
rises throughout Europe. FPDSavills provided further
support for this by suggesting that the poor
performance of equities was a driver of residential
property prices within the UK in 2002 and early 2003
(Donnell, 2003).

Anari and Kolari (2002) analysed the relationship
between house prices and the prices of non-housing
goods and services in the US. The authors selected
this field of research as homeowner equity represented
the largest portion of most households’ investment
portfolios. Movement in the real value of homeowner
equity may therefore have strong implications for
personal wealth, as well as for the national economy.
2.7 Crime

Crime was cited as an influence on the housing market
in the press and in the academic literature. Business
Day drew attention to the issue of high levels of crime,
and its detrimental impact on the property market
(Business Report, July 2003). Crime was highlighted
by Lynch and Rasmussen (2001) as a factor which can
lead to severe drops in property prices. Their paper
used data from over 2,800 house sales in Florida, US,
to estimate the impact of crime on house prices. The
crime data was weighted according to the seriousness

of offences classified by the cost of crime to victims.
The paper concluded that the actual cost of crime to
victims had virtually no impact on house prices overall
although the authors did conclude that homes in high
crime areas are highly discounted.

3. SOUTH AFRICAN RESIDENTIAL HOUSE
PRICE DETERMINANTS

Based on the review of the international literature an
attempt was made to model the main determinants of
residential house prices in South Africa. In the process
three models were developed. These are a national
house price model (for the period 1974 to 2003), a
national model (for the period 1994 to 2003) and a
Western Cape model (1994 to 2003). Because of
space constraints only the two national models are
reported in this paper.

A data set was established for the purpose of analysis.
The dependent variable — average house prices — was
provided by ABSA on a quarterly basis from 1974 to
2003. This average house price is defined by ABSA as
a smoothed average purchase price of new and
existing houses across South Africa. The independent
variables are given in Table 1. Most of the variables
cited in the literature were included in the data set
although four others were included as potential
independent variables. These are nominal and real
exchange rates, tourism and foreign direct investment.
Capitalisation of the JSE Securities Exchange was
used as a proxy for wealth effects. The cost of land
was not included in the analysis because land prices
are embodied in overall property prices.

All of the data was converted to logs, with the
exception of net migration and real interest rates
(because of negative values). Because there is
evidence of multicollinearity between many of the
independent variables, forward stepwise regression
was used for the purpose of analysis rather than
excluding any of the variables.

3.1 National model (1974 — 2003)

All of the variables were tested using stepwise
regression analysis for the period 1974 to 2003. A
number of iterations were performed to ensure that
independent variables had the expected sign. Table 2
shows the resuits of this analysis. The independent
variables are listed in the first column.

This model is valid because at least one of the
independent variables is linearly related to the
dependent variable — as indicated by the high F value
and low p-value. This model also explains a
reasonable proportion (R2 =77%) of the variation in real
house prices in South Africa.
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Table 1: Description and sourcing of independent variables

Variables

Y

" Description and source

Real interest rates

Mortgage interest rate on new home loans converted to real using CPI. Data sourced from SARB

Gross National
Income (GNI)

Data sourced from SARB.

Household debt to
income

Data sourced from SARB.

Net migration

Net migration was used as a proxy for crime in the long term model. Investigation of possible data
sources for crime statistics indicated that no time series data existed to accurately represent
crime, as the data set was either incomplete or had been recorded inconsistently over the period
from 1974 to 2002. Net migration data were only available on an annual basis. It was “quartered”
using a four period moving average. Data sourced from Statistics South Africa.

Crime

For the short-term model (1994-2003), more consistent and reliable figures were available on
crime. Data sourced from Statistics South Africa.

Capitalisation of the
JSE

This data was sourced from DataStream and converted into real values using the consumer price
index.

Exchange rate
(nominal)

Data sourced from DataStream.

Tourism

Data sourced from Statistics South Africa. Annual data was converted into quarterly data using a
four period moving average.

Real effective
exchange rate

Data sourced from SARB.

Foreign Direct
Investment

The most appropriate data series to represent long-term foreign investment into South Africa was
only available in the form of capital flows (rather than stock), and thus a number of adjustments

were made to produce a series for the period under review. The capital flows were converted into
real-terms using CPI and then cumulated from the first quarter of 1974 to represent the increasing

foreign capital investment in South Africa. Data sourced from SARB

Table 2: Coefficients — National Model (1974 —- 2003)

R-Square 0,7705
N = 120
F value 73,8582
p value 0,0000

Coefficient Std Err t-value p-value
Constant 13,1515 0,2679 49,0967 0.0000
Net immigration 0,0000 0,0000 8,4187 0,0000
Log of JSE real capitalisation -0,1881 0,0508 -3,7039 0,0003
Log of foreign direct investment 0,1177 0,0175 6,7184 0,0000
Log of real rand gold price 0,1542 0,0370 41734 0,0001
Log of rand dollar exchange rate -0,2280 0,0538 -4,2402 0,0000
The stepwise regression analysis retained the that FDI is correlated with increasing residential

following independent variables:

property prices.

Net migration, which indicates that as people
emigrated so house prices have fallen and as
people immigrated so they increased.

The real capitalisation on the JSE shows a
negative relationship with house prices. This is
consistent with the findings of both Catella (2002)
and Donnell (2003) who argued that falling share
prices see people investing in property and when
returns to shares increase so people move into
equity.

Foreign direct investment with a coefficient on the
log of 0,12. The coefficient is positive suggesting

The log of the real rand gold price is positively
correlated with property prices. This would
certainly account for the volatility in residential
house prices in the 1980s when house prices
increased on the back of higher gold prices and
then fell off as the real gold price decline.

The log of the rand dollar exchange rate where
there is a negative relationship. Hence as the
rand loses value against the dollar so real
residential property prices increased. The
mechanism that this might work through is as the
rand lost value so people hedged the inflationary
consequence by investing in residential property.
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Figure 2: National model (1974 — 2003 - predicted and actual

Figure 2 iliustrates the robustness of the model. The
fit of this model is highlighted when plotted together
with the observed real house prices.

The most striking feature of the analysis was that link
between the movement of people in the form of net
migration and residential property prices. The key
factor omitted by this model, and traditionally linked to
property prices in the literature, was real interest rates.

What is also striking about the results is how the
predicted values of house prices diverge significantly
from the actual prices from the beginning of 2000. If
the model is correct, and the fit suggests that it is
largely correct, then this suggests that housing prices
are due for a correction in the near future.

3.2 National model (1994 — 2003)

As a result of the surprise omission of real interest
rates from the 1974 to 2003 analysis, on the one hand,
and the political changes of 1994, a new model was
established with a shorter time period. Again a
stepwise regression analysis was undertaken using all
the independent variables listed in Table 1 but this
time for the period between 1994 and 2003. The
results of this analysis are given in Table 3. As before,
this model is valid because at least one of the
independent variables is linearly related to the
dependent variable — as indicated by the high F value
and low p-value. This shorter time scale model
explains a greater proportion (R*> = 93%) of the
variation in real house prices in South Africa than the
longer time scale model.

e The stepwise regression analysis retained only
three independent variables:

e  The ratio of household debt to disposable income
with a coefficient of the log of -1,09. In other
words as the relative amount of household debt
declines so property prices increases. This is
consistent with the findings of Darmalingam
(2001) who argued that in South Africa lower
household debt tends to push up house prices.

e  Foreign direct investment with a coefficient for the
log of 0,057. Again the conclusion is drawn that
foreign direct investment is correlated with
increases in the prices of residential properties.

e The log of the real rand gold price where a
positive correlation exists.

Figure 3 illustrates the robustness of the model. The
fit of this model is highlighted when plotted together
with the observed real house prices.

Interestingly, this model required far fewer
independent variables to explain the trend in real
house prices over this time period. Household debt to
disposable income is the independent variable most
traditionally linked to changes in house prices, but it is
of note that both foreign direct investment and the real
rand gold price continue to have an impact. As with the
1974 to 2003 model real interest rates are
conspicuous by their absence.
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