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Abstract

In this paper, I describe the monetary and time costs of commuting to work in South African
cities, and how these have changed in the post-Apartheid era. I interpret these results in light of a
paper by Brueckner, who used a simple urban model to suggest that location and commuting
patterns by race could change as a result of the repeal of Apartheid era legislation such as the
Group Areas Act that made it impossible for black South Africans to live near the centre of cities.
A key finding is that monetary and time costs of commuting in South African cities are high and
have increased in the post-Apartheid period. Journey times are much higher than the OECD
country average and a sample of developing country cities. Part of the explanation for increasing
average commute times is population growth in South African cities, which has been substandial.
Both the population and number of commuters doubled between 1993 and 2013 in the six met-
ropolitan municipalities (metros) analysed in this paper. Since commuting costs a substantial
amount and generates negative externalities through congestion I also explore the financing of
public transport.

JEL Classification: R41, R4, R, R48,

Keywords: Commuting costs, Urban economics, South African cities

1. INTRODUCTION

According to the 2003 National Travel Survey, black South Africans spent an average of
88 min per day commuting to and from work. This was just less than double the average
commute time both in the United States in 2002, a country known for its long commut-
ing times, and Hungary, the European Union country with the longest commute times
(Stutzer and Frey, 2008). White South Africans spent less time commuting than black
South Africans, 54 min per day, but still spent more time commuting on average than
commuters in the United States and all 23 EU countries listed by Stutzer and Frey
(2008). Ten years later, the 2013 South African National Travel Survey suggested that
average commuting times had increased by a further 14 min for both black and white
South Africans.

South African cities have been shaped to a large extent by policies of segregation from
before and during the Apartheid era. This has meant that wage work opportunities are
often located far from home, particularly for black South Africans, and this results in
high monetary and time costs of commuting. Brueckner (1996) used a simple urban
model to show that the repeal of the Group Areas Act and other legislation keeping
black, coloured and Indian South Africans out of central locations in cities might radi-
cally alter racial location and commuting patterns as the land market adjusted to a new
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equilibrium. The key prediction from this model is that poorer black commuters would
displace whites in city centres where jobs were located, decreasing commuting times for
blacks and increasing them for whites.

Brueckner’s urban model incorporated the intra-urban restrictions on residential loca-
tion in Apartheid South Africa but ignored the constraints on rural to urban migration
that were also a feature of Apartheid, and thus abstracted from population growth in the
post-Apartheid period. The population in the six metros I investigate in this paper
doubled over the 20 years between 1993 and 2013, and the more general pattern was of
rapidly increasing urban population growth in the post-Apartheid period after the repeal
of legislation that made rural to urban migration very difficult for black South Africans.
In this paper, I document commuting times, costs and mode usage in South African
cities, how they have changed during the post-Apartheid period using nationally repre-
sentative household survey data and interpret these changes in light of Brueckner’s
predictions.

Inspired by Hausmann (2013) and Brueckner (1996) I also investigate whether long
and costly commutes on public transport can be thought of as high tax rates on their
hourly earnings, find that these are indeed substantial. Long and expensive commutes to
formal sector employment should make working in informal self-employment (predomi-
nantly an activity carried out near or at home) much more attractive, only adding to the
puzzle of why South Africa has a very small informal sector amidst high unemployment
(Kingdon and Knight, 2004).

Since commuting costs are high and rising, and because commuting imposes negative
externalities, I investigate the subsidisation of public transport. I document the discon-
nection between the direct public transport subsidies paid by the state and the use of
public transport by commuters. Seventy-one percent of public transport users used mini-
bus taxis to get to work in 2013 but minibus taxis received only about 1% of the total
public transport subsidy, none of which is paid for operating expenses.

2 LITERATURE REVIEW

2.1 Comparative Data on Transport Times and Costs

A number of studies have identified South Africa as having very high time costs of com-
muting relative to other countries. The 2011 OECD study “How’s life” used data from
time use surveys in 24 countries to compare commuting times." South Africa had the
highest average commute times, of 56 min per day, compared to the average of 38 min
per day.

The times reported for South Africa in the introduction are much higher than those
in the OECD study using time use survey data. The same thing is true for a number of
other countries when comparing the results from Stutzer and Frey (2008) and OECD
(2011). The three nationally representative South African surveys used in this paper also
suggest that average commuting times in South Africa are actually higher than the times
calculated from the South African Time Use Survey used in the OECD study, between
68 and 94 min per day on average. Rospabé and Selod (2006) also report much higher

" These were mostly European countries as well as the United States, Canada, Japan, Turkey and
Korea. Surveys were mostly from around 2000 but some were as late as 2009. The South African
data was from the 2000 Time Use Survey.
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commute times in Cape Town than the time use survey using the 1998 Migration and
Settlement in the Cape Metropolitan Area survey. The authors’ results imply mean two-
way commute times of 78 min per day for blacks living in Cape Town.

Zeljko and Fedderke (2006) report an average of 35 min for a one-way commute
time in South Africa but this is only slightly higher than averages reported for other
regions and the world average of 31 min. The source of the data is listed as Estache and
Goicoechea (2005), who in turn cite “UN Habitat-1998” as the source of the data. This
seems to be the Global Urban Indicators database II. Given the coverage of only Durban,
Port Elizabeth and the “East Rand” in this database,” and the lack of clarity on the
source, this data is likely to be less reliable than the other sources. Nevertheless, it is one
source of data that indicates that South African travel times may not be as much of an
outlier as suggested by a number of other sources. An earlier version of the UN Habitat
data showed that Johannesburg had the seventh longest average commute times of 50
cities in both developed and developing countries, and all six cities with longer commute
times had substantially lower car ownership levels than Johannesburg (Gakenheimer,

1999).

2.2 Explanations for and Consequences of Long Commuting Times and High
Commuting Costs

In South Africa, high transport costs and large distances between work and home have
been driven by the country’s history of forced removals and the Group Areas Act and
other measures that have shaped the country’s cities and rural areas. A policy of racial seg-
regation and forced removals led to the creation of buffer zones and to black, coloured
and Indian South Africans often living far from economic centres (Brueckner, 1996;
Selod and Zenou, 2001). Turok (2001) notes that segregation led to high levels of mobil-
ity within cities, that is costly both for individuals and the state to sustain.

Wilson (2014) showed that the urbanisation rate of black South Africans increased
by only 1% point between 1960 and 1980, rising from 32 to 33%, a fact he attrib-
uted to the pass laws and other restrictions on black mobility from rural to urban
areas. But between 1980 and 1996, a period in which these restrictions were relaxed
and repealed, the urbanisation rate rose by 10% points, and then another 12%
points between 1996 and 2011, by which time it had reached 55%. Thus, the post-
Apartheid period has been a time of dramatic increases in the population living in
urban areas, which has had important effects on commuting and congestion in South
African cities.

Researchers have begun tackling aspects of spatial dimensions of urban economic
development in South Africa. Sinclair-Smith and Turok (2012) draw attention to firm
and household location and how these have been and continue to be shaped by Apart-
heid legislation. The authors show that nearly 25% of formal sector turnover in the
Cape Town was in firms located in the centre of the city, while firms in the Cape Flats
area, which is far from the city centre, contributed just 0.5% of total formal sector

% This can be seen at the web address http://ww2.unhabitat.org/programmes/guo/guo_cityprofiles.
asp and by clicking on South Africa- these three cities are then possible options. Unfortunately, the
actual database was not working when I accessed it on 14 April 2015.
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business turnover in the city, despite being home to around one third of the city’s popu-
lation, the majority of whom are black and coloured.

Although Sinclair-Smith and Turok (2012) showed that city centres are still important
locations for jobs they also argue that growth in business turnover in Cape Town was
skewed towards areas with weaker public transport links also located far from where
most workers live. A similar idea was investigated by Du Plessis and Boozaaier (2015),
who showed that growth in the proportion of land that was built on in South African
cities between 1994 and 2011 reached its maximum at distances from the city centre of
20 km in Pretoria, 26 km in Durban, 32 km in Cape Town and 28 km in Johannesburg,
This was compared to a distance of 5-8 km from the city centre for comparably sized
European cities. This means that city growth in South Africas major cities has
mostly occurred far from the CBD and that a decentralised pattern of city development
is the norm.

This pattern of growth will clearly impact commuting and residential location deci-
sions. Growth far from the city centre is not bad for all poor households, for example
residents of KwaMashu, a large township in the north of Durban, South Africa’s third
largest city, would benefit from growth in nearby Umhlanga (an area that has drawn
businesses away from the Durban CBD) or residents of Alexandra, a township 20 km
from the centre of Johannesburg, South Africa’s largest city, from growth in nearby Sand-
ton (another area that has drawn businesses away from the Johannesburg CBD). But
clearly Sandton’s growth relative to the Johannesburg CBD would increase the likelihood
of residents of Soweto, South Africa’s largest township, located in the south west of
Johannesburg, having to make longer commutes.

In the next section, I outline a simple urban model of location and commuting deci-
sions, following Brueckner (1996), that incorporates legislated segregation in South Afri-
cas cities and that suggests a number of important factors determining commuting times
and costs. In the empirical analysis that follows I then describe commuting times,
costs and modes, showing how these have changed over 20 years in post-Apartheid

South Africa.
3. MODELLING COMMUTING AND LOCATION DECISIONS

Economists have modelled residential and work location choice and commuting pat-
terns using the tools of urban economics. Brueckner (1996) uses a version of the
simple urban model first set out by Alonso (1964) to model potential changes in
post-Apartheid South African cities resulting from the elimination of race-based land
use restrictions. I outline this model and its predictions and then explore whether
these proved to be accurate, using household survey data on commuting costs, times
and modes.

The key idea in the urban model is that individuals trade off commuting costs and
land prices. Several simplifying assumptions are made. All commuters are assumed to
commute to a central CBD. Residential location choice then determines commute time.
Individuals are assumed to consume land directly through renting it from absentee land-
lords, land consumption is fixed and housing production is ignored. There are assumed
to be two groups of individuals, black and white, with whites assumed to consume more
land than blacks. Individuals also consume a numeraire good ¢, with consumption of
this good differing between whites and blacks. Commuting costs a fixed amount per unit

© 2017 Economic Society of South Africa.
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of distance and is initially assumed to cost the same for each group. Commuting mode
differences are not provided for in the model but I discuss the implications of differential
mode use further below.

Individual budget constraints incorporate income, rent, numeraire good consumption
and commuting costs. Rent prices must vary with distance from the CBD, and hence
commuting costs, to leave individuals within each group indifferent between any location
because they consume the same amount of good c. This leads to the derivation of the
bid rent function. This is negatively sloped and steeper for blacks than whites because
blacks are assumed to consume less land than whites and thus must be compensated
more in declines in unit land prices to leave black individuals indifferent to moving fur-
ther away from the CBD.

Brueckner (1996) uses this model to compare an equilibrium with race-based restric-
tions on residential location with a “market equilibrium” with no such restrictions- argu-
ing that this is what occurred with the repeal of the Group Areas Act and other pieces of
legislation that curtailed where black, coloured and Indian South Africans could live.
Race-based restrictions are modelled as blacks not being allowed to live closer than some
distance x from the CBD. He shows, under reasonable assumptions, that the removal of
restrictions on residential location results in blacks moving close to the CBD and whites
moving away, reversing the locations of the two groups compared to the Apartheid equi-
librium. Commuting times decrease for blacks and increase for whites relative to the
apartheid equilibrium but overall commuting costs decrease. Importantly there is
assumed to be no change in the population sizes in the comparison of different
equilibria.

Brueckner (1996) argues that the shift away from residential locations in inner cities
by whites in the late 1980s and 1990s is evidence that this model can provide useful
insights into location choice and commuting behaviour in South African cities. Brueck-
ner also extends the basic model in a number of interesting directions to increase its real-
ism. One is adding in differences in opportunity costs of time between blacks and
whites, with whites assumed to have higher opportunity costs as a result of earning
higher wages. This can result in the continuation of the Apartheid equilibrium with
blacks living further from the CBD than whites, because a higher opportunity cost of
commuting increases the slope of the bid rent curve and allows whites to outbid blacks
for centrally located land.

Brueckner (1996) does not model differences in access to cars by group, which
would result in differences by race in commute times per unit of distance travelled.
The houschold survey data presented below shows massive differences in access to
cars by race in 1993. Adding differences in access to cars to the model would
increase opportunity costs for blacks by increasing their commuting times relative to
whites and push the outcome towards the equilibrium in which blacks locate in the
centre. The relative magnitude of the differences in commute times per unit of dis-
tance travelled for each group and their relative wages would then determine which
equilibrium obtained.

Which equilibrium obtains is a key determinant of relative commuting costs and
times for blacks and whites. Compared to the Apartheid equilibrium, in the market equi-
librium total commuting costs decline, average commuting costs decrease for black South
Africans and increase for whites. As noted above, if opportunity costs of commuting are
high enough for whites relative to blacks the abolition of race-based location laws does

© 2017 Economic Society of South Africa.
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not change the city structure much- blacks move towards the CBD but are still further
away than whites.

The increased travel times noted in the introduction for all groups and the detailed
analysis of data from South African cities below indicate that increases in population are
an important part of the story that was excluded from the model of Brueckner (1996).
Brueckner (1996) focused on intra-city residential location laws but ignored laws restrict-
ing rural to urban migration that played a very important role in shaping South African
cities and that, when abolished, resulted in dramatic increases in the number of people
living in cities, as discussed above. The differences between the predictions of the model
and the empirical outcomes is also partly the result of the simplification that commuters
commute to a central CBD where all jobs are located, a feature Brueckner (1996) noted
was already changing in the early 1990s. Although Sinclair-Smith and Turok (2012)
showed that the Cape Town city centre is still a location for firms constituting 25% of
turnover in the city, they also showed that firms and jobs are shifting away from the city
centre. The results from Du Plessis and Boozaaier (2015) that the growth in the propor-
tion of space that was built up in South African cities in the post-Apartheid period was
highest far away from city centres also show that this simplifying central CBD assump-
tion is more problematic than might have been the case in the mid-1990s when Brueck-
ner (1996) was studying South African cities.

The movement of whites out of central city areas predicted within the simple urban
model would likely imply that many service-based jobs would move towards the suburbs,
rather than continue in the central CBD as assumed in the model. This is another poten-
tial force that would result in aggregate commuting costs increasing despite the abolition
of race-based residential location laws. The Brueckner (1996) exposition of the simple
urban model highlights some of the important forces that shaped and continue to shape
South African cities and influence commuting behaviour.

Using the Brueckner (1996) model as a basis for thinking about changes in commut-
ing and residential location in the post-Apartheid period in South Africa, and incorporat-
ing discussion of some of the other important forces discussed above, in the analysis
below I describe how commuting costs, times and modes have changed in South African
cities.

4. CHANGES IN COMMUTING TIMES, COSTS AND
MODES IN SOUTH AFRICAN CITIES

The model of Brueckner (1996) suggested that the repeal of the Group Areas Act and
other discriminatory legislation related to where some groups were legally allowed to live
might have important consequences for household location decisions and the cost of
commuting. In this section, I describe changes in commuting costs and modes in South
African cities, using the 1993 Project for Living Standards and Development (PSLSD)
and the 2003 and 2013 National Travel Surveys and exploring how these changes com-
pare to the predictions of the simple urban model of Brueckner (1996).

4.1 Survey Data on Transport Modes, Times and Costs
To answer questions on how the costs of commuting have changed in South African
cities in the post-Apartheid period, I use three nationally representative household surveys

© 2017 Economic Society of South Africa.
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covering 21 years from 1993 to 2013.> The 1993 PSLSD was conducted by the
Southern Africa Labour — Development Research Unit (SALDRU) and Statistics
South Africa conducted the 2003 and 2013 National Travel Surveys. I use data from
these three surveys for six metropolitan areas: Cape Town, Durban, Ekurhuleni (the
East Rand), Johannesburg, Port Elizabeth and Tshwane (Pretoria). The PSLSD sur-
veyed 8,791 households and approximately 40,000 individuals. The NTS samples
were larger- surveying approximately 45,000 and 43,000 houscholds, respectively. In
limiting the sample to the metropolitan areas and confining my analysis to working
individuals the sample size is 3,243, 14,659 and 15,297 individuals in 1993, 2003
and 2013, respectively.

The 1993 PSLSD differed slightly from the other two surveys in that it collected data
on commuting for regular and casual workers only while the informally self-employed
were not asked transport-related questions. This group was 12% of the total weighted
number of employed residents in the metro areas I study in the PSLSD. Data from four
of the Surveys of Employers and Self-Employed from 2009 and 2013 show that around
55% of businesses run by the informally self-employed in metro areas are based at the
owner’s home. This means that the 1993 survey is likely to overestimate transport times
and costs compared to later surveys that asked information about all workers, since a
group with a large fraction of members who have zero commuting times and costs were
excluded. To overcome this limitation I use the 1995 October Household Survey (OHS)
to impute travel modes and journey times for the informally self-employed in the 1993
PSLSD (12% of total employment in the six metros), using the distribution of modes
and times for the informally self-employed in the OHS. I then use the PSLSD data to
impute costs based on these imputed modes and times as well as population group, gen-
der, province and income.

The other important difference between the surveys is that the 2003 NTS did not ask
drivers their cost of getting to work while the 2013 N'TS and 1993 PSLSD did. All three
surveys allowed proxy respondents to answer questions on behalf of respondents who
could not be interviewed. Walkers and cyclists were not asked about their commuting
costs in the 2003 and 2013 surveys and I assume these are zero since 99% of walkers
and cyclists in 1993 reported zero commuting costs.

4.2 The Evolution of Commuting Times

The extensive commuting times in South Africa mentioned in the introduction and dis-
cussed in the literature review are one part of the cost of commuting- time spent com-
muting could be spent working, relaxing or with family. Table 1 shows average one way

® There are other sources of nationally representative household survey data on transport times or
costs that I have not used. The OECD study mentioned in the literature review used the 2000
Time Use Survey. This survey has some indicators of fieldworker fraud (Finn and Ranchhod,
2017) so it has not been included in this study. The 2013 Time Use survey had not been released
by Stats SA at the time of this research so was also not included. I have also not considered the four
Income and Expenditure Surveys undertaken by Statistics South Africa in the post-Apartheid
period as Statistics South Africa made substantial changes across the four surveys that make com-

parability difficult (Yu, 2008).
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Table 1. Mean travel time by mode and year

1993 2003 2013
Mode
Walk 21.55 27.38 34.89
(1.76) (1.00) (1.06)
Cycle 34.60 43.83 56.28
(4.48) (4.70) (4.00)
Drive 30.76 36.80 45.25
(1.52) (0.48) (0.61)
Train 60.31 74.38 81.92
(2.94) (2.34) (1.83)
Bus 57.56 57.52 75.67
(3.13) (1.36) (1.83)
Minibus 50.32 49.74 56.81
(2.08) 0.77) 0.72)
Car Passenger . 38.45 49.13
() (0.97) (1.32)
Company Transport . 49.53 55.42
() (3.85) (3.28)
Other 25.53 37.63 33.92
(9.49) (3.75) (6.45)
Multiple Modes 58.98 79.04 85.24
(2.03) (1.27) (1.50)
All 39.57 44.97 52.19
(1.72) (0.64) (0.54)

Standard errors in parentheses.

commute times by year and travel mode.* The trend is one of rising commute times
across all modes. There are clearly important differences in commuting times by mode
of transport. Those taking trains, buses, taxis and particularly those using multiple modes
to get work have the longest commute times. Walkers and drivers have shorter commute
times. But all modes have seen increasing commuting times between 1993 and 2013.
Apartheid forced black South Africans to live far away from city centres. This is clearly
visible in Table 2, which shows mean one way commute times by race. There are sub-
stantial differences across race groups, as noted in the introduction (although those were
for South Africa as a whole, not just cities). These differences have persisted but declined
somewhat in the post-Apartheid era. Commute times for Indians have declined, while
the increases for whites between 1993 and 2013 have been larger both proportionally
and in absolute terms than those for other groups. This is suggestive evidence that some
blacks, coloureds and particularly Indians have benefitted from the removal of Apartheid
legislation, in that their commute times have increased less or not at all, relative to
whites. Including population growth in the simple urban model presented above would
generate a very similar result, since congestion increases commuting times for all but the

* In using data on hours spent commuting I set those reporting more than 4 h one-way journey
times to missing. This affects 27 observations out of 32,600 observations with a positive journey
time across the three waves of data. When looking at the fraction of income spent on commuting I
set this to missing only if it was greater than 1. This affected about 290 commuters out of roughly
21,000 with positive earnings and commuting costs data. Most of these appear to be cases where
the period of costs is mismeasured- for example a person reports what looks like a monthly value
for transport costs but this is listed as a per day or per single trip amount in the data. I have not
attempted to fix these issues- I have simply set it to missing and excluded these from the analysis.
In using income data, I have set answers collected as bracket information to the midpoint and set
incomes in the top bracket to twice its minimum value, following Simkins’ suggestion reported in

Wittenberg (2014).
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Table 2. Mean travel time by race and year

1993 2003 2013
Mode
Black 49.32 52.90 58.44
(1.80) (0.87) (0.65)
Coloured 41.24 40.76 49.15
(2.44) 0.97) (1.11)
Indian 48.30 37.99 44.31
(10.59) (1.03) (1.38)
White 27.29 31.10 37.17
(1.45) (0.56) (0.84)
All 39.57 44.97 52.19
(1.72) (0.64) (0.54)

Standard errors in parentheses.

lable 3. Mean and median travel time by labour income quintile

1993 2003 2013
Mode
Quintile 1 Median 30 45 45
Mean 32.5 47.9 53.5
(1.7) (1.3) (1.1)
Quintile 2 Median 40 50 50
Mean 45.3 52.3 56.7
(1.8) (1.3) (1.0)
Quintile 3 Median 40 45 45
Mean 48.2 50.8 52.6
(2.0) (1.1) (1.1)
Quintile 4 Median 30 39 45
Mean 40.1 44.1 50.2
(2.6) (0.8) (1.0)
Quintile 5 Median 30 30 40
Mean 31.6 36.4 48.0

1.7 (0.7) (1.0)

Standard errors in parentheses.

removal of race based restrictions benefits blacks relative to whites. I document the
increases in commuter numbers below.

In one of the extensions to the urban model described above, income differences
between black and white groups change the opportunity cost of commuting. In this
extension race and income are perfectly correlated. Table 3 shows mean and median one
way commute times by labour income quintile. The changes in commuting times by
race and income do not tell the same picture, implying that income and race are not per-
fectly correlated. Median and mean commuting times have risen most for the lowest
income individuals, followed by quintiles 4 and 5 while the median and mean for quin-
tile 3 has increased much less. These patterns will be further explored below.

4.3 Trends in Monetary Costs of Commuting

Increases in commuting times suggest that the monetary cost of commuting may have
increased also. The top two panels of Table 4 show the 25th, 50th, mean and 75th per-
centile real monthly rand amounts spent across the three surveys. The top panel excludes
drivers because drivers were not asked about costs in 2003. The middle panel includes
drivers but excludes 2003 for the same reason. When excluding drivers the top panel
shows that the 25th percentile was zero in all waves, because of the number of walkers,
cyclists, those working at home, and others not reporting expenditure. But the median

© 2017 Economic Society of South Africa.
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Table 4. Percentile and mean real cost by year

1993 2003 2013
Excl drivers
25th Percentile 0 0 0
Median 232 253 333
Mean 261 460 392
75th Percentile 366 422 559
Standard Error of Mean 12 45 7
All modes but excl 2003
25th Percentile 13 . 120
Median 293 . 500
Mean 394 . 867
75th Percentile 513 . 1075
Standard Error of Mean 23 . 24
All modes by race but excl 2003
Black
Median 293 . 430
Mean 288 . 646
Coloured
Median 293 . 430
Mean 377 . 775
Indian
Median 293 . 1000
Mean 380 . 1482
White
Median 366 . 1075
Mean 523 1479

Note: These are real costs deflated to the 2013 NTS- June 2013. The top panel excludes driv-
ers from all years because drivers were not asked costs in 2003. The bottom two panels
include all modes but do not report 2003 costs.

increased by 43%, the mean by 50% and the 75th percentile by 53% between 1993 and
2013. When including drivers, shown in the middle panel, cost increases are larger. The
25th percentile has increased by a factor of 9, although from a small base, the median is
estimated to have increased by 66%, the mean more than doubled and the 75th percen-
tile also doubled.

The changes in costs by race, shown in the bottom panel of Table 4, are generally sim-
ilar to changes in times. Increases in costs were smallest for black and coloured commut-
ers, and much higher for whites than for blacks or coloureds, although they were higher
for Indians than for whites. This suggests that the general picture is of rising commuting
costs across all races, but of larger relative and absolute increases for whites. This is con-
sistent with Brueckner’s model of how cities would be affected by changes in legislation
on where people could live within cities, if congestion is included in the model.

It is also possible to compare costs for different modes of transport. Table 5 shows the
changes in costs for three types of public transport and for drivers. The mean and
median monthly real cost for train users decreased between 1993 and 2013. Although
this may seem surprising this decline is partly because PRASA, the parastatal that runs
intracity the Metrorail trains in South Africa, does not have full control over fares. The
2010 annual report of PRASA noted that 2009 was the sixth year in a row in which
there were no approved increases for Metrorail fares (PRASA, 2010), and these six years
were a period in which the consumer price index increased by more than 40%. The
mean and median monthly cost for bus users increased by more than a third in real
terms between 1993 and 2013 while the mean monthly spending for taxi users increased
by more than 50% in real terms. The mean and median for drivers increased very dra-
matically, by nearly 300%. This may partly be due to differences in how drivers costs
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Table 5. Median and mean real cost for public transport by year

1993 2003 2013
Mode
Train Median 220 138 155
Train Mean 276 194 239
SE of Mean 18 13 17
Bus Median 293 316 430
Bus Mean 330 459 471
SE of Mean 20 55 13
Taxi Median 293 338 473
Taxi Mean 355 488 548
SE of Mean 12 52 9
Drive Median 366 . 1505
Drive Mean 583 . 1921
SE of Mean 45 56

Note: These are real costs deflated to the 2013 NTS- June 2013. SE of Mean is the Standard
Error of the Mean. Drivers were not asked costs in 2003.

reported in 1993 and 2013. However, it is consistent with Table 1, showing that average
time spent commuting for drivers increased by nearly 50%, a larger percentage increase
than for the other public transport modes.

The central conclusion is that either with or without drivers, real commuting cost
increases have been large in the post-Apartheid period. Increases were largest for private
car users and minibus taxi users. These cost increases are even larger when considering
that median real labour income did not increase between 1993 and 2014 while the mean
increased by only around 25% (M. Wittenberg, Trends in Earnings and Earnings
Inequality in South Africa: 1993-2014, Unpublished Working Paper).

4.4 Trends in Commuting Mode Usage

Brueckner’s model suggests that the repeal of Apartheid legislation affecting residential
location choices in cities may have affected commuting and housing location patterns by
race. The analysis above has shown that while time and monetary cost increases were
highest for whites, there were substantial increases in these costs across all races and
modes of commuting. This suggests that congestion caused by rapid population and
commuter growth is likely also a key determinant of the increases in commute times
shown above. According to the three sources of survey data between 1993 and 2013, the
South African population in the six cities analysed in this paper was estimated to have
doubled from about 10 to 20 million people and the number of employed increased
from 3.8 to 7.4 million. Table 6 shows the number of commuters carried by mode and
year in the six cities analysed in this paper. The last row shows the total number of
employed in each year, which increased by 95% over 20 years. The number of commut-
ers who used taxis increased by 160%, from about 650,000 to 1.7 million people over
the same period. This does not include the nearly 700,000 multiple mode users, 75% of
whom used taxis in 2013. The number of commuters using cars to get to work (either as
passengers or drivers- see the second last row in the table) doubled from about 1.5 to 3
million between 1993 and 2013. The absolute number of bus and train users increased,
but the percentage increases were smaller compared to taxis and driving, 30% and 50%,
respectively. The number of commuters who walked to work also doubled, increasing

from 350,000 to 700,000 people.
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Table 6. Mode numbers by year

1993 2003 2013
Mode

Walk 388,700 396,533 696,411
(71,520) (23,867) (29,776)
Cycle 15,051 17,302 40,640
(4,616) (2,906) (5,296)
Drive 1,584,886 1,517,087 2,480,858
(255,120) (56,972) (94,093)
Train 253,875 232,721 375,018
(57,020) (21,640) (27,495)
Bus 252,788 273,692 330,539
(39,108) (18,188) (23,307)
Minibus 707,751 928,226 1,692,989
(109,498) (46,393) (63,626)
Car Passenger 0 292,241 427,840
) (15,730) (21,701)
Company Transport 0 49,445 61,302
) (6,782) (6,698)
Other 21,142 25,195 14,913
(5,171) (4,697) (3,231)
Multiple Modes 366,054 714,526 661,826
(57,354) (39,736) (30,932)
Works at home 109,537 397,426 347,530
(17,124) (19,104) (21,643)
Drive + Car passenger 1,584,886 1,809,328 2,908,698
(254,673) (62,155) (98,287)
All 3,691,133 4,843,503 7,129,867
(421,038) (134,398) (168,343)

Standard errors in parentheses.

To make the trends in relative mode usage clearer, Table 7 shows the proportions
using each mode by year. Being a car passenger and driving were not separated in 1993
so rows three and seven are added together to compare the proportion of those driving
in a car to work either as a driver or passenger in the last row of the table. The table
shows that driving and using minibus taxis are the two most important forms of com-
muting in all years. Together driving and minibuses account for between 55% and 65%
of commuting in each survey. Approximately, 10% of commuters in South African cities
walked to work in each of the three surveys. In 1993, roughly 60% of those using multi-
ple modes reported using taxis while this was about 75% in 2013.

Taxi operational expenses are not subsidised by the state and are a form of private
transport. Thus, private motorised transport is by far the dominant form of transport to
work, either as a taxi passenger, a car passenger or a car driver. The data from Table 7
suggests that state-subsidised public transport (train and bus’) is used by a small and
declining fraction of the working population to get to work. Around 12% of the working
population used subsidised public transport in 1993 and only 8.9% used it in 2013. In
2013, NTS Gautrain and Bus Rapid Transport were listed as possible options for com-
muters. In Table 7, these are included in the train and bus categories, respectively. City
dwelling commuters (0.67%) reported using BRT in 2013 and only 0.1% of Gauteng
city residents reported using Gautrain to get to work.

> There are some private buses that do not receive state subsidies. I do not know a reliable figure
for what fraction these are of total buses but my sense is that it is not large. For an example of non-
subsidised buses see Medley (2012). Khan (2014) states that in eThekwini municipality (Durban)
about 900 of 1,564 buses operating in Durban belong to subsidised operators, information that
was obtained from interviews with officials from the old Durban Transport Department.
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Table 7. Work travel mode percentages by year

year
Work travel mode 1993 2003 2013
% % %
1. Walk 10.5 8.2 9.8
2. Cycle 0.4 0.4 0.6
3. Drive 42.8 31.3 34.8
4. Train 6.9 4.8 5.3
5. Bus 6.8 5.6 4.6
6. Minibus Taxi 19.1 19.2 23.7
7. Car Passenger 0.0 6.0 6.0
8. Company Transport 0.0 1.0 0.9
9. Other 0.6 0.5 0.2
10. Muldple Modes 9.9 14.7 9.3
11. Works at Home 3.0 8.2 4.9
Total 100.0 100.0 100.0
Drive+ Car Passenger 42.8 37.3 40.8

Table 8. Proportions using public transport and driving by race

1993 2003 2013
Drive PT Drive PT Drive PT
Race
Black 0.08 0.72 0.13 .653 0.22 0.59
(0.01) (0.02) 0.01) (0.01) (0.01) (0.01)
Coloured 0.35 0.54 0.40 423 0.44 0.43
(0.03) (0.03) (0.02) (0.01) (0.02) (0.02)
Indian 0.63 0.25 0.65 262 0.78 0.14
(0.08) (0.09) (0.03) (0.03) (0.02) (0.02)
White 0.82 0.08 0.83 .027 0.86 0.02
(0.03) (0.02) (0.01) (0.00) (0.01) (0.00)

Standard Errors in Parentheses. PT is Public Transport and includes all those reporting that
they used bus, train, taxi or multiple modes to get to work.

In the previous sections, I noted large differences between blacks and whites in com-
muting times. Table 8 shows part of the explanation for these differences — very different
rates of car usage and public transport usage. A much lower fraction of black South Afri-
cans drive to work than other groups and especially whites. Only 8% of black workers
drove to work compared to 83% of whites in 1993, By 2003, the fraction of black South
Africans that drove to work was 13% and was still 83% for whites, while it had climbed
to 22% for blacks and 86% for whites by 2013. There has been a concomitant decline
in the proportion of commuters taking public transport.

4.5 The Tax on Labour Income from Time and Monetary Costs of Commuting

The large increases in commuting times and costs are likely to have affected the incen-
tives to work and labour supply, as argued by Brueckner (1996). In this section, I explore
the fraction of labour income spent on transport and then examine the opportunity costs
of time, following a suggestion of Hausmann (2013), both of which function as a tax on
hourly earnings from labour.

Table 9 shows the mean of monthly commuting costs as a fraction of gross income by
transport mode. The mean fraction has increased from 10% in 1993 to 13% in 2013.
The fraction of earnings spent getting to and from work is substantial for taxi and bus
users over all waves and is roughly 14-15%. The fraction spent is lower for car users in
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Table 9. Mean transport costs as a percentage of income by Mode

1993 2003 2013
Walk 0.00 0.00 0.00
Cycle 0.00 0.00 0.00
Drive 0.07 . 0.17
Train 0.12 0.08 0.08
Bus 0.12 0.14 0.15
Minibus Taxi 0.14 0.16 0.17
Car Passenger . 0.12 0.06
Company Transport . 0.07 0.02
Other 0.00 0.08 0.09
Multiple Modes 0.16 0.22 0.21
All Modes 0.10 0.12 0.13

1993, who generally have higher incomes, although the fraction of income spent on driv-
ing more than doubled compared to 1993 and 2013. Those who use multiple modes
spend the largest fraction of income on commuting to work, more than 20% in 2003
and 2013. Those who walk or cycle are assumed to not incur any costs of commuting,.

By 2013, the mean fraction of income spent on transport by users of cars, taxis, buses
and multiple mode users was more than 10%, and in 1993 all of these except car users
were also spending more than 10% of their incomes on transport. The 1996 South Afri-
can Department of Transport’s White Paper on Transport set a target that commuters
should not pay more than 10% of disposable income on transport (Department of
Transport, 1996). South Africa thus does not seem to be making progress on achieving
this goal. Venter and Behrens (2005) note that this specific goal was modified in the
National Land Transport Strategic Framework for 2002-2007 so that households should
not spend more than 10% of their disposable income on public transport, which is simi-
lar but not the same as spending on commuting by individuals (as it aggregates across
individuals and includes other public transport costs than commuting to work and
excludes car usage costs).

Ricardo Hausmann (Hausmann, 2013) argues that transport costs and times consti-
tute a regressive tax on labour. He argues that commuting costs are a disincentive to
working in the formal economy because informal work is often undertaken near the
home and so commuting costs are negligible. In Hausmann’s hypothetical example, low
income formal sector workers commute for 3 h per day and spend the equivalent of 2 h
of work on transport costs, transforming an 8 h work day into an 11 h day for which
pay net of monetary transport costs is the equivalent of 6 h of work. Hausmann notes
this example implies a 45% effective tax on low income workers in the formal sector and
is one reason why workers may be inclined to take a lower paying job in the informal
sector near where they live.

Clearly monetary costs of commuting reduce net income. Commuting times lower
hourly wages if they are included in the length of the work day and thus contribute to
the tax of commuting on hourly wages. Commuting times also reduce time available for
other activities and thus increase the opportunity cost of commuting. There is evidence
that commuting is viewed as one of the least enjoyable daily activities (Stutzer and Frey,
2008).

To further investigate the possible tax on labour from commuting costs the implied
median tax rate by different modes of transport is estimated following Hausmann’s sug-
gestion. To estimate these tax rates requires data on monetary costs of commuting, time
costs of commuting and hours worked per week, as well as days worked per week if

© 2017 Economic Society of South Africa.



South African Journal of Economics Vol. 85:3 September 2017 335

Table 10. Tax rates from transport costs by mode using 2003 NTS

Hourly wage Adjusted hourly wage Effective tax rate

Mode

Walk 6.45 5.91 7.69

Cycle 7.48 6.34 12.73

Train 7.75 5.62 28.38

Bus 9.69 6.78 28.41

Minibus 8.72 6.19 27.10

Multiple Modes 8.72 5.61 38.51

commuting costs and times are asked or given per day. The 1993 PSLSD asked only
hours worked per week and only for regular and casual workers. The 2003 NTS asked
days worked but not hours worked per week. The 2013 NTS did not ask hours or days
worked per week. It is thus only possible to use the 2003 NTS data to calculate effective
tax rates of commuting and, therefore, it is not possible to explore how these tax rates
have changed in the post-Apartheid period.

To calculate the tax of commuting for the 2003 NTS, the daily two-way commute
time is multiplied by five and added to the reported number of days worked per week
muldplied by 8 h per day. This is then the adjusted weekly hours worked- which will be
overestimated for those who work less than 8 h per day and underestimated for those
working more. Monthly transport costs are then subtracted from monthly gross pay to
obtain an income measure net of transport costs. Hourly wage and adjusted hourly wage
are then calculated and the tax is the percentage difference between these two.

Table 10 shows the median hourly wage, median hourly wage adjusted to include
hours commuted and the median tax rate by mode of transport for the 2003 NTS.
While not as high as Hausmann’s estimates, median tax rates are still high for the 2003
NTS, particularly for public transport. The highest taxes are for those using multiple
modes at 39%. Bus and train commuters both have the second highest median tax rate-
around 28% while taxi users face an 27% tax from commuting times and monetary
costs.® Thus to answer part of the question posed in the title of this paper — commuting
costs impose a substantial tax on commuters who use public transport, and as shown
below, these are more likely to be in the bottom half of the earnings distribution.

The median tax rates incorporating time and monetary costs are very high for public
transport users and may be responsible for decreasing labour supply, as suggested by
Brueckner (1996) and Hausmann (2013). Since a large fraction of those in the informal
sector work close to home (recall that between 50 and 60% of informal business owners
operate from home), transport costs are likely to be low for the informally self-employed.
The high implied tax rates of transport costs for public transport commuters and thus
low incentives to commute to formal sector work thus only deepens the puzzle of why
South Africa’s informal sector is so small (Kingdon and Knight, 2004).

5. FINANCING AND TARGETING OF PUBLIC TRANSPORT

Given the high and rising costs of commuting shown above, and the large increases in
city population and commuters, it is of interest to explore the role of government in pro-
viding solutions to externalities caused by commuting. In this section, I document how

® Drivers were not asked about their costs in the 2003 N'TS so tax rates cannot be calculated.
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Figure 1. Public transport subsidies from DOT [Colour figure can be viewed at wileyonli-
nelibrary.com]

Notes: PRASA is the operator of inter and intracity trains. PTOG is the provincial
operating grants to private bus operators contracted by provincial governments. Gau-
train is the train in Gauteng Province targeted at high income commuters. PTISG is
the grant for Bus Rapid Transport Systems operating in some cities (Johannesburg,
Cape Town and Durban). The source of the Figure is Department of Transport
(2013) and the y axis is billions of (nominal) rands.

public transport subsidies are disbursed among the different transport modes and then
discuss how well targeted public transport spending is. Public transport spending by the
South African state is premised partly on the notion that it provides positive externalities
and is “socially necessary” (Department of Transport, 1996). Venter and Behrens (2005)
also note that the National Land Transport Transition Act of 2000 states that public
transport subsidies should be targeted at “currently marginalised users and those who
have poor access to social and economic activity.” Brueckner (1996) argues that in lower-
ing the cost of commuting from distant locations, some public transport subsidies delay
the relocation of poor individuals to locations closer to employment, and thus lower wel-
fare. Perhaps the clearest example of this in South Africa is the continued subsidisation
of Putco commuter buses on the Moloto road, which originally existed to provide daily
transport commuters who were residents of the KwaNdebele homeland into Pretoria dur-
ing Apartheid, a journey that regularly takes 3 h each way.

Public transport subsidies are distributed to private bus operators, to the new Bus
Rapid Transport systems in larger cities, to PRASA, the provider of intracity train serv-
ices, and to Gautrain, the new train service in Gauteng targeted at middle class users.
Minibus taxi operations are not subsidised but there is a taxi recapitalisation programme
that provides an incentive to scrap older, smaller taxis and a grant to purchase newer
taxis. Taxis and buses also benefit from spending on the road network. Brueckner (1996)
noted that public transport subsidies were approximately 0.5% of GDP in 1991. Data
from the Department of Transport for all of South Africa shown in Fig. 1 suggests that
public transport subsidies had increased slightly to around 0.55% of GDP by 2013, with
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Table 11. Work travel mode and income quintile in 2013

Income quintile

Mode 1 2 3 4 5
% % % % %

1. Walk 20.5 12.9 8.4 6.8 4.1

2. Cycle 0.9 0.5 0.5 0.5 0.5

3. Drive 10.2 11.1 27.9 48.3 65.6

4. Train 7.3 8.6 5.3 4.5 2.1

5. Bus 5.1 6.7 5.3 3.7 2.1

6. Minibus Taxi 31.9 34.8 27.8 16.5 11.1

7. Car Passenger 3.9 5.7 7.4 7.2 4.9

8. Company Transport 1.0 1.5 1.5 0.4 0.4

9. Other 0.3 0.1 0.3 0.2 0.3

10. Multiple Modes 10.8 14.7 11.8 7.7 4.4

11. Works at Home 8.1 3.6 3.7 4.2 4.3

Total 100.0 100.0 100.0 100.0 100.0

1. Walk 38.7 25.0 16.0 12.7 7.6 100
2. Cycle 30.8 16.2 17.7 18.0 17.3 100
3. Drive 6.3 7.0 17.4 29.5 39.8 100
4, Train 26.2 31.5 19.2 15.8 7.3 100
5. Bus 222 299 23.2 15.8 8.9 100
6. Minibus Taxi 26.0 29.0 22.7 13.3 8.9 100
7. Car Passenger 13.3 20.1 25.7 24.3 16.7 100
8. Company Transport 20.2 31.2 31.4 8.1 9.1 100
9. Other 24.4 9.4 25.1 17.2 239 100
10. Multdiple Modes 21.7 30.4 23.9 15.3 8.8 100
11. Works at Home 34.0 15.3 15.6 17.3 17.8 100
Total 20.0 20.5 20.1 19.7 19.6 100

The first panel gives the proportions by mode for each income quintile and the second panel
gives the proportions by income quintile for each mode.

about a third of this going towards capital spending for PRASA on new trains, a process
dogged by numerous allegations of corruption.

Mode use proportions for all of South Africa imply that minibus taxis carry around
71% of all commuters travelling by either bus, train or taxi. Despite this, Fig. 1 indicates
that 99% of spending on public transport goes to bus and train operators (these figures
exclude spending on the road network) and that minibus taxis receive about 1% of the
total direct public transport spending by the South African state, in the form of the
scrapping allowance for old taxis.

5.1 Targeting of Public Transport Spending

The previous analysis showed that public transport spending is skewed heavily towards
train and bus operators, despite these being a small and declining mode choice for com-
muters. Given this and the stated goal of the South African government to subsidise pub-
lic transport for marginalised users, it is of interest to explore the extent to which public
transport spending is targeted at low income individuals. The top panel of Table 11
shows the distribution of modes by quintile of earnings from employment in 2013. Min-
ibus taxis are the most common mode of transport in the bottom two quintiles, answer-
ing the second part of the question posed in the title of this paper- taxi commuters are
relatively poor. Only 12% of those commuters in the lowest quintile use publicly subsi-
dised buses or trains, this is 15.3% in quintile 2, 10.6% in quintile 3, 8.2% in quintile 4
and 4.2% in the top quintile. Driving is the most common mode in the top three
quintiles.
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The bottom panel of Table 11 shows the proportion of mode use in each quintle, to
give another angle on the targeting of public transport subsidies. Fifty-two percent of bus
users and 58% of train users are in the bottom 40% of the labour income distribution, but
a similar proportion of minibus taxi users are in the bottom 40% of the distribution and
minibuses are not subsidised by the state. Thus, public transport subsidies for buses and
trains are somewhat well targeted, but the complete lack of subsidisation of minibus taxis
means an important group of relatively low income commuters is not subsidised at all.

6. CONCLUSION

The time costs of commuting in South Africa are substantially higher than in a number
of other countries, meaning less time is available for leisure and reducing productivity.
High time costs have partly been attributed to Apartheid-era legislation that made it ille-
gal for black South Africans to live near city centres where many jobs are located. This
explanation is consistent with the extremely long average commute times for black South
Africans in 1993, on the eve of democracy. There was an expectation that commute
times and costs could decline in the post-Apartheid period as the land market adjusted
to a situation where racially based residential location laws were repealed (Brueckner,
1996).

Household survey data from three surveys covering the period 1993-2013 show that
average commute times in South African cities have actually increased over the last 20
years. This can partly be explained by the doubling of the number of commuters over
this period in the six cities studied in this paper, itself a result of the removal of legisla-
tion that prevented black South Africans from moving to urban areas. This was ignored
in the urban model put forward by Brueckner (1996), who used it to suggest that the
abolition of race-based legislation governing who could live where within cities would
lead to blacks moving towards the centre of cities and whites moving away. However, the
finding that commute times increased the most in proportionate and absolute terms for
whites is consistent with the prediction of Brueckner (1996).

Rising commuting times also mean rising costs- and this is shown in the household sur-
vey data, where median and mean costs increased by around 50% in real terms between
1993 and 2013 when excluding drivers, who were not asked costs in 2003, or 66% and
100% when including drivers. This is substantial when considering that real median earn-
ings did not change between 1993 and 2014 and mean income only increased by 25%
(M. Wittenberg, Trends in Earnings and Earnings Inequality in South Africa: 1993-2014,
Unpublished Working Paper). Costs increased the most for drivers, then taxi and bus,
while real costs for train users decreased. Costs increased more for Indians and whites than
for blacks and coloureds, which is also consistent with the Brueckner model, but rose for
all races, suggesting congestion and rapid city growth has also been important.

The household survey data show that the post-Apartheid period was one in which
there was an important shift away from publicly subsidised transport and towards mini-
bus taxis. With commuter numbers having doubled the number of car users and walkers
also doubled, the number of taxi users increased by 160% while the number of bus and
train users increased by 30% and 50%, respectively.

Rising costs and times of commuting reduce net income and increase the number of
hours required to earn any income. Hausmann (2013) thus argued that transport costs
and times can be thought of as a tax on hourly earnings. Median tax rates were calculated
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using the 2003 NTS by transport mode. Multiple mode users facing a 39% tax rate and
train, bus and minibus users facing a tax rate of approximately 28%. Thus, public trans-
port commuters, a substantial fraction of whom are poor, do have large reductions in
hourly earnings as a result of transport costs and times. The high costs of commuting
also suggest that intervention by the state is required. I noted that public transport subsi-
disation has kept pace with GDP growth and that although somewhat well targeted- the
40% lowest income commuters constitute around 55% of the commuters who use pub-
licly subsidised transport- the omission of taxis from public subsidisation means that a
substantial fraction of poor commuters are not subsidised by the state.

The high and increasing commuting costs shown in this paper place a significant bur-
den both on individuals and their household members, the state, as well as firms that
employ commuters, who are likely to be less productive after early morning starts, long
commuting times and late returns to home. Policies that improve the targeting of public
transport spending as well as those that lead to denser cities and to job opportunities
being located closer to the poor would help to mitigate these costs.

ACKNOWLEDGEMENTS
The paper has benefited from the comments of participants at SALDRU and CSSR (University of Cape

Town) and RESEP (Stellenbosch University) seminars, Jan Brueckner and the anonymous reviewer. The
financial assistance of the Research Project on Employment, Income Distribution and Inclusive Growth is
acknowledged. Findings, opinions and conclusions are those of the author and are not to be attributed to said
Research Project, its affiliated institutions or its sponsors’.

DISCLOSURE

In the interests of transparency: I am the co-owner of a website that assists commuters to
use minibus taxis in Johannesburg, Cape Town and Durban, see www.taximap.co.za

REFERENCES

ALONSO, W. (1964). Location and Land Use. Cambridge: Harvard University Press.

BRUECKNER, J. K. (1996). Welfare gains from removing land use distortions: An analysis of urban change in Post-
Apartheid South Africa. Journal of Regional Science, 36: 91-109.

Department of Transport. (1996). White Paper on National Transport Policy. Available at: http://www.gov.za/documents/
National-transport-policy-white-paper [Accessed 3 May 2017].

. (2013). National Road Based Public Transport Transformation Plan: from bus to public transport subsidisation.
National Council of Provinces presentation. Available at: https://pmg.org.za/committee-meeting/15589/

DU PLESSIS, D. J. and BOOZAAIER, 1. (2015). The evolving spatial structure of South African cities: A reflection on
the influence of spatial planning policies. fnternational Planning Studies, 20: 87-111.

ESTACHE, A. and GOICOECHEA, A. (2005). A “Research” Database on Infrastructure Economic Performance. The World
Bank Policy Research Working Paper Series number 3643, World Bank.

FINN, A. and RANCHHOD, V. (2017). Genuine fakes: The prevalence and implications of fieldworker fraud in a large
South African survey. World Bank Economic Review, 31: 129-157.

GAKENHEIMER, R. (1999). Urban mobility in the developing world. Zransportation Research Part A, 33: 671-689.
HAUSMANN, R. (2013). The Logic of the Informal Economy. Available at: http://www.project-syndicate.org/commen-
tary/the-logic-of-the-informal-economy-by-ricardo-hausmann [Accessed 04 February 2015].

KHAN, S. (2014). Historical evolution of Durban’s public transport system and challenges for the post-apartheid metro-
politan government. New Contree, 70: 173-194.

KINGDON, G. and KNIGHT, J. (2004). Unemployment in South Africa: The nature of the beast. World Development,
32: 391-408.

MEDLEY, L. (2012). Book on Indian Buses Industry. Available at: http://www.iol.co.za/dailynews/lifestyle/book-on-
indian-buses-industry-1.1401733 [Accessed 07 April 2015].

OECD. (2011). Hows Life?: Measuring Well-Being. Paris: OECD Publishing.

© 2017 Economic Society of South Africa.


http://www.taximap.co.za
http://www.gov.za/documents/National-transport-policy-white-paper
http://www.gov.za/documents/National-transport-policy-white-paper
https://pmg.org.za/committee-meeting/15589/
http://www.project-syndicate.org/commentary/the-logic-of-the-informal-economy-by-ricardo-hausmann
http://www.project-syndicate.org/commentary/the-logic-of-the-informal-economy-by-ricardo-hausmann
http://www.iol.co.za/dailynews/lifestyle/book-on-indian-buses-industry-1.1401733
http://www.iol.co.za/dailynews/lifestyle/book-on-indian-buses-industry-1.1401733

340 South African Journal of Economics Vol. 85:3 September 2017

PRASA. (2010). PRASA Annual Report 2009-2010. Available at: www.metrorail.co.za/pdf/PRASA_AR_2010.pdf
[Accessed 13 April 2015].

Rospabé, S. and Selod, H. (2006). Does city structure cause unemployment? The case of cape town. In H. Bhorat and R.
Kanbur (eds), Poverty and Policy in Post-Apartheid South Africa. Pretoria: HSRC Press, 262-287, chapter 7.

SELOD, H. and ZENOU, Y. (2001). Location and education in south african cities under and after apartheid. Journal of
Urban Economics, 49: 168-198.

SINCLAIR-SMITH, K. and TUROK, 1. (2012). The changing spatial economy of cities: An exploratory analysis of Cape
Town. Development Southern Africa, 29: 391-417.

STUTZER, A. and FREY, B. S. (2008). Stress that doesn’t pay: The commuting paradox. Scandinavian Journal of Econom-
ics, 110: 339-366.

TUROK, 1. (2001). Persistent polarisation post-apartheid? Progress towards Urban integration in cape town. Urban Stud-
ies, 38: 2349-2377.

VENTER, C. and BEHRENS, R. (2005). Transport expenditure: Is the 10% policy benchmark appropriate?. Proceedings
of the 24th Southern African Transport Conference, 11: 668-679.

WILSON, E (2014). Marikana, Migrants and Mining: Some Reflections. SALDRU Seminar, 26 February 2014.
WITTENBERG, M. (2014). Wages and Wage Inequality in South Africa 1994-2011: The Evidence from Household Survey
Data. SALDRU working paper 135, University of Cape Town.

YU, D. (2008). The Comparability of Income and Expenditure Surveys 1995, 2000 and 2005/2006. Department of Eco-
nomics Working Paper 11, Stellenbosch University.

ZELJKO, B. and J. W. FEDDERKE. (2006). Infrastructure and Growth in South Africa: Direct and Indirect Productivity
Impacts of 19 Infrastructure Measures. Policy Research Working Paper Series 3989, The World Bank.

© 2017 Economic Society of South Africa.


http://www.metrorail.co.za/pdf/PRASA_AR_2010.pdf

