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It attempts to confirm if distance from the train stations influences values; urban development;
these variables. Evidence is found that distance from the station Gautrain; multiple regression
does have a positive impact on rental levels and property values. analysis

The limited data-set, however, causes inadequate levels of statistical

significance in some variables, arguably due to the small sample or

model specification error due to information availability for research.

The positive influence of rapid rail systems found on office values has

important implications for property investors, developers, financiers

and taxing authorities. This is important amidst a period of extension

planning, whereby this research could provide useful information for

decision-making and analysis and offers a valuable contribution to

the methods to measure the impact of rapid rail systems on property

values, although currently limited to office buildings. Furthermore,

this research is contributing to the body of knowledge, especially in

developing markets, where advanced public transport systems need

to be implemented for the first time.

Introduction

Rapid rail stations offer the potential for the development of higher order nodes around
these stations and the incorporation of the physical characteristics promoted in most of
the planning concepts that deals with the development of nodes. However, not all stations
have the same potential for development, as the local conditions and the physical context
in which these stations are located differ extensively.

South Africa has only recently implemented its first urban rapid rail system, the Gautrain,
linking the two largest cities in the country, Johannesburg and Pretoria, forming the eco-
nomic hub of the country, which are now also being investigated for the economic viability
of extension of the rail system. This research attempts to shed some light on the influence of
the rail system on property values, with specific reference to office buildings and proposes
the methodology to undertake such an investigation. The problematic nature of such an
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analysis is to distinguish between the causal relationship of growth in particular areas due
to factors other than the construction of the rail system, causing such nodes to be the ideal
location for rail stations, or to confirm that the construction of the rail system and choice
of station locations had indeed an impact on the growth in these areas. Implications of
this research is that if a positive impact on property values could be confirmed, it provides
increased property tax backed by the increased property values, which could be a source
of funding for implementation, as well as strategic decision-making advice to property
developers, investors and financiers.

Methodology

The Gautrain in South Africa was implemented during 2010. The study was initiated by the
Gautrain Management Agency (GMA), as part of the planning for extensions to the first
phase of the rapid rail system in South Africa. The research is limited to testing the hypoth-
esis if an influence is present or not, rather than quantifying a detailed level of impact per
se. The method to analyse this, is by investigating a sample of pre-implementation data to
post-implementation data. Due to the exploratory nature of this study, it was necessary to
rely on publically available data and based on a limited data sample, in order to meet the
constraints of the GMA support for this analysis. The aim is, however, to provide initial
results that can lead to wider support for further, more detailed analysis.
From the above, the Null hypothesis can therefore be stated as:

PV # f(Station access)
and the alternative hypothesis as:
PV = f(Station access)
where:
PV = Property value

If the null hypothesis that the property value is not a function of the access to the station,
either being the distance from the station or the affirmation that it is within walking dis-
tance from the station or the bus serving each station, can be rejected, then the alternative
hypothesis can be accepted that the property value is indeed a function of and therefore
influenced by the distance or access to the station.

The data used for analysing the impact of this implementation, is the office portfolio
along the Gautrain route and neighbouring townships, owned by the largest REIT in South
Africa, Growthpoint Properties (Growthpoint). The whole Gautrain consists of 10 stations.
All Gautrain stations where the particular REIT owns office buildings were included, result-
ing in six stations included, three stations excluded due to no property ownership in the
vicinity and one station which only services the airport. The selection of the sample is due
to the higher level of information that is made publically available by Growthpoint than any
of the other REITs in the country. The pre-implementation data used is the office portfolio
owned by Growthpoint in 2008, which is two years earlier than the implementation of the
Gautrain. During this period there was already planning under way, but little was known
about the likelihood of success of the rail system and the exact implementation details,
including methods of implementation and exact locations of the stations and the rail route
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itself. Due to this uncertainty, it is expected that little investment decisions were based on
the implementation of the rail system itself, but rather on other value forming attributes
and principles. The portfolio of properties included in the pre-implementation analysis is
a total of 69. The post-implementation data is the office portfolio owned by Growthpoint
during 2015, which is the most recent information available at the time of the research and
consisted of 41 properties. The different number of properties at the two time periods were
specifically chosen as such to also determine how the portfolio change affected the results,
especially in determining the effect of the properties that were disposed of.

The pre- and post-implementation data allows to perform a regression analysis on the
value forming attributes of the Growthpoint office portfolio in the nodes where the Gautrain
stations were built. As mentioned earlier, due to the exploratory nature of this research,
limited value forming data is available and reliance on publically available data allowed for
only using three categories of variables, being location in terms of the node of each station
on the route and the distance from the station, type of office building and the capitalisation
rate as an indication of the perceived risk of the building. These three categories were used
as independent variables by also splitting them into different actual variables, i.e. location
being the node indicated by a dummy variable for each node, the distance from the station,
and a dummy variable to indicate the building to be within walking distance from the bus
or station, while building type is split into separate dummy variables to indicate which type
of building it is.

In order to test the hypothesis, various multiple regressions were performed, using dif-
ferent dependent variables. In principle, the Total Property Value can be increased by either
increasing the value/m? or by increasing the size of the building (GLA). The former is also
influenced by the rental rate achieved. The GLA, value/m?, rent/m? per month and Total
Value as dependent variables are tested by considering the 2008 data, 2015 data and the
growth from 2008 to 2015. The influence on the value/m? is tested in order to evaluate if
access to the station creates additional value, but excluding value that is created by expansion
of any buildings, and also reduces the variance in the dependent variable that is caused by
the different sized buildings. Testing the rent has the same aim, but further excludes the
impact of value changes due to changes in the capitalisation rate. In a similar way, the GLA
is tested in order to evaluate if access to the station is influential on a decision to expand
a building. The total value is then tested to combine the effects of both these dependent
variables and measure the total impact.

Literature review

Various studies were found that explain the general influence of transport systems on prop-
erty values. Most studies motivate the influence on property values as a means of value
capture in order to finance transport development systems. Enoch, Potter, and Ison (2005)
investigated the methods for funding public transport investment from specifically property
owners and developers. It was found that a number of options exist, which include taxes and
charges, partnership deals and endowment. The study found that taxes are the most reliable
source of funding, with specific reference to property tax. It is therefore imperative that the
influence of the transport infrastructure on property values be considered carefully. Ubbels
and Nijkamp (2002) reported on various unconventional financing schemes for transport
systems. Included in these are the funding by way of property taxation that could take the



270 (%) D.G.B.BOSHOFF

form of higher property tax due to the increase in values based on better accessibility or
better business opportunities, as well as developer levies that are charged based on redevel-
opment of properties in the proximity of the transport infrastructure being installed. They
also point out that unconventional funding schemes are highly reliant on acceptability by
the payers thereof that they are indeed benefited by the development of the transport system.

Banister and Thurstain-Goodwin (2011) considered the non-transport benefits result-
ing from rail investment. According to the study, traditional methods of valuation haven't
been successful in accounting for non-transport benefits. This is important because it is
increasingly found that transport investment cannot be justified by transport terms alone.
Banister and Thurstain-Goodwin explains the factors to be considered at macro, meso
and micro level, with the latter being referred to as the effects of land and property market
effects that should be taken into consideration. Banister and Thurstain-Goodwin mentioned
seven key factors that should be considered for evaluating the effect of transport on land
and property values:

Location

The effects of specific locations was found to be difficult and had mixed results from pre-
vious studies. It was stated that it is imperative to consider the whole corridor, rather than
just specific points or individual stops and stations.

Time

The effect of the transport investment would be different at different time-intervals relating
to the development. It was noted that the points in time to consider in order to accurately
measure the effect on the land and property values is; before a decision to develop was
taken; before opening; directly after opening; and downstream.

Catchment areas

It was found that the impact on residential properties was wider than the impact on commer-
cial development, with an up to 2% times wider catchment area for residential properties,
and is related to the distance people are prepared to walk (AtisReal, the Bartlett School of
Planning & the Symonds Group, 2002). It was, however, found that values of residential
properties might be depressed during the construction phase of the transport due to higher
noise or crime levels (Bowes & Ihlanfeldt, 2001).

Scale of investment

It was found that smaller investments mainly affect accessibility and that larger investments
have an impact on the property market (Colin Buchanan & Partners, 2003). According to
Cervero and Duncan (2002) it is useful to do an accessibility analysis in order to determine
the effect of accessibility on property values.
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Attribution of impacts

The effects of different variables and the attribution thereof are found to be different for
different situations. A vibrant market will for example be affected differently from a location
with less advantageous economic conditions. The effects of the property market cycle should
also be controlled for when considering time effects. It is suggested that a wider range of
measures should be considered, such as changes in accessibility, ownership patterns, site
consolidations, number of transactions and yields, as well as composite measures such as
density of development.

Methods used

The most preferred method is found to be hedonic pricing (HP). The main difficulty with HP
is the way it handles spatial data. It is noted that a more spatially sensitive approach would
be the use of a Geographically Weighted Regression (GWR) within a hedonic framework.

Data

Data availability is found to be the crucial element of successful measurement. It is suggested
that actual property transactions that took place within a 1000 m threshold are taken into
consideration, but that there are often confidentiality constraints in the use of this.

Wrigley, Wyatt and Lane (2001), in a literature review of transport policy and property
values, report that a study that investigates the impact of transport systems on property
values should include:

o More than one transport system in order to capture modal split and shift

» More than one land use which could capture land use change and control for collinearity

o Longitudinal analysis rather than cross-sectional in order to control effects of antic-
ipation and reality

o Intra-urban and regional scales to control for agglomeration effects

o A combination of area dummy variables and proximity variables

o Controlling factors for the effect of size on the explanatory power of residential prop-
erty values.

Studies that specifically investigated the influence on property values, reported that accessi-
bility and changes in land use patterns are mostly responsible for positive influences, while
disruptive effects during construction, noise, increased crime levels and other social attrib-
utes might be responsible for negative impacts. Henneberry (1998) links the relationship of
property value and location to accessibility. The time and cost of travel to other locations
has an impact on the physical accessibility aspect of property. The investment in transport
infrastructure affects the accessibility of property and due to this change a secondary influ-
ence on property values due to intensified property investment and subsequent land use
changes occur. Henneberry also warns against the influence of other factors on property
values which might cause difficulty in identifying the discrete impact of transport invest-
ment on property values. It is indicated that a hedonic model resolves this and can provide
the influence of a single attribute on property values. In order to obtain accurate data, the
different sources of data identified are actual transaction prices, asking prices by agents and
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actual valuations by professional valuers. Although the different sources are debatable in
terms of actual indication of market activity, it was found that each offers specific profound
benefits, such as asking prices that is not necessarily an indication of the true value or trans-
action prices that are reflected, it is normally associated with better individual attributes that
are made available, allowing for more accurate analysis. The study found that prices were
negatively affected before construction of the tram system in Sheffield, possibly due to the
anticipation of disruptive effects during construction, but the negative impact disappeared
after completion of construction. It could, however, not be confirmed that there is a positive
effect on house prices, due to the study only being conducted four months after completion
and it could be that the effects are not fully appreciated by homeowners yet. Gibbons and
Machin (2005) on the other hand found a significant relationship between house prices and
the distance to the nearest train station based on a study of new stations to be constructed
to the tube system in London. They link the increase in price to the travel time value, which
is based on the average commuter’s hourly wage compared to the cost of travelling.

Bae, Jun, and Park (2003) investigated the effect of the installation of a sub-way line
on residential property values in Seoul, Korea. It was found that anticipation effects were
observed, but it vanished after opening of the line. This might be due to the fact that Seoul
had various means of transport available and the extra line does not add much to the overall
public transport availability. Bowes and Thlanfeldt (2001) also confirms the positive effect of
rail stations on residential property values due to reduced commuting costs and increased
retail activity brought to the neighbourhood, but that these positive factors are offset by the
negative impact due to crime as a result of accessibility of criminals to the neighbourhood.
This is, however, dependant on the distance from the CBD and the median income of
households, with high income areas close to the CBD being at the largest negative impact
scale. Zamparini and Reggiani (2007) investigated the value of travel time savings, linking
the willingness of passengers to pay for savings and convenience of better transport and
found that a remarkable higher value is observed in Europe than in North America or
Australasia. This emphasises the difference of the specific country of application and such
local factors on the final influence that is experienced.

Geurs, Haaijer, and Van Wee (2006) investigated transport option values in the
Netherlands that can be interpreted with regard to the risk premium that individuals with
uncertain demand are willing to pay due to the availability of a transport facility which is
over and above their expected user benefit. This provides the additional frame of thought
that installation of additional modes of transport provides the option of using that and
makes areas accessible to commuters that might have not being able to reach these desti-
nations before. The result might be that there is a change in spatial segregation, as well as
potential alternative land use.

According to Munoz-Raskin (2010), middle income housing in Bogota, Colombia were
most affected by immediate proximity to the BRT system. The mobility burden for the
poorest was, however, found not to be solved, due to the cost of the BRT transportation,
although faster, generally being more expensive than other modes of transport. This is fur-
ther aggravated by the general tendency to increase rent in the proximity of BRT stations,
causing the poorest to have to move to cheaper locations, as reported by the World Bank
(2007) and Transmilenio (2007). It was further found by Munoz-Raskin that there is a
potential negative effect on high-income housing, due to the nuisance perception associ-
ated to the proximity to transport corridors. It is specifically pointed out that the impact of
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such systems cannot be generalised over all properties, but must be treated as case-specific.
Hedonic modelling in urban settings in non-industrialised countries is said to be treated
with caution, as it is very different to the circumstances of developed countries where most
previous research of this nature is performed. Rodriguez and Mojica (2009) performed a
before and after regression of the property values in Bogota, Colombia in order to measure
the effect of the BRT expansion. They also found an increase, with 13 to 14% measured
after the BRT was extended and similar valued anticipation effects on the property values
prior to installation of the BRT. The study, however, does not discriminate between different
types of property or levels of income.

Jun (2012) found that the redistributive effects of the BRT system in Seoul, Korea was
more apparent in non-residential properties than in residential properties. It was further-
more found that the CBD reaped the highest benefits, with lower benefits to the outer ring
zones. So, Tse, and Ganesan (1997) report that the effect of transport on house prices in
Hong Kong, where more than 90% of all people are making use of public transport (Hau,
1988) and more than 80% of motorised trips are undertaken in public transport (Meakin,
1994), is particularly evident in the middleclass and closely related to the mode of transport
being used, which in this case is mostly affected by pick-up points of mini-bus taxis. In two
older studies by Freeman (1979) and Rosen (1974), it was noted that hedonic pricing is
applicable in order to determine housing values and the impact of different attributes such
as accessibility on such values.

Studies that reported specific levels of influence reported mostly positive results. On a
study of house price values in the Netherlands, Debrezion, Pels, and Rietveld (2011) found
that dwellings close to train stations could be up to 25% more expensive than those at a
distance of 15 kilometres or more. They report that a doubling of the frequency of trains
have a positive effect that ranges between 2.5 and 3.5% for houses close to stations and
1.3% for house that are located far from the station. Finally they found a negative effect of
the distance to the railway line, probably due to noise effects. Rodrigues and Targa (2004)
reported on a study of the BRT system in Bogota, Colombia, that every 5 min of extra
walking time to a BRT station, results in a rent decrease of between 6.8 and 9.3%. Doherty
(2004) indicates a significant difference between the impact of transport on residential
properties, with an increase of 5 to 10% and commercial properties, where an increase of
between 10 and 30% is evident. Although the study by Doherty is mainly applied to fixed
rail systems, they do not rule out the influence of other modes of transport on property
values, due to the general increase in accessibility. Doherty states that in Australia there is
evidence of increased values at all levels of household income.

From the literature, it is evident that most previous studies consider the influence of
transport systems on house prices. This is particularly linked to the ability of commuters
to reach their destinations, but does not take the impact of transport systems on the des-
tination itself into consideration. This could largely be due to the difficulty in obtaining
sufficient reliable data to rule out other influences and conclude on the impact of transport
systems on non-residential property. Due to this shortcoming in other studies, this study
is of particular importance due to the unique example in South Africa, where an entire
new rapid rail system is implemented for the first time, enabling the analysis of pre- and
post-implementation data.
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Analysis
Pre-implementation results

The first analysis on the pre-implementation data is a linear MRA of the gross lettable area
(GLA) as dependent variable against the distance from the Gautrain station, a dummy vari-
able to indicate if the property is within 500 m of a bus stop or within 1 km of the station (1)
or not (0), three dummy variables for the type of building, where 1 is used as affirmative in
either one of three types being an office park, high rise office or low rise office, six dummy
variables for location, where 1 is used as affirmative to indicate the location as being either
Hatfield, Centurion, Midrand, Sandton, Rosebank or Park station and lastly the capitali-
sation rate as determined by the rent divided by the value/m? The reason for the choice of
variables is to determine if the distance from the station locations had an influence of the
size of office buildings in the particular locations. Due to unacceptable tolerance levels in
the collinearity of the location variables, Sandton as the location with the most individual
data points are excluded and was modelled independently. The results are therefore split to
show the impact of all locations other than Sandton and the results for Sandton separately.
This is the case for all results to follow using other dependant variables as well.

The results of the analysis are provided in the tables at the end of this paper under
“Annexures”. Annexure 1(a) is the results of the GLA in 2008 with an adjusted R* of .123,
indicating that only 12.3% of the variability in the GLA is explained by the model. The
F-value of 1.870 indicates a significance of .063, i.e. between 90 and 95% level of confidence.
When considering the individual variables, Rosebank has the highest standardised 8 with
a negative relationship to GLA, indicating that if a property is situated in Rosebank, it is
likely to be smaller than other properties. Next to that is the distance to the Gautrain station,
with a negative standardised f3 value of —.253, with the t-test indicating a significance for
this variable of .141. This provides some evidence that if a property is further located from
the station, it is likely to have a lower value. Annexure 1(b) provides similar statistics, but
for properties situated in the Sandton node only. In this, high rise offices have the highest
standardised 3, which is expected as high rise office is usually larger than other types of
buildings. The next variable is the distance from the station, albeit with a relationship that
is less evident and significant than properties located in nodes at the other stations.

Annexures 1(c) and 1(d) indicates the results for the dependant variable “Total Value”
and independent variables the same as in the previous test. In both these tables, the adjusted
R? is slightly higher and with a higher F-value, indicating an improved significance. This
is, however, due to the variable for “High Rise Offices” that has the highest standardised f,
which is expected to be high due to the bigger size of these offices having a higher value.
The relationship of this variable is, however more prominent and with a higher significance
in this case than when compared to size only, suggesting the influence of a higher value/
m? In these two tables, a number of variables have higher standardised f3s than the variable
for distance from the station and also have better levels of significance. This suggests that
in 2008, not much evidence exists that the distance from the station is influencing the total
value of an office property.

In Annexures 1(e) and 1(f), the model explaining the dependant variable “value/m?” has
an adjusted R? of .301 and .327, respectively. Although only 30.1 and 32.7% of the variabil-
ity in the value/m? is explained by these models, the f-test indicates a significance of .001
and .000 respectively, indicating a level of confidence in excess of 99% in both cases. It is,
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however, seen from the standardised s and ¢-test, that distance from the station has very
low scores with insignificant levels of confidence. In these tables, other variables, includ-
ing the location or node, type of building and capitalisation rates are more prominent in
explaining the variability in the value/m?.

Similar results than the previous paragraph are found in Annexures 1(g) and 1(h), where
rent/m? is the dependant variable, but overall statistical significance and model specification
is slightly weaker. It is, however, again seen that other variables explain the variability in
rent, while distance from the station has low standardised s and ¢-test scores, indicating
insignificant statistical confidence.

In all of the above tests, the dummy variable indicating if a property is within a 500 m
distance from a Gautrain bus-stop or within 1 km from the station, has very low standardised
Ps and t-test scores. This confirms irrelevance of this variable in overall model specification.

Post-implementation results

In Annexures 2(a) to 2(h), the data for 2015 property values and attributes are used. The
overall model specification for GLA as noted in Annexures 2(a) and 2(b) is found to be
highly insignificant, with very low F-values for the overall model and poor ¢-test scores on
individual variables.

When considering Annexures 2(c) and 2(d), the overall model specification for total
value is still problematic and found to be insignificant. The individual variables, however,
indicates the distance from the train station to be the only variable to have ¢-test scores to
indicate a confidence level in excess of 90%.

The analysis for value/m? as dependent variable as indicated by Annexures 2(e) and 2(f),
has lower Adjusted R? values and f-test results than the equivalent 2008 data, but when
considering the individual variables, Distance from the station is in both cases very prom-
inent variables. The standardised fs are above .5 in both cases, with a negative relationship,
indicating that there is clear evidence that property values decline as the distance from the
station increases. This is found to be the case with t-scores indicating a confidence level in
both cases of approximately 99%.

Annexures 2(g) and 2(h) have slightly lower overall R? values and F-values, but inter-
esting have higher standardised f3s in both cases, albeit at a slightly lower ¢-test score, than
in the preceding test. It is, however, found to be the most significant variable in both cases,
suggesting that the distance from the station must have an impact on office property values.

Growth results

In the third set of tests, displayed in Annexures 3(a) to 3(f), the growth in values, value/
m? and rent is analysed. Office Parks were found to be the most significant in overall value
growth in nodes other than Sandton, while the second most significant variable in these
nodes and most significant in Sandton, is the distance from the station (refer Annexures
3(a) and 3(b)). It should be noted, however, that overall model specification indicates fairly
low levels of confidence in estimating overall value.

The value/m? growth in nodes other than Sandton, as indicated in Annexure 3(c), were
found to have the second most significant results of all tests conducted, with a R? value of
.302 and a F-value of 2.919, indicating a significance of .013. The variable with the highest
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standardised f3 is the dummy variable indicating that a property is situated in Rosebank. From
earlier discussions, it was indicated that Rosebank was typified by smaller properties prior
to implementation of the Gautrain, while now it has the highest levels of growth/m?. Second
in line is office parks and closely behind it is the distance from the train. The same model for
Sandton properties does not have the same overall level of significance, but distance from the
station is the only variable singled out to have a meaningful level of statistical confidence.

When considering rental levels, although the overall model is found largely insignifi-
cant, the distance from the station is again found to be the only variable with some level of
statistical significance, as indicated in Annexures 3(e) and 3(f).

Findings

A summary of the most important statistics is provided in Table 1. It is important to note
that there is evidence of model specification errors that are visible in the low R squares,
which is mostly due to the limitations mentioned previously, in that not all value forming
attributes are considered at this stage. Working with the data at hand, it is evident that the
R squares is almost throughout higher in the 2008 models than the 2015 models. It appears
thus as if the earlier data is better explaining the various dependant variables. If one, how-
ever, consider the individual independent variables, the Distance from Gautrain variable had
very low f3s, with very low significance p-values. The stronger relationships were caused by
variables other than the distance from the positions where the Gautrain would have been
built two years later, as evident in Annexure 1.

Table 1. Summary of model statistics.

Total value Total value Value/m? Value/m? Rent 2008
2008 excl. 2008 Sand- 2008 excl. 2008 Sand- excl. Sand- Rent 2008
Sandton ton Sandton ton ton Sandton
Adj. R? 153 .190 301 327 255 247
F 2.119 3.278 3.659 5.722 3.121 4,182
Sig. .033 .005 .001 .000 .002 .001
B p B p B p B p B p B p
Distance from -178 291 -160 317 —-09 528 -.084 564 —.147 352 -—-.113 .466
Gautrain
Total value Total value Value/m? Value/m? Rent 2015
2015 excl. 2015 Sandton 2015 excl. 2015 Sandton  excl. Sandton Rent 2015
Sandton Sandton Sandton
Adj. R? -.119 -.034 123 157 172 285
F 573 779 1.563 2.238 1.665 3.122
Sig. 822 .592 .166 .063 .153 .019
B p B p B p B p B p B p
Distance from —-405 091 -374 095 -555 .011 -599 .004 -653 .016 -.665 .007
Gautrain
Total value  Total value Value/m? Value/m? Rent growth
growth excl. growth growth excl. growth excl. Sandton  Rent growth
Sandton Sandton Sandton Sandton Sandton
Adj. R? .108 .028 302 .013 .012 126
F 1.538 1.234 2919 1.105 1.044 1.927
Sig. 179 314 .013 375 437 123
B p B p B p B p B p B 2
Distance from -349 067 -366 .059 343 044 -343 .079 -350 .124 -343 .100
Gautrain

Source: Author.
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In contrast, the 2015 values for the Distance from Gautrain variable had throughout
all models the highest s and most significant p-values. It is thus evident that the location
relative to the stations’ positions did not impact in 2008, but in 2015 a fairly strong impact
is evident. An exception is the test if the distance from the stations had an impact on the
GLA, i.e. was there a tendency to increase the size of the properties close to the station more
than those further away by way of additions or redevelopment? Although the Distance from
Gautrain variable still has the highest s and significant p-values, the p-values are not very
strong and would fail to reject the null hypothesis. The tests for the impact on the GLA are
thus not included in Table 1, but the fact that it does indicate some form of relationship,
warrants further research in this regard. A further observation is that rent has the best 8
and p-values compared to the other studies, followed by value/m?* and then total value. This
probably caused by the fact that the number of factors affecting these dependent variables,
are more in the same order. The sample size, however is different for Rent than the other
two due to information availability, which might also have an impact, but it still indicates
the same observation of Distance from Gautrain has a higher impact than the other inde-
pendent variables considered.

For tests performed on Value Growth, the value/m? growth for all properties not located
close to Sandton, a fairly descriptive model is evident, as discussed in the previous section. It
appears as if specific areas had significant growth after installation of the train. Particularly
the area Rosebank is found to be such an example and in combination with the other var-
iables that also show fairly significant p-values, an overall higher model result is seen. A
more important observation is that all tests had very similar s and p-values for Distance
from Gautrain.

In order to formally accept or reject the Null-hypothesis, Distance from Gautrain as only
independent variable is regressed against the various independent variables as shown in
Table 2.

Only 2.6% of the variability in the total value of properties in 2015 is indicated to be
explained by the distance from the Gautrain, at a level of confidence between 75% and
90%. This is considered as too low to confidently reject the Null hypothesis and there are
additional factors that need to be considered. A similar situation applies for the total growth
in values between 2008 and 2015, with 4.4% of the variability explained at the 90% level of
confidence. This is considered moderately accurate, and partly rejects the Null hypothesis,
indicating that there is a moderate indication that the distance from the Gautrain can be
accepted to have an impact on the total value growth.

The variability in the 2015 value/m? of properties are indicated to be explained 11.9%
by the distance from the Gautrain and with a p-value of .015, it rejects the Null hypothesis
above the 95% level of confidence, just failing to reject it at the 99% level. It is, however safe
to say that there is a fairly high indication of impact. 7.8% Of the variability in the growth of

Table 2. Regression with distance from Gautrain as only independent.

Total value Total value Value/m?
2015 Value/m22015  Rent 2015 growth growth Rent growth
Adj. R? .026 119 .250 .044 .078 187
F 2.084 6.415 11.670 2.846 4.388 8.376
Sig. 157 .015 .002 .100 .043 .007

Source: Author.
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the value/m? is explained by the distance from the Gautrain, at the 95% level of confidence.
It therefore also rejects the Null hypothesis at a moderately high level and the alternative
hypothesis can therefore be accepted that there is an impact on the value/m? of properties
by the distance from a Gautrain station.

With rent, 25% of the variability in the 2015 rent and 18.7% in the variability of the
growth in rent is explained by the distance from the Gautrain, both above the 99% level of
confidence. The Null hypothesis that there is no impact by the Gautrain on property values
can be rejected at a high level of confidence, in so far as rent has an impact on the income
and thus the value of properties. The alternative hypothesis can therefore be accepted and
it is evident that there is indeed an impact by the distance from a Gautrain station on
property values.

Summary

From the analysis performed, it was found that the distance from the station had little, if
any effect on the value of property prior to the implementation of the Gautrain rapid rail
system. Five years after implementation, the distance from the station dominated various
models as most significant or close thereto in predicting the levels of overall value, value/m?
or rent/m?. It was furthermore also found that areas that were previously less attractive for
investment purposes, now experience high levels of growth in values. The fact that distance
from the station had very little effect on the determination of property or rental values,
prior to implementation, but weighed heavily after implementation, is clear evidence that
the null-hypothesis of no impact can be rejected.

The study is, however, limited by sample size, property type and information on value
forming attributes, which if available, could enhance this research significantly, while it is
currently lacking in terms of model specification and reliable hedonic model accuracy and
significance. The study is nevertheless considered to show sufficient evidence of an impact
of the Gautrain Rapid Rail system on office values, to warrant further research including
more variables, property types and data points. In order to enable this, it would require
support from industry players, such as property investors, developers, financiers and tax-
ing authorities to make available information at their disposal, which could be included
in such an analysis.

Further research could include extensive hedonic modelling, whereby value forming
attributes are used as independent variables and similar other variables such as distance from
the station, that can be included in order to compare the relevance of attributes pertaining
to the rail system to other traditional value forming attributes.

The importance of the outcome of this research, as well as the necessity of new research,
is to enable decision-making on the possible extension of the rapid rail system. The positive
impact on property values have a direct and indirect impact on the economy due to the
value capture nature of real estate. It furthermore provides property investors, developers
and financiers with some insight into the impact on their investment and the prices that
should be paid, where to invest and how much is warranted to finance. With a more detailed
analysis, it would be possible not only to confirm the impact, but also measure and forecast
such impact on future property values.

The unique contribution of this research is in the fact that similar testing like this in other
countries, especially developed countries, are assuming that the population is accustomed
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to public transport. In this study, the Gautrain construction is the first rapid rail system and
pricing thereof is in a part of the population that is only accustomed to private transport.
The success of implementation thereof was therefore very uncertain, but this research shows
the success in terms of the value capture principles entrenched in property. This research is
therefore a contribution, especially for developing countries that are considering investment
in more advanced public transport. It is, however, limited in accurately testing the level of
impact, and had as aim only to confirm or reject that an impact does exist.
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