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ABSTRACT 

 

It is widely believed that public transport alternatives, income levels and employment 
influence households’ travel patterns and modal choice. In particular, the level of 
employment and disposable income influences trip generation rates as well as the type of 
trips that are undertaken. The dual nature of Gauteng’s and South Africa’s economy creates 
a diverse socio-economic landscape and it is expected that this has varying effects on 
household travel patterns and modal choice. However, not enough is known about the 
relationship between socio-economic factors and households’ travel patterns in South 
Africa. The aim of this study is to describe the spatial trend associations between socio-
economic factors and households’ travel patterns in Gauteng by analyzing data from the 
Gauteng Household Travel Survey. The results revealed trend associations between 1) 
income, employment, possession of a driver’s license and car ownership 2) income, 
employment and trip generation rates 3) income, employment and mode choice and 4) 
income, employment and type of trip. The results suggest that private cars are the preferred 
mode above a certain income threshold and that public transport alternatives are limited and 
not preferred. This study highlights that improvements in public transport alternatives can 
significantly influence households’ travel patterns.  
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INTRODUCTION 

Socio-economic factors influence households’ mobility and travel patterns. As a result, 
households can be classified as transport disadvantaged and social disadvantaged. Social 
disadvantage entails lack of participation in economic, political and social activities and is 
attributed to unemployment, low incomes, low skills, ill-health and poor housing (Lucas, 
2012). Low skills result in high difficulty in finding jobs or if employed the low skilled workers 
earn low incomes. Transport disadvantage is a result of not owning a car, poor formal and 
informal public transport services, high cost of fares, lack of information and fear of crime 
(Lucas, 2012). Due to low incomes, transport disadvantaged households cannot afford to 
own a car and usually stay in the cities’ periphery where access to modes of transport is 
poor. The dual nature of Gauteng’s and South Africa’s economy creates a diverse socio-
economic landscape and it is expected that this has varying effects on household travel 
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patterns and modal choice. However, not enough is known about the relationship between 
socio-economic factors and households’ travel patterns in South Africa.The aim of this study 
is to describe the travel patterns of Gauteng households. In particular, the study aims to 
determine spatial trend associations between socio-economic factors and households’ 
travel patterns in Gauteng. The paper begins with a review of the literature on factors that 
affect travel patterns, it continues with descriptions of the data and methods used. Results 
include trend associations between travel patterns such as trip generation rates, mode 
choice etc of households in relation to household income and employment. It concludes with 
policy implications and areas of future research. 

LITERATURE REVIEW 

Mobility, particularly between work and home is a major consideration for transport planners 
as it results in economic, social, and environmental benefits and externalities (Mercado et 
al., 2012). Consequently, it is vital to explore the factors that influence travel patterns of 
households, as it is an avenue through which socio-economic development can be 
improved.  

Income and employment  
Low incomes impose restrictions on the number of trips generated by households as limited 
income is at the disposal of these households. As a result, low-income households’ travel 
less, tend to travel shorter distances and have difficulty accessing shops, leisure, work, 
education and cultural activities as they have limited incomes to spend on travel (Hurni, 
2006, Lucas, 2012, Pa´ez et al., 2010). In addition, no-car and low income households have 
been found to experience more difficulty in accessing jobs, owing to limited access to public 
transport (Cervero, 2004). In terms of annual journey distances travelled, non-car 
households were found to travel 50% less than car-owners (Kenyon et al., 2003). This 
implies low-income households are transport disadvantaged.  

Drivers’ license 

Obtaining a driver’s license enables one to derive the benefits of private car use. A 
household’s travel patterns are enhanced when one or more members of the household 
obtain a driver’s license (Priya, & Uteng, 2009). In Europe and the USA government 
programmes in the form of loans and assistance to obtain divers’ licenses were implemented 
to increase car ownership, mobility and access to employment (Fol et al. 2007). The 2003 
South African National Household Travel Survey showed disparity across ethnicities in 
having driving license. Of the black population only 10% had a driving license, whilst for 
colored it was 21%, for Indians it was 56% and for whites it was 83% (National Household 
Travel Survey, 2005). Additionally, buying and maintaining a car is expensive for large 
proportion of South African households resulting in car ownership being not easily 
accessible. 

Modal choice and travel patterns 
Modal choice affects accessibility and travel patterns. Private car use has been shown to 
increase accessibility compared to public transport use (Mercado et al., 2012). Gao and 
Johnston (2009) as well as Grengs (2009) found that the right mix of transport modes 
available to residents was a more important factor to accessibility than geographic proximity. 
Access to efficient public transport was found to be positively associated with labour 
participation rates. In particular, Hess (2005) suggested that governments should improve 
public transport in areas with a high density of low wage earners as this would improve 
access to employment and household incomes.  
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Empirical evidence suggests that private car ownership and private mobility reduces the 
geographical barriers and the resultant poor labour outcomes such as unemployment, 
underemployment and low labour productivity. Several studies have shown that improved 
car access results in improved employment opportunities (Cervero et al. 2002, Ong 2002, 
Garasky et al. 2006, Rogalsky, 2010).   

METHODOLOGY 

Although some research has been done within the South African context, there is little 
research that seeks to identify relationships between the socio-economic variables and 
mobility and accessibility, considered for the purposes of this paper to be the efficient 
movement of people and the ability to reach opportunities respectively. Gauteng was chosen 
for this study as it is the economic hub of the country and, whilst being the smallest province, 
it represents approximately one quarter of the country’s population. It also has a mix of area 
types (ranging from metropolitan to rural), income levels and ethnicities. 

The main source of data was the Gauteng Province Household Travel Survey 2014 
(Gauteng Province Roads and Transport, 2016). The survey was distributed to a random 
stratified sample of 29 779 households. Additional sources of data were obtained from 
Statistics South Africa (Statistics South Africa, 2016). Data was sought from the databases 
on population and population density, as well as national and provincial gross domestic 
product (GDP). 

PRESENTATION AND DISCUSSION OF RESULTS 

The Gauteng province consists of five municipalities, three of which are metropolitan 
municipalities, i.e. Johannesburg, Tshwane and Ekurhuleni, and two of which are district 
municipalities, i.e. Sedibeng and the West Rand. The latter are in turn divided into three 
local municipalities each. Economic activity varies considerably across the province ranging 
from agriculture and mining to areas dominated by services. The population densities for the 
five municipalities vary considerably, providing a possible indication of the variation in the 
human settlement types across the province. These are shown in Figure 1. 

 

Figure 1: Population density per Gauteng municipality (Data sources: South African 
Market Insights, 2017; StatsSA, n.d.) 

Average incomes also vary considerably across the municipalities. Figure 2 below provides 
an indication of the average income, with Johannesburg being the highest and the Westrand 
the lowest. There are however considerable disparities in the distribution of income. The 
figure depicts the areas within each municipality with the lowest and highest average area 
income. Tshwane shows the highest differences in area income and Westrand shows the 
least. Ekurhuleni houses the area with the lowest average household income. 
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Figure 2: Average income per municipality (Data source: GHTS) 

Figure 2 provides a clear indication of the vast differences that exist in income levels across 
the province, thereby evidencing the dual economy in the province. This is also shown in 
the Gini coefficient, which measures income equality, indicates that, in 2014, the level in 
Johannesburg was the highest in the province, at 0.65 and the lowest was the Westrand at 
approximately 0.61 (Gauteng Provincial Government, 2016, p. 63). The varying levels of 
economic wellbeing is also illustrated by the employment levels across the province, which 
vary considerably. These are illustrated in Figure 3 below. 

 

Figure 3: Employment and unemployment in Gauteng (Data source: GHTS) 

Johannesburg has the highest level of employment in the province at 61.69%, whereas 
Sedibeng has an average employment level of only 45.83%. The area with the lowest level 
of employment in the region is Temba, Winterveld, Mabopane, Ga-rankuwa in Tshwane at 
27% and the area with the highest levels of employment at 89% is Randburg in 
Johannesburg. 

As indicated in the literature review, there appears to be a strong correlation between 
income, employment and travel patterns. The considerable variation in income and 
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employment levels across the province would therefore also suggest that there are 
considerable differences in travel patterns across the province. 

Figure 4 shows the relationship between income and car access, as well as the average 
number of licensed drivers. As expected, there is a strong relationship between the average 
number of licensed drivers and the average car access per household. The former is higher 
than the latter, suggesting that car ownership aspirations are high; even where there is no 
car access in the household, there may be a licensed driver, most likely indicating a desire 
to have access to a car. There is also a relationship between income and average car 
access/ licensed drivers. Generally, as income increases, so does car access per 
household. The exception to this is the City of Tshwane. Although the average car access 
level is higher than those in the lower income areas of Sedibeng and the Westrand, it is 
slightly lower than the lower income area of Ekurhuleni. This is possibly explained by the 
fact that, although Tshwane has a high average income, this may be distorted by some of 
the highest income areas in the province. In addition, the literature indicates that Tshwane 
also has the lowest income area in the province as well as a very high portion, i.e. 53.17%, 
of unemployed persons. 

 

Figure 4: Income and car access/licensed drivers (Data source: GHTS) 

Figure 5 shows the relationship between income and trip generation rates. The figure shows 
that there is a relationship between income and trip generation; i.e. areas with lower incomes 
tend to generate fewer trips than areas with higher income. It cannot however be stated that 
the higher the average income, the higher will be the trip generation rate. Ekurhuleni shows 
very high trip generation rates, despite its relatively low average income. Westrand also has 
higher trip generation rates than Sedibeng, despite having a slightly lower average income 
level. The reasons for these discrepancies are not immediately apparent and may relate to 
the level of public transport services, or the costs thereof. It is also likely that these are 
related to population densities and land surface areas, as well as average travel distances. 
Finally, it could be associated with the variation in employment and income levels within the 
municipality. This would require further investigation to clarify. 
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Figure 5: Income and trip generation (Data source: GHTS) 

 

Figure 6: Income and modal choice (Data source: GHTS) 

Figure 6 depicts the relationship between income and mode selection. Again, although the 
relationships are not absolute, the data indicates that, as expected, walking is far more 
prevalent in lower income areas. Taxis and cars are important modes of transport, 
regardless of the level of income in the area. This is largely explained by the high levels of 
availability of taxis as the dominant mode of public transport in Gauteng (Statistics South 
Africa, 2014) as well as the high levels of car ownership in the province (Luke, 2018). The 
relatively low levels of bus and train patronage may however be more of an indicator of 
availability rather than being related to income levels. Availability levels of various forms of 
public transport would be required to further investigate these patterns. 

0

0.2

0.4

0.6

0.8

1

1.2

Westrand Sedibeng Ekurhuleni City of
Tshwane

City of
Johannesburg

Income indexed to average  All trips

0

0.1

0.2

0.3

0.4

0.5

Westrand Sedibeng Ekurhuleni City of Tshwane City of
Johannesburg

Commuter taxi/minibus taxi Walk all the way

Car Lift club

Bus Train

Bicycle Other

Income indexed to average

37th Annual Southern African Transport Conference (SATC 2018)
Proceedings ISBN Number: 978-1-920017-89-7
Produced by: Jukwaa Media : www.jukwaa.net

9 - 12 July 2018
Pretoria, South Africa

423



 

Figure 7: Income and trip purpose (Data source: GHTS)1 

Figure 7 shows the trip generation rate per group of activities per household. The data 
reflects that that education and work trips are essential and are undertaken regardless of 
income levels. Less work trips tend to be associated with lower income level areas, as would 
be expected, particularly where there are higher levels of unemployment. Ekurhuleni shows 
the highest work and education trips of all the municipalities. Again, the reason for these 
anomalies are not immediately apparent, particularly as unemployment levels are higher 
than employment levels in the municipality. Similarly, Johannesburg work trips seem low, 
particularly given the generally higher rate on employment. These could be related to 
household structures, or discrepancies in the application of the survey instrument and would 
have to be considered in conjunction with these socio-economic factors in order to gain 
appropriate insight into the reasons underlying these differences. There are also anomalies 
in the results regarding shopping trips. It is expected that these rates would increase 
significantly as income levels increase. This is true in Johannesburg, but not Tshwane. This 
may be explained by the high levels of unemployment in Tshwane and the possible distortion 
of average income by pockets of high income earners. The shopping trip generation rate is 
however high in Sedibeng (higher than all other municipalities bar Johannesburg). Again, 
this could not be explained by the data, but may be explained either by an aspect such as 
the proximity of shops, or application of the survey instrument. 

CONCLUSION 

The purpose of this study was to describe the spatial trend associations between socio-
economic factors and households’ travel patterns in Gauteng. The Gauteng Province 
consists of five municipalities with considerable variations in socio-economic characteristics. 
Whilst Johannesburg, Tshwane and Ekurhuleni are functioning cities, Sedibeng and the 
West Rand largely considered to be a mixed area of either rural or mining activities and 
dormitory townships. In general, the municipalities tend to be very mixed with an area such 
as Tshwane containing both the highest and lowest average income areas in the province. 
Employment levels in areas within municipalities range from a low of 27% to a high of 89%. 
As expected, there tends to be strong associations between employment and income levels 
and travel patterns. As income increases, so does the number of trips generated. Although 
this is reflected across the region in individual areas, there are anomalies. Tshwane, for 

                                                           
1 A return trip from work is assumed to be a work trip and counted in this category, thus resulting in a low count for 
“going home” 
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example, although considered a higher income area than Ekurhuleni, has a lower trip 
generation rate. It is probable that this can be explained by the vast socio-economic 
disparities in the Tshwane municipality – although the average income is high, the 
municipality also contains some of the poorest areas in the province. Trip generation rates 
also tend to be higher in the Ekurhuleni municipality. This should however be considered in 
conjunction with other factors such as the high population density and the low surface area 
of the municipality, thereby providing similar trip generation rates as Johannesburg. There 
is also a clear relationship between income/ employment and car ownership. In broad terms, 
the higher the household income level, the more likely that the household has access to a 
private motor vehicle. The number of licenced drivers per household is considerably higher 
than the number of households with access to a car, which likely indicates a strong intention 
or aspiration to car ownership. This is of concern, as it clearly indicates that households tend 
to car ownership as soon as the financial means become available to them. This latter point 
is also illustrated by the indication that, as income increases, there are more trips made by 
private motor vehicle and less by other means. The modal selection indicates that, at low 
income levels, walking is the dominant mode of transport. As income increases, more taxis 
are used. Further increases in income/employment show high levels of car use. Finally, the 
results also show that, although education and work trips dominate all areas, as income 
increases, so does less essential trips such as shopping. There are also variations in these 
results, largely explained by high levels of income/employment variation across the 
municipalities. 

The results show, as expected, clear associations between income/ employment and travel 
patterns, with higher incomes associated with more trips, more non-essential trips, higher 
levels of car access and lower levels of non-motorised transport and public transport. From 
a policy perspective, this provides a clear indication of the mobility needs in each area, and 
therefore of the areas in which focused transport interventions are required.  

It should however be noted that there are some anomalies in the results, with some areas 
showing lower than expected trip generation rates or higher than expected car access levels. 
This is largely explained by the use of averages in the analysis. Further research would 
require that the individual areas within the municipalities are considered, rather than the 
municipalities as a whole. There are also other factors that could impact the results, notably 
the current public transport offerings, the population densities, the size of the area under 
review and the variations in income and employment levels across the areas making up the 
municipality as a whole. Given these limitations and areas for future research, this study has 
nonetheless provided an overview of the associations between socio-economic 
characteristics and travel patterns in the Gauteng Province, as well as highlighted those 
geographical areas that are most disadvantaged and therefore most in need of mobility 
interventions. Future research should consider expanding the analysis on a national level. 
Given that Gauteng is the economic hub of the country, with the highest level of transport 
density, this expansion of the research will highlight the geographical areas where policy 
interventions are most urgent. It would also be of interest to analyse the results in 
conjunction with previous policy interventions, as well as with the next household travel 
survey, to determine whether policy interventions are effective over time and achieving their 
stated aims. This will however be dependent on the release of newer household travel data. 
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