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Abstract

This paper uses nationally representative household survey data to examine changes in
household transport expenditure in South Africa from 1995 to 2015. These data show a
dramatic increase in transport expenditure, in both absolute terms and as a share of total
expenditure, across all groups within the sample. By 2015, almost half of South African
households allocated more than 10% of total expenditure towards transport. Black, Coloured
and lower-quintile South African households experienced the largest increases in transport
expenditure share over time. We undertake simple Engel curve analysis, to estimate
expenditure elasticities for overall transport spending as well as for public and private

transport.
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1. INTRODUCTION

The cost of living is a central concern for addressing poverty alleviation in South Africa. A
contributing factor to the country’s high poverty rate is its high transport costs. The high
mobility costs facing South Africans result from the apartheid and pre-apartheid policies that
separated racial groups, mainly by moving Black, Coloured and Indian households away from
areas close to central business districts. As a result, transport affordability has been a persistent
and prominent problem in both the pre- and post-apartheid era (Wiltulski, 1986; Naudé, 2008;
Kerr, 2017; Venter, 2011). This paper seeks to describe how transport expenditures have

evolved in the post-apartheid era.

This paper investigates how much South African households spent on transport over the period
1995 to 2015. The paper first assesses absolute transport expenditures, and then breaks down
this mean transport expenditure to a proportion of total expenditure and makes comparisons
across expenditure quintiles, race and region. Following this preliminary data analysis, the
paper makes use of OLS regressions to examine the relationship between transport budget
shares and these interlinked household characteristics. We use Engel curves to calculate
expenditure elasticities for overall, private and public transportation, thereby classifying these
expenditure categories as luxuries or necessities. The analysis uses the four nationally
representative Income and Expenditure Surveys (IESs) from 1995, 2000, 2005/6 and 2010/11,

as well as the 2015 Living Conditions Survey (LCS), all conducted by Statistics South Africa.

The key finding is that transport expenditure is rising, both absolutely and relative to total
expenditure for all South Africans. In 1995, 11% of households spent more than 10% of total
expenditure on transport, whereas this was 45% in 2015. According to the South African
Department of Transport’s (1996) benchmark, this implies a transport affordability crisis in
South Africa. The rise in transport expenditure has been the largest for Black, Coloured and
poorer South Africans. On average, these groups spent the majority of their household
transport budget on public transport. Since public transport is found to be a necessity in our
analysis below, an increase in expenditure over time for these households implies that
transport affordability has become an increasing concern. Across the survey period, it is White,
Indian/Asian and wealthy households that had the largest transport shares on average.

However, most transport expenditure for these groups is allocated towards private transport,
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found to be a luxury using regression analysis. Therefore, the high transport expenditure of

these households is not as much a cause for concern.

The structure of the paper proceeds as follows. The next section reviews the literature on the
history of South Africa’s high transport costs, existing works on its evolution over time and
international literature on the Engel curve. Section 3 introduces the dataset and presents its
limitations. Section 4 conducts a preliminary data analysis while section 5 presents the
regression model and main findings of the regression analysis. In the concluding section, the

findings are summarised, and relevant policy recommendations are suggested.

2. LITERATURE REVIEW

2.1. Explanations for South Africa’s High Transport Costs

There is a wide academic literature seeking to explain the high transport costs in South Africa.
A key factor identified by literature as explaining the current state of transport in South Africa
is the legacy of Apartheid. South African cities are largely shaped by policies of segregation
from the apartheid era. The Group Areas Act (1950) - one of apartheid’s key policy instruments
- forced Black, Coloured and Indian South Africans into designated areas. These locations were
far from the city centres and business districts, which meant access to employment required
longer and more expensive commutes. Consequently, in the present-day, most formal
economic activity takes place far from where South Africa’s majority - predominantly low-
income households - reside, exhibiting a ‘spatial mismatch’ (Naudé, 2008). For marginalised
South African workers, the extensive distance of work from their place of residence results in

high costs of commuting, in terms of both money and time (Kerr, 2017).

2.2. The Post-Apartheid Evolvement of Transport Costs in South Africa

Following apartheid’s demise, Brueckner (1996), using a simple urban model, predicted that
the transport situation would improve for Black South Africans and worsen for White South
Africans. Commute times and costs were expected to decline in the post-apartheid period as
the land market adjusted to the removal of racially-based residential location laws (Brueckner,

1996).
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Kerr (2017) studied the evolution of the cost of commuting to work in South Africa. The analysis
documents commuting times, costs and mode usage in six South African metropolitan areas
(Cape Town, Durban, Ekurhuleni, Johannesburg, Port Elizabeth and Tshwane) and how these
have changed during the post-apartheid period. The analysis finds that costs have increased
more for Indians and Whites than for Blacks and Coloureds, which is consistent with the
Brueckner model, but increased across all races. This suggests that urban congestion and rapid
city growth - two factors not accounted for by Brueckner (1996)’s model - have played a role

in the evolution of commuting expenditure (Kerr, 2017).

2.3. Transport Expenditure and its Link to Affordability

While the measurement of household transport expenditure is theoretically straightforward,
linking transport expenditure to affordability is complex. High transport expenditures, even for
low-income households, do not automatically imply transport unaffordability. The urban poor
may choose less accessible housing locations - thereby incurring larger transport expenditures
- because these areas have lower housing costs. In addition, low transport expenditures do not
necessarily imply the absence of transport affordability concerns as households that are unable

to afford transport will reduce their overall transport expenditure.

Venter (2011) studied the relationship between transport expenditure and transport
affordability in South Africa. The study analyses transport expenditures in combination with
affordability perceptions for various population groups. The analysis combines the quantitative
approach of assessing expenditures with an in-depth qualitative study of household-level links
between mobility and livelihoods. Venter (2011) finds a strong link between transport as a

proportion of household expenditure and affordability perceptions in South Africa.

Current South African government policy uses transport’s share of the household budget as a
proxy for affordability. The 1996 White Paper on the National Transport Policy is one of the
government’s key transport policy documents. It was written in post-apartheid South Africa to
ensure that the country’s transport infrastructure meets the basic accessibility needs of both
rural and urban households. The paper classifies household public transport expenditure of

over 10 per cent of income as unaffordable (Department of Transport, 2006, as cited by Venter,
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2011). Since its publication, the South African Government has used this benchmark to inform

policy.

Venter (2011) finds transport budget shares to be over the 10% benchmark for most
population groups. Transport mode is found to significantly determine commuting
expenditure, both in absolute terms and as a share of income. Public transport costs are
affected by land use distribution and infrastructure quality (Venter, 2011). The study finds that
public transport users in displaced urban areas and in isolated rural locations experience the

highest transport expenditure burdens (Venter, 2011).

2.4. International Literature on Transport Expenditure Patterns and the Engel curve

Existing studies of transport expenditure in South Africa have focussed on purely descriptive
analyses. Some international studies estimate Engel curves to understand the relationship
between transport spending and changes in household income (Kishimoto, 2017; Bergantino,
1998; Ferdous et al., 2010; Gandelman et al., 2019). Engel curve analysis relates the proportion
of total income or expenditure spent on a certain commodities to total income or expenditure
(Engel, 1857). Using the Engel framework in regression analysis allows for income elasticities

of demand to be calculated (Gandelman et al., 2019).

Gandelman et al. (2019) estimate Engel curves for transport expenditure types in Latin America
and the Caribbean. The household budget share of transport (either overall, public or private)
is regressed on log expenditure per capita, log household size and other household
characteristics (Gandelman et al., 2019). This specification is known as the Working-Leser Engel
curve model (Deaton, 1997) and is used to calculate the expenditure elasticities for overall,
public and private transport (Gandelman et al., 2019). Elasticities in this context represent the
percentage change in the mean transport budget share for a 1% increase in total household
expenditure. The study finds an expenditure elasticity of 1.4 for overall transportation, 2.6 for
private transportation and 0.6 for public transportation across the 12 countries included in the
analysis. Thus, total and private transport are found to be luxury goods and public transport is
found to be a necessity. Given that public transport is a necessity and that it consumes a large

share of total spending for poorer households, the study concludes that affordability should
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be a central concern to policymakers in Latin America if they want to guarantee adequate
mobility to the poor (Gandelman et al., 2019). The regression analysis conducted in this paper

will adopt the same methodology as Gandelman et al. (2019).

Given the implications of South Africa’s high transport costs, it is surprising that more research
has not been dedicated to this issue. Venter and Behrens (2005) point out the lack of studies
using reliable transport and household income data. Kerr (2017) and Venter (2011) address
this deficiency by exploring variations in transport expenditure patterns. This paper builds on
these descriptive analyses of transport expenditure by applying regression methodologies to
understand transport demand patterns. The Income and Expenditure Surveys from 1995-
2010/1 and the 2015 Living Conditions Survey will be used to conduct this analysis and are

described in the next section.

3. DATA DESCRIPTION

3.1. Data Sources

The Income and Expenditure Surveys (IESs) and the Living Conditions Survey (LCS) 2014/15, all
conducted by Stats SA, had two primary objectives, to provide statistical information on a)
household consumption expenditure patterns to inform the consumer price index (CPI), and
b) poverty levels and patterns (Statistics South Africa, 2015a). Each of the surveys’ samples -
stratified by race, province and region - consisted of approximately 30 000 households. The
realised sample sizes of the five surveys are 29 582, 26 263, 21 144, 25 328 and 23 380
households respectively. This analysis makes use of all four of the IESs published to date,

conducted in 1995, 2000, 2005/2006 and 2010/11 as well as the LCS 2014/15.

The surveys collected income and expenditure information at the individual and household-
level. Subsequently, all amounts were aggregated to household-level. Income categories
include regular income (wages, social grants) and other income. Expenditure categories
include - and are not limited to - food and beverages, clothing, education, health services,

housing, water, electricity, and transport. All income and expenditure items are aggregated to
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find total household expenditure and income. Total expenditure will be used in this paper to

calculate transport’s budget share.

A sub-section of the surveys was dedicated to transport expenditure. For those with ownership
of a private vehicle - such as a car, bicycle or motorbike - the amount spent on the purchase of
private vehicles as well as the vehicle’s associated running costs was collected. Additionally,
expenditure on public and hired transport - in the form of buses, trains, cabs, taxis and planes
- was gathered. These two categories are aggregated and summed to find the total amount
spent on transport for each household. This paper defines public transport expenditure as
expenditure on unmetered taxis (minibuses), trains and buses. It excludes expenditure on air
transport and metered cabs. Total transport expenditure is then the sum of private transport

expenditure and the redefined public transport expenditure.

There were two major methodological changes implemented for the first time in the
2005/2006 IES that complicate comparisons over time. First, while the 1995 and 2000 surveys
made use of the recall method in the interview process, Statistics South Africa implemented
the diary method from 2005/2006 onwards (Yu, 2008). Second, in line with international best
practice, Statistics South Africa implemented the Classification of Individual Consumption
According to Purpose (COICOP), meaning that various expenditure items were shifted to new
categories and subcategories. Additionally, the survey - originally conducted during a single
visit - was then collected over the course of six visits to each household in 2005 and 2010, and
four visits to each household in the LCS 2014/15 (Statistics South Africa, 2015a). The changes
across the IES surveys complicate the comparability of data over time. This paper therefore
makes use of the Post-Apartheid Income and Expenditure Series (PIES) dataset, a compilation
of the four IESs, created by The Development Policy Research Unit (DPRU) at the University of
Cape Town. Three sets of changes are made by the DPRU to the IESs in incorporating them
within the PIES dataset (Development Policy Research Unit, 2016). First, the income and
expenditure items from the two classification systems are systematically reassigned and
categorised. Second, for a time-consistent projected population series, weights are re-

calculated using the population estimates from the model developed by the Actuarial Society
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of South Africa (ASSA)>. Finally, all items are adjusted for inflation. The result is a consolidated,

time-consistent and item-comparable dataset.

3.2. Complex Survey Design

The IES and LCS surveys use a two-stage stratified design. To account for this complex survey
design, the analysis to follow makes use of weights and adjusts standard errors for cluster
sampling. An advantage to using PIES, instead of the original surveys, is that the sampling
weights are adjusted to be coherent over time (Development Policy Research Unit, 2016). A
further purpose of weights is to correct for unit non-response, which will be discussed in the
next section. The PIES and LCS datasets, however, do not have a stratum variable and so the
stratum variable was not included when estimating standard errors. The standard errors
shown in this paper are thus too high, and therefore too conservative, since overlooking

stratification artificially inflates the standard errors.

3.3. Item and Unit Non-response

There are two types of non-response to be concerned about- unit non-response and item non-
response. Unit non-response in the surveys is dealt with by upweighting by the inverse of the
non-response rate in the PSU from 2000 onwards. In 1995 substitution was used when
households did not respond — this is why the 1995 realised sample is so close to 30000. From
2005 onwards, households with fewer than either one or two weeks’ of completed diaries

were disqualified and treated as unit non-responders.

Expenditure diaries were used from 2005/6 onwards. If a household did respond to the survey
but had a missing expenditure diary Stats SA undertook different kinds of imputation. For the
2005/2006 survey, if a household has diary information missing for some weeks, expenditure
from the other weeks’ entries was aggregated and used to impute diary information for the
missing weeks. In 2010 and 2015, a random donor household was chosen from households

with similar characteristics and its corresponding diary was used to impute for the missing

5n adding in the 2014/2015 LCS we used the weights supplied by Stats SA. To the extent that the population
totals differed between the ASSA model and the Stats SA mid-year population estimates this may affect
comparability between the IESs and the 2014/15 LCS. But the main impact would be on totals, rather than on
means, medians and proportions, which we focus on in this paper.
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diary.

The survey documentation for the 2005/6, 2010 and 2015 surveys notes that imputations on
the IES data were undertaken to deal with item non-response (Statistics South Africa, 2008;
Statistics South Africa, 2012; Statistics South Africa, 2017b). For 1995 and 2000 the metadata
is silent about whether and how imputations were undertaken for item non-response
(Datafirst, 1997 & DataFirst, 2002). Variations in the way item non-response for earnings data
has been dealt with in the IESs and the LCS may affect the accuracy of this analysis. It is likely
that imputation methods varied over the surveys but we have not attempted to address this

issue, which would be a very difficult, if not impossible, undertaking.

3.4. Comparability Challenges

Even though the PIES has been harmonised, one must still remember that, in addition to
possible concerns about variation in imputation of item missing data, some of the items in the
IES2005/2006, IES2010 and the LCS 2015/16 were obtained using a different method — the
weekly diary. According to Yu (2008), this leads to comparability issues among the four IESs.
The recall method used in IES1995 and 2000 required respondents to accurately recall their
spending for the preceding 12 months. As a result, their true levels of consumption and
earnings could be biased; either under- or overestimated. The new diary method used in the
IES2005 and IES2010/11 required households to, instead of recall information, fill in the main
guestionnaire as well as keep four additional weekly diaries (Yu 2008). As a result, the diary
method significantly reduced the over-reporting of consumption and expenditure variables.

Thus, the reported variables were less biased (Yu 2008).

Yu (2008)’s analysis shows that there was a significant decline in both income and expenditure
between 1ES1995 and IES2000, followed by a rapid increase of both values in IES2005/2006.
Looking specifically at transport expenditure, we show below that the average reported
expenditure increases dramatically in IES2005/2006. According to Yu (2008), these two periods
must thus be compared with caution, or not at all. The analysis to follow will investigate
whether there seems to be a disparity between the first two IESs and the last IESs as well as

the LCS.
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3.6. Transport Expenditure Data and Vehicle Acquisition Costs

In this paper, public transport includes buses, trains and minibuses. Private transport
consumption includes the acquisition of vehicles as well as operational costs of vehicles like
fuel, parking and licensing fees. The reported costs incurred in acquiring vehicles are large but
affect only a small proportion of the population, with less than 8% of households in each survey
spending money on the purchase of new vehicles (Appendix Table Al). We discuss this issue

further below.

4. DESCRIPTIVE DATA ANALYSIS

4.1 Total Income and Expenditure Distributions

Figure 1 below graphs the distributions of the log of household income and total expenditure
for each survey. While the log household expenditure per capita remains relatively stable over
the five surveys, the density shifts to the right in 2000, meaning that incomes are much higher
for more of the distribution than in 1995 or the subsequent surveys. According to Simkins
(2004), this is due to a considerable number of income observations in the 2000 IES that are
inaccurate. The study suggests a complex methodology to remove the worst observations and
to reweight the remaining ones. Leibbrandt et al. (2010) apply the suggested methodology and
plot a kernel density graph for log household income per capita for 1993 (using the 1993 PSLSD
Survey), 2000 (using the IES) and 2008 (using NIDS Wave 1). Over all three periods, the graph
shows little shift in the overall distribution of income, suggesting that the data corrections were

successful.

This method, while successful at legitimising the dataset in Leibbrandt et al. (2010)’s study, is
complex. We simply use expenditure values instead of income for most of our analysis, due to
its distribution being more stable and believable. But using expenditure is sensible for several
other reasons. Firstly, the collection of household income can be problematic as its sources are
wide-ranging and involve episodic earnings which are difficult for the respondent to assess.
Secondly, survey gquestions about income are considered more sensitive by the respondent,

meaning that non-responses and underestimates are more frequent (Olvera et al., 2008).



Figure 1

Kernal Density Functions for Log Household Income and Total Expenditure
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Source: Own calcualtions from PIES (1995-2010) and LCS (2014/15).
Note: Sample weights used for all calculations. Statistics are given at the individual level.

Table 1 shows the mean, median and quintile values of relevant expenditure and income
categories. In addition, it shows the proportion of total household expenditure consumed by
transport. The introduction of the diary method significantly reduced over-reporting of
expenditure variables thereby removing the bias from reported variables in 1995 and 2000 (Yu
2008). Additionally, as discussed above, many of the 2000 income values are inaccurate due
to various data issues (Simkins, 2004). As illustrated in Figure 1, however, total expenditure has
a relatively stable distribution over time. Total expenditure is therefore used to calculate

transport shares in the last set of rows.

The key trend illustrated in Table 1 is rising transport expenditures relative to income and total
expenditure. Median expenditure rose between 1995 and 2015 by 27%. From 1995 to 2015,
average total income and total expenditure increased by 32% and 39% respectively. In
contrast, mean household expenditure on transport rises by 132% over the period. The median
changes reflect more drastic increases, with median transport expenditure in 2015 being 37

times that in 1995.

When assessing the shifts in the lower and upper quintiles along with the median changes, it



is evident that transport expenditure is rising at all ends of the distribution. In 1995, the lower
quintile for household transport expenditure was zero. This had risen to R418 by 2015. Whilst
62% of households spent a non-zero amount on transport in 1995, this proportion had
increased to 98% by 2015 (Appendix Table Al). This evidence may suggest that poorer
households aren’t necessarily worse-off, as they are becoming more mobile. However, the
drastic transport expenditure increase for the lower quintile, coupled with a 20% increase in
the lower quintile value for both total expenditure and income over time, suggests that poorer

households are facing worsening transport affordability over time.

Table 1 breaks down total transport expenditure into private and public transport expenditure
and it is evident that both are rising over time. This coincides with transport expenditure rising
at all ends of the distribution. While the rise in public transport expenditure can be attributed
to lower-income households beginning to spend money on public transport, the rise in private
transport expenditure could be attributed to middle-income South Africans switching away
from public towards private transport. The data in Table 1 indicates the prevalence of both
these scenarios. The mean expenditure on public transport rose by 1375% over the 20-year
period. The median increased from zero in 1995 to R714 in 2015. The significant rise in public
transport expenditure is consistent with the trend in the proportion of households with non-
zero public transport expenditure, which increased from 42%in 1995 to 83% in 2015 (Appendix
Table Al). The mean value for private transport expenditure, on the other hand, rose by 145%
from 1995 to 2010, and subsequently decreased from 2010 to 2015. This can at least partly be
attributed to the proportion of households spending a non-zero amount on private transport
increasing from 26% to 34% over the survey period 1995-2010 and then remaining roughly
constant from 2010 to 2015 (Appendix Table A1). While poorer households are increasingly
making use of public transport instead of walking, middle-income families are making use of

both public and private transport.



Table 1: Per Capita Household Income and Expenditure by Year

1995 2000 2005 2010 2015
Total income
Mean 53224 89399 62716 58722 70434
(3298) (3237) (5052) (1907) (2283)
Lower Quintile 7145 14598 6588 5543 8512
Median 20409 34054 19487 19689 25097
Upper Quintile 74319 102966 78098 78809 93838
Total expenditure
Mean 38694 38190 58990 57232 53650
(2317) (1169) (4232) (2061) (1538)
Lower Quintile 7662 4949 7117 7802 9226
Median 17665 14336 19678 20365 22378
Upper Quintile 55034 54212 76569 75883 68358
All transport
Mean 3567 4310 10230 10013 8281
(331) (212) (874) (611) (299)
Lower Quintile 0 25 270 200 418
Median 52 414 1342 1750 1941
Upper Quintile 2068 3636 6879 9159 7491
Public
Mean 112 701 1537 1557 1651
(10) (20) (79) (40) (38)
Median 0 111 558 417 714
Private
Mean 3455 3608 8693 8456 6630
(335) (214) (867) (617) (302)
Median 0 0 0 0 0
% of Total Expenditure on
Transport
Mean 3.42% 6.68% 10.90% 12.70% 12.41%
(0.26%) | (0.10%) | (0.23%) | (0.15%) | (0.16%)
Median 0.37% 3.37% 6.99% 8.35% 8.35%

Source: Own calculations from PIES (1995 to 2010) and LCS (2014/15).
Note: All values are annual, inflated to May 2021 prices, provided at the household-level and expressed in
per capita terms. All calculations use sample weights. Standard errors in parentheses and are adjusted for

clustering.

The last set of rows in Table 1 show the mean and median budget share of transport. The mean

value for transport’s budget share rises by 263% over the 20-year period. It steadily increased

over the period 1995 to 2010, then dropped slightly from 2010 to 2015. The median saw an



even greater rise over 20 years, increasing by 2146%. It is important to assess whether the
transport budget share is high for all South Africans or if this transport affordability problem is
faced by certain households in particular, as this affects what policy interventions are
appropriate. In our analysis below we will describe transport’s share of expenditure over time

across expenditure quintiles, race and region.

4.2. Trends by Expenditure Quintile

One trend shown in Table 1 is that public transport expenditure is rising at a higher rate than
private expenditure. This suggests that lower-income households, who mostly rely on public
transport, may have experienced a larger increase in the average proportion of expenditure
allocated to transport over time than upper-income households. Figure 2 below graphs the
share of total expenditure consumed by transport and how this has changed over time for each

expenditure quintile.

Figure 2

Components of Transport Expenditure as Budget Shares
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Source: Own calculations from PIES (1995-2010) and LCS (2014/15).

Note: Sample weights used for all calculations. Statistics given at the household level.
Quintiles are divided using household expenditure.




Figure 2 shows that richer households spend a higher proportion of expenditure on transport
than poorer households across all surveys. This is in line with the findings of Venter (2011). In
2015, the upper expenditure quintile spent on average 16.1% of total expenditure on
transport, most of which is spent on private transport. In 2010, four of the five expenditure
groups have transport shares larger than 10%. By 2015, all five groups lie above the 10%
threshold.

As shown, all expenditure quintiles have experienced pronounced increases in transport’s
mean budget share since 1995. The increase for poorer households is much larger than for
richer households. While transport’s share constituted only 0.5% of expenditure for poorer
households in 1995, this share had climbed to 11.2% in 2015, 22 times larger. This large
increase for lower expenditure groups could be attributed to the fact that more households
are starting to use transport in post-apartheid South Africa. While uncovering further
explanations for these drastic increases across quintile groups is beyond the scope of this
paper, section 4.4 to follow will assess whether urbanisation is a potential cause. It will explore
this by contrasting mean transport budget share changes across rural and urban residing

households.

As discussed, private transport expenditure values in this paper include vehicle acquisition
costs. It may be argued that these infrequent and large purchases skew the picture of transport
expenditure for the average South African. However, Figure 2 shows that such expenditures
tell an important part of the story - specifically for wealthier, higher-spending South African
households. Evidently, most transport expenditure for upper quintile households is allocated
to vehicle acquisition costs. If not included, valuable information on these households and their
expenditure patterns through time will be omitted. Additionally, the inclusion of such
acquisition costs is seen not to heavily affect the transport budget shares for South African
households on the lower end of the total expenditure distribution. The paper will therefore

include vehicle acquisition costs in the private expenditure totals going forward.



4.3. Trends by Race

Since race is strongly related to income and total expenditure, given South Africa’s
discriminatory history, one may expect the trend presented in Figure 3 above to be similar
across racial groups. Figure 3 below plots transport’s mean share of total expenditure across

race groups and survey periods.

Figure 3

Transport Budget Share Across Time and Race
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Source: Own calculations from PIES (1995-2010) and LCS (2014/15).
Note: Sample weights used for all calculations. Statistics given at the household level.

Like expenditure quintiles, all race groups have experienced stark increases in mean transport
shares over the 20-year period. Transport shares rise consistently from 1995 to 2015 for Black
and Coloured households, but decline slightly from 2010 to 2015 for Indian/Asian and White
households. Over the entire period, however, all racial groups see a substantial increase. This
is consistent with the findings of Kerr (2017), who finds commuting costs to increase for all
races. In the first four surveys, Indian/Asian and White households have the largest transport
shares. In 2010, the proportion of total expenditure consumed by transport was 15.6% for
Indian/Asian families and 15% for White families. This share was 12.5% for Black households.

By 2015, however, Black households have the same transport share as both Indian/ Asian and



White families. It is evident that Black households that have experienced the greatest increase
over time, with the average transport share in 2015 being over seven times that of 1995.
Coloured households experience the second-largest increases, with the mean transport
budget share in 2015 being 3.7 times larger than the mean in 1995. This is noteworthy when
compared to Kerr (2017)’s finding that absolute commuting costs have increased more for
Whites and Indians. An explanation for this could be that White and Indian households have
total expenditures rising at faster rates than Black and Coloured households, thereby lowering
the increase of transport’s budget share despite absolute transport expenditure rising at a
relatively higher rate. Table A2 of the appendix summarises the absolute transport
expenditures across race groups and their percentage changes over time and disproves this
explanation. Black and Coloured households’ transport expenditure (per capita) is seen to have
increased more than that for White and Indian households. The PIES and LCS data, therefore,
shows that when Kerr (2017)’s analysis is expanded from commuting costs to all transport
costs, Black and Coloured South Africans are seen to experience worsening transport situations

in post-apartheid South Africa.

4.4. Trends by Region

The PIES and LCS data shows a clear trend of urbanization over the 20-year period. In 1995,
44% of the population lived in rural areas. This proportion decreased to 35% in 2000, 34% in
2005, 33% in 2010 and 30% in 2015. For urbanization to be an explanation for the large
increase in transport budget shares for poorer, Black and Coloured households the data must
exhibit two key trends. Firstly, there needs to be an increasing proportion of households in
these demographic groups living in urban areas over time. Secondly, transport budget shares
for urban households need to be significantly larger than for rural households. Figure 4 below
plots the percentage of households living in urban areas for each survey, expenditure quintile

and race.



Figure 4

Percentage of Households Living in Urban Areas
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Source: Own calculations from PIES (1995-2010) and LCS (2014/15).
Note: Sample weights used for all calculations. Statistics given at the household level.

The evident trend of urbanisation for Black, Coloured and poorer households could explain
their relatively higher increase in transport’s share of budget over time if the transport shares
for urban households are indeed higher than those for rural households. Figure 5 below graphs
the mean transport shares for rural and urban households and their change over time. Notably,
the difference between transport shares for urban and rural households in later surveys is
small and transport share is rising faster for rural households. In 2015, the mean of transport’s
share of expenditure is roughly six times its 1995 value for rural households. The increase for
urban households is also substantial, with the 2015 transport share being 2.7 times its value in
1995. This suggests that it is not urbanization that is increasing the transport share
disproportionately for Black, Coloured and low-spending South Africans. In Section 5 to follow

regression analysis will be used to unpack this further.

Figure 6 shows the components of public transport spending over time by the five expenditure
quintiles. Across all quintiles the trend is an increasing share spent on minibus taxis and

declining shares for buses and trains.



Figure 5

Transport Budget Share Across Time and Region
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4.5, Split of Public Transport by Taxi, Bus and Train

Figure 6

Components of Public Transport Expenditure by Type
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Note: Sample weights used for all calculations. Statistics given at the household level.
Quintiles are divided using household expenditure.




4.6. Where is the Money Coming From?

The results presented thus far show that transport expenditure has risen substantially for
South Africans across race, location and expenditure levels. It is rising at a higher rate than
overall total household expenditure, thereby leading to increased transport share of budget
over time. What has happened to other expenditure categories? Figure 7 below graphs the
share of total expenditure consumed by various expenditure categories and the evolution over
time, for the population at large. Transport is the only expenditure category that sees a
continual increase in its share of total expenditure over time. Transport begins as a minor
expenditure category in 1995, comprising of the lowest budget share of all five expenditure
groups. By 2015, it has become a major expenditure category, consuming 12.4% of total
household expenditure. Food, clothing and furniture remain relatively constant over the 20-
year period, fluctuating in an upward and downward direction across surveys.

Housing/energy - one of the main expenditure categories - sees an overall decline over the 20-
year period. Its budget share halves over the first 15 years, dropping from 32.7.1% in 1995 to
16.2% in 2010. Interestingly, this value then jumps back up to 28.4% in 2015. However, this is
still below its initial value in 1995, suggesting an overall downward trend. This may partly be
explained by differing approaches to imputing rental values for those who own their own

homes across the surveys, which is also not noted in the survey release documents.

Since budget shares for expenditure categories are expected to change as household income
rises, it is useful to assess these changes across expenditure quintiles. Figures 8 and 9 graph
the percentages for the lowest expenditure quintile and the highest expenditure quintile

respectively.



Figure 7

Percentage of Total Household Expenditure
on Various Expenditure Categories

%
60 80

40

20

1995 2000 2005 2010 2015
B Food I Furniture
I Housing & Energy M Clothing
I Transport

Source: Own calculations from PIES (1995-2010) and LCS (2014/15).
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Figure 8

Percentage of Total Household Expenditure
on Various Expenditure Categories
for Expenditure Quintile 1
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As shown above, the mean transport budget share rose dramatically for the lowest
expenditure quintile. The mean food budget share declined slightly whilst clothing and
furniture have seen a rise in budget share over time. Like that for the total population,
however, the changes for furniture and clothing are not nearly as significant as those for
transport. The mean housing share varied over the surveys, perhaps as a result of imputation

of expenditure for home owners.

Figure 9

Percentage of Total Household Expenditure
on Various Expenditure Categories
for Expenditure Quintile 5
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Source: Own calculations from PIES (1995-2010) and LCS (2014/15).
Note: Sample weights used for all calculations. Statistics given at the household level.

Figure 9 shows the upper quintile’s rise in transport shares across the five surveys. While lower
quintile households spend around 80% of all expenditure on the five main expenditure groups,
upper quintile households spend around 60%. Additionally, due to the increase in average
income for the upper quintile over the 20-year period, richer households see less of a change
in expenditure shares over time, with clothing and furniture budget shares remaining relatively
constant from 1995 to 2015. Notably, the mean budget share of food consistently decreases
over time, dropping from 15.5% in 1995 to 8.6% in 2015. This decline in food share can be
attributed to the rise in income for the upper quintile given that food, a necessity, has a small

income elasticity of demand. Similarly to transport, the increase in the budget share for



housing and fuel is not an affordability concern, given that an increase in expenditure on this

category most likely reflects an increase in the standard of living for this expenditure quintile.

5. THE ENGEL CURVE
5.1. Models

In our analysis thus far, we have provided a descriptive review of transport expenditure
patterns in South Africa. This section makes use of regression analysis to build on the previous
section. To do this, Engel curve regressions are used to understand transport demand patterns;
specifically, the relationship between transport spending and total household expenditure at
the household level. Engel curve regressions in this paper, like that of Gandelman et al. (2019),
are used to estimate expenditure elasticities of demand for total transport, private transport
and public transport. These elasticities are then used to classify each transport category as a
necessity or a luxury. Such a classification will allow conclusions to be made on the transport

affordability implications of increased transport shares for various population groups.

This paper follows the standard Working-Leser specification (Deaton, 1997) and models the

Augmented Engel curve for transport consumption as follows.
w; = a + Bin(x;/n;) + yin(n;) + @z, +u; (D

w; is the budget share of transport, x;is the total household expenditure, n; is household size
and z; is a vector of household characteristics including population group, region and province.
An OLS regression is used to estimate the Engel curve which maps out the level of transport
consumption as a function of the total budget. The expenditure elasticity of transport can then

be expressed as:

e=1+1 @)

Wi

Equation (2) implies that elasticities vary across households, depending on the value of w;.

Following Gandelman et al. (2019), this paper reports expenditure elasticities for each given



transport type by calculating them using the means of each respective transportation

expenditure budget share (w;) for each period.

The PIES data does not contain any information on transport prices, which leads to a potential
omitted variable bias issue. An exclusion of transport prices from the above regression, would
result in these prices being included in the error term. Since prices are correlated with both
the budget share of transport (the regression’s dependent variable) and total household
expenditure (the independent variable), their omission will lead to biased coefficient
estimates. To account for this, the regressions have included urban and province dummy
variables. Assuming that rural or urban households within the same province face the same
menu of transport prices, the inclusion of such variables should reduce this bias (Gandelman

et al., 2019).

5.2. Results

Table 2, 3 and 4 present the results of the OLS models for 1995, 2010 and 2015 respectively.
OLS models are estimated using specification (1) separately for total transportation
expenditure, private transport expenditure and public transport expenditure. The 1995 and
2010 surveys have been chosen to assess how the results differ over the 15-year span of the
IES data. Although Yu (2008) suggested such a comparison is problematic, the analysis thus far
has shown transport’s share of total expenditure to consistently increase over the four surveys,
exhibiting no unusual change from 2000 to 2005. The 2015 LCS data was chosen to assess
whether the results might differ between the IES and LCS surveys and to explore relationships
in the most recent year for which we have data. As mentioned, the expenditure elasticities of
demand are calculated at the means of each respective transportation expenditure budget
share and are presented in the last row of each table®. The full results, including the

coefficients on province dummies, are shown in Table A3 in the appendix.

The coefficients on expenditure per capita and household size are statistically significant and
follow a similar pattern for both transport types and overall over all the surveys. An increase

in household expenditure per capita, results in an increase in the budget share of transport for

® When using the median expenditure, we obtain broadly similar results. These are not reported.



total and private transport in 1995, 2010 and 2015. For public transport in 1995, a change in
household expenditure has no statistically significant effect on the mean budget share of public

transport. In 2010 and 2015, however, this effect is seen to become negative.

Using Engel curve theory, the coefficient on Log Expenditure Per Capita can be used to
categorise the type of good (Rufino, 2016). In 1995, Model (1) and (2) show the estimated
coefficients on Log Expenditure Per Capita to be positive. This relationship translates to
expenditure elasticities of greater than one. Using the mean budget shares to calculate the
elasticity, as in equation (2), the expenditure elasticities of overall and private transportation
are 2 and 2.2 respectively, implying these are luxury goods. As household expenditure rises, so
does transport’s share of the budget. In other words, richer households spend proportionately
more than poorer households on all transport and public transport. Public transportation, with
an estimated expenditure elasticity of exactly one, is deemed neither a luxury nor a necessity
in 1995. In 2010 and 2015, these coefficients - and consequently the elasticities - all declined
relative to 1995. In both subsequent periods, overall transportation and private transportation
are still classified as luxury goods, with expenditure elasticities of greater than one. Total
transport has an expenditure elasticity of 1.4 in 2010 and 1.2 in 2015. Private transport has an
expenditure elasticity of 1.8 in 2010 and 2.1 in 2015. Public transportation, on the other hand,

sees its expenditure elasticity drop below 1, implying it is a necessity in 2010 and 2015.



Table 2: 1995 Engel Curve Regression Results

Transport type:
Total Private Public
1995
Independent Variable (1) (2) (3)
Log Expenditure Per Capita 0.035%** 0.036*** 0.000
(0.002) (0.002) 0.000
Log Household Size 0.024%*** 0.026*** -0.002***
(0.002) (0.002) (0.001)
Coloured 0.002 0.005*** -0.003***
(0.002) (0.002) 0.000
Asian 0.027*** 0.0371*** -0.004***
(0.006) (0.006) (0.001)
White 0.035*** 0.042*** -0.007***
(0.004) (0.004) (0.001)
Urban -0.006*** -0.007*** 0.001***
(0.001) (0.001) 0.000
Constant -0.353*** -0.364%** 0.011***
(0.023) (0.024) (0.003)
Observations 29,582 29,582 29,582
R-squared 0.269 0.288 0.047
% With Zero Spending 37% 74% 58%
Estimated Elasticity 2.0 2.2 1.0

Source: Own calculations from PIES (1995 to 2010).

Note: All calculations use sample weights. *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses
and are adjusted for clustering. The base categories for population group, region and province are African,
rural and Western Cape respectively.



Table 3: 2010 Engel Curve Regression Results

Transport type:
Total Private Public
2010
Independent Variable (4) (5) (6)
Log Expenditure Per Capita 0.036*** 0.047*** -0.011***
(0.002) (0.002) (0.001)
Log Household Size 0.025%** 0.035*** -0.010***
(0.002) (0.002) (0.001)
Coloured -0.031*** 0.007* -0.038%***
(0.004) (0.004) (0.003)
Asian -0.024*** 0.039*** -0.062***
(0.009) (0.008) (0.003)
White -0.044*** 0.018*** -0.062***
(0.006) (0.006) (0.002)
Urban -0.005 -0.005* -0.001
(0.003) (0.002) (0.003)
Constant -0.260%** -0.460%** 0.200***
(0.018) (0.017) (0.010)
Observations 25,325 25,325 25,325
R-squared 0.078 0.203 0.126
% With Zero Spending 12% 66% 31%
Estimated Elasticity 1.4 1.8 0.8

Source: Own calculations from PIES (1995 to 2010).

Note: All calculations use sample weights. *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses
and are adjusted for clustering. The base categories for population group, region and province are African,
rural and Western Cape respectively.



Table 4: 2015 Engel Curve Regression Results

Transport type:
Total Private Public
2015
Independent Variable (7) (8) (9)
Log Expenditure Per Capita 0.026*** 0.057*** -0.031***
(0.002) (0.002) (0.001)
Log Household Size 0.013*** 0.042%** -0.029***
(0.002) (0.002) (0.002)
Coloured -0.028%*** -0.003 -0.026***
(0.005) (0.004) (0.003)
Asian -0.040%*** -0.005 -0.035%**
(0.008) (0.008) (0.003)
White -0.057*** -0.025%** -0.032%**
(0.006) (0.006) (0.002)
Urban 0.002 -0.012%** 0.014***
(0.003) (0.003) (0.002)
Constant -0.148%*** -0.565%** 0.417***
(0.023) (0.019) (0.013)
Observations 23,380 23,380 23,380
R-squared 0.047 0.213 0.2
% With Zero Spending 2% 66% 17%
Estimated Elasticity 1.2 2.1 0.6

Source: Own calculations from PIES (1995 to 2010).

Note: All calculations use sample weights. *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses
and are adjusted for clustering. The base categories for population group, region and province are African,
rural and Western Cape respectively.

A limitation to the regression analysis is the large number of households with zero spending
on either public or private transport. Table 2 shows the proportion of households spending
zero on overall, private and public transport in 1995 to be 37%, 74% and 58% respectively.
While these proportions had declined to 2%, 66% and 17% in 2015, they are still sufficiently
large to present a limitation to the regression results. Regressions could account for these
corner solutions using Tobit, however this estimation technique presents its own share of
limitations and is beyond the scope of this paper. The Tobit model is not unproblematic, since

it relies strongly on normality and homoscedasticity assumptions.



6. CONCLUSION

Our analysis has shown that household transport expenditure has risen dramatically in both
absolute terms and relative to total expenditure between 1995 and 2015. From 1995 to 2015,
average total income and total expenditure increased by 32% and 39% respectively. In
contrast, mean household expenditure on transport rose by 132% over the period. The median
changes show more drastic increases, with median transport expenditure in 2015 being 37
times what it was in 1995. Consequently, the mean of transport’s budget share of expenditure
substantially rises by 263% over the 20-year period. The rise in transport’s share of budget is
significant and stark when compared to the changes in other main expenditure categories such

as food, clothing, housing and fuel.

When assessing the shifts in the lower and upper quintiles along with the median changes, it
is evident that transport expenditure is rising at all parts of the distribution. However, by 2015
it is Black, Coloured and lower-quintile South African households have experienced the
greatest increases in transport shares over time. Black, Coloured and poorer South Africans
make use of mostly public transport. The Engel curve analysis undertaken in this paper
classifies public transport as a necessity in 2010 and 2015. A large rise in the share of a
necessity implies that public transport is becoming less affordable in post-apartheid South

Africa.

This research is not without its limitations. Firstly, there is the challenge of comparing
expenditure and income categories across the different surveys as highlighted by Yu (2008).
However, this analysis suggests that for the case of transport, expenditure trends over time
are sensible and and increasing. There are no unusual jumps from 2000 to 2005 in transport’s
share of total expenditure, where the biggest change between surveys happened. Secondly,
the most recent data included in this analysis is from 2015, meaning this analysis is six years
old. Statistics South Africa has not conducted a more recent IES or LCS so until that is
undertaken the trends shown here cannot be updated. Lastly, transport affordability cannot
be assessed by looking at observed expenditures in isolation, as it is impossible to separate

cause from effect. While we have shown very large increases in transport spending and



transport budget shares over the period 1995-2015, these trends do not definitively imply that

households are worse off as a result. We leave these questions for future work.
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8. APPENDIX

Table Al: Proportion of Households with Non-Zero Spending on Transport

1995 2000 2005 2010 2015
All Transport 62.58% 83.24% 96.89% 87.93% 98.35%
Public Transport 41.92% 67.14% 83.30% 69.20% 83.14%
Private Transport 25.76% 22.93% 29.44% 34.08% 33.50%
Vehicle Acquisition 7.91% 6.40% 6.96% 5.65% 4.93%

Source: Own calculations from PIES (1995 to 2010) and LCS (2014/15).
Note: All calculations use sample weights.

Table A2: Transport Expenditure (Per Capita) Across Race and Time

1995 2000 2005 2010 2015
Black 876 1820 4773 5670 5668
% Change 108% 162% 19% 0%
Coloured 1885 2774 7883 7009 7946
% Change 47% 184% -11% 13%
Indian/Asian 6461 7771 16368 17879 15067
% Change 20% 111% 9% -16%
White 14474 17328 41668 37697 27887
% Change 20% 140% -10% -26%

Source: Own calculations from PIES (1995 to 2010) and LCS (2014/15).
Note: All values are annual, inflated to May 2021 prices, provided at the household-level and expressed in
per capita terms. All calculations use sample weights.



Table A3: Full Engel Curve Regression Results

Transport type:
Total | Private ‘ Public Total Private ‘ Public Total ‘ Private | Public
1995 2010 2015

Independent Variable (1) (2) (3) (4) (5) (6) (7) (8) (9)
Log Expenditure Per 0.035%* 0.036** 0.036** 0.047** 0.011** 0.026** 0.057** 0.031**

Capita * * O * * * * * *
(0.002) (0.002) 0 (0.002) (0.002) (0.001) (0.002) (0.002) (0.001)
0.024** 0.026** 0.002** 0.025** 0.035** 0.010** 0.013** 0.042** 0.029**

Log Household Size * * * * * * * * *
(0.002) (0.002) (0.001) (0.002) (0.002) (0.001) (0.002) (0.002) (0.002)
0.005** 0.003** 0.031** 0.038** 0.028** 0.026**

Coloured 0.002 * * * 0.007* * * -0.003 *
(0.002) (0.002) 0 (0.004) (0.004) (0.003) (0.005) (0.004) (0.003)
0.027** 0.031** 0.004** 0.024** 0.039** 0.062** 0.040** 0.035**

Asian * * * * * * * -0.005 *
(0.006) (0.006) (0.001) (0.009) (0.008) (0.003) (0.008) (0.008) (0.003)
0.035%* 0.042** 0.007** 0.044** 0.018** 0.062** 0.057** 0.025** 0.032**

Whlte * * * * * * * * *
(0.004) (0.004) (0.001) (0.006) (0.006) (0.002) (0.006) (0.006) (0.002)
0.006** 0.007** 0.001** 0.012** 0.014**

Urban * * * -0.005 -0.005* -0.001 0.002 * *
(0.001) (0.001) 0 (0.003) (0.002) (0.003) (0.003) (0.003) (0.002)
0.002** 0.009** 0.015**

Eastern Cape 0 0.003 * -0.006 0.004 * -0.005 0.010** *
(0.001) (0.002) 0 (0.005) (0.004) (0.004) (0.005) (0.005) (0.003)
0.002** 0.021** 0.034** 0.025%* 0.019**

Northern Cape 0.006 0.009** * -0.013** * * 0.006 * *
(0.004) (0.004) 0 (0.006) (0.006) (0.003) (0.007) (0.006) (0.003)
0.006** 0.006** 0.018** 0.025** 0.033**

Free State * * 0 -0.013** 0.004 * * 0.008* *
(0.002) (0.002) (0.001) (0.006) (0.005) (0.004) (0.005) (0.004) (0.003)

0.020** 0.016**

KwaZulu-Natal -0.004** -0.003* -0.001 * 0.004 * 0.004 0.004 -0.001
(0.002) (0.002) 0 (0.005) (0.004) (0.004) (0.005) (0.004) (0.003)
0.018** 0.014** 0.017** 0.014**

North West 0.002 0.004 -0.002** * * 0.005 0.003 * *
(0.002) (0.003) (0.001) (0.006) (0.005) (0.004) (0.006) (0.005) (0.004)
0.022** 0.018** 0.016** 0.013**

Gauteng -0.002 -0.004* 0.001** * 0.004 * * 0.004 *
(0.002) (0.002) (0.001) (0.005) (0.005) (0.003) (0.005) (0.004) (0.003)
0.016** 0.022**

Mpumalanga -0.002 -0.001 -0.001 0.010* 0.008* 0.002 -0.006 * *
(0.002) (0.002) (0.001) (0.005) (0.005) (0.004) (0.007) (0.006) (0.004)




0.008** 0.002** 0.020** 0.020** 0.018** 0.029**

Limpopo 0.006** * * 0 * * -0.011* * *
(0.003) (0.003) (0.001) (0.006) (0.005) (0.004) (0.006) (0.005) (0.004)
O.35>3** 0436;4** 0.011** 0.26_0** O.46>O** 0.200** 0.11;8** 0.56_5** 0.417**
Constant * * * * * * * * *
(0.023) (0.024) (0.003) (0.018) (0.017) (0.010) (0.023) (0.019) (0.013)
Observations 29,582 29,582 29,582 25,325 25,325 25,325 23,380 23,380 23,380
R-squared 0.269 0.288 0.047 0.078 0.203 0.126 0.047 0.213 0.2

Source: Own calculations from PIES (1995 to 2010) and LCS (2014/15).

Note: All calculations use sample weights. *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses
and are adjusted for clustering. The base categories for population group, region and province are African,
rural and Western Cape respectively.
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