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ABSTRACT

Households must often trade-off amenity, accessibility, and affordability in their residential
and travel decisions. Little research attention has been given to how these trade-offs are
made amongst lower income households in South Africa, the nature of relationships
between neighbourhood relocation, housing affordability, and travel aspirations. The aim of
this paper is to investigate relationships between travel patterns, household expenditure,
and residential relocation, in the Roodepoort Regional Node, a social housing
development scheme in Johannesburg with walkable mixed land-uses and close proximity
to public transport services. The research method involved qualitative retrospective
mobility biography interviews of 31 residents. The findings indicate that the relocation to
Roodepoort was motivated by varying combinations of: housing affordability; change in
family structure; proximity to facilities; activity spaces; employment opportunities; and
access to transport. The relocation yielded a change in travel behaviour for the majority of
the study participants. It was found that relocation can result in benefits such as proximity
to transport and saving money and travel time. The findings demonstrated, however, that
being located in a public transport-friendly node does not necessarily result in the
participants using public transport.

1. INTRODUCTION

Housing and transport are the two largest household expenditure items in South Africa
(STATS SA, 2017). Mattingly and Morrissey (2014) argue that the current housing
affordability paradigm is dismissive of transport cost, which is a relatively large portion of
household expenditure. Housing location continuously influences ongoing transportation
costs. The lower housing prices in outlying urban areas are often offset by high car
dependency, long travel distances, and the associated cost of fuel (Mattingly & Morrissey,
2014). Research has illustrated that not more than 30% of household income should be
allocated to housing cost, if greater than this, it is unaffordable (Welch, 2013). The
combination of housing and transport cost should not be greater than 45% of household
income according to Dewita et al. (2018), therefore it can be assessed that transport costs
should not exceed 15% of household expenditure (Gauteng’s mean household transport
expenditure is 16%, STATS SA, 2017). For housing to be considered affordable, a
resident should have the ability to obtain and pay for appropriate housing without
experiencing undue financial hardship.

Scheiner and Holz-Rau (2012) posit that migration behaviour, employment opportunities,
and change in family structure are some of the core reasons for a change in travel
behaviour. Once an individual or household decides to relocate due to the above, the
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selection of the location is based on a trade-off, that Welch (2013) explains as the trade-off
between housing cost, greater access to public transport, or greater access to places of
opportunity, such as employment. It is likely, that the mode of transport has often changed
after residential relocation (Scheiner & Holz-Rau, 2012) and that the possibility that an
individual would choose to live in a particular area based on their access to transportation
is high according to Scheiner & Holz-Rau (2012).

Minimal research has been undertaken in South Africa in understanding household
expenditure, travel behaviour and residential relocation for residents of a social housing
scheme in a node. Lanzendorf (2003) explains that decision making is best understood
through mobility biographies and mobility milestones, thus this paper will adopt the
approach in understanding the influences on travel behaviour. Typically, Venter (2011)
explains that the relationship between housing and transport, travel behaviour and
residential relocation is focused on low-income households that reside on the urban
fringes of the City. This research introduces a dynamic layer by focusing on the decision
making of low-middles income groups residing in proximity to the City Centre.

The research seeks to understand the relationship between travel patterns, household
expenditure and the influences of residential relocation for residents of a social housing
scheme in a regional node. The City of Johannesburg (2008) explains that a node is a
location of concentrated activity associated with employments opportunities and high-
density residential development located on a mobility spine. The assumption in the
research is that the residents have a locational advantage by being located in a transport
active node, have access to public transport and are able to reduce their transport
expenditure (Lucka, 2018). The assumption is made on the basis that a node is a compact
development that is self-sustaining neighbourhood, where people can use none-motorised
transport and increase their use of public transport (Lucka, 2018).

The paper is categorised into thematic areas that seek to understand the rationale behind
people moving into a social housing development and the impact thereof. The study aimed
to achieve the following:

To understand travel patterns of the residents.

To understand the travel behaviour of the social housing residents.

To explore the relationship between transportation and housing decisions.

To determine the impact (beneficial and non-beneficial) of residing in affordable
housing in a regional node in proximity to the City Centre of Johannesburg.

The paper consists of five sections. In the following section, the context of the social
housing development in Roodepoort is introduced. Section 3 describes the research
method employed in the study. Section 4 presents the study theoretical understanding and
findings. Section 5 discusses results and draws conclusions.

2. CONTEXTUAL BACKGROUND

The City of Johannesburg, Spatial Development Framework (2016) encourages high
residential development in proximity to economic opportunities and public transport. Social
housing units are often developed in well-located areas (or ‘restructuring zones’). The
social housing model emerged to encourage developers to supply and manage affordable
rental for low-income earners. The developers receive a grant on the provision that 30% of
the units are allocated to households earning between R1 500-R3 500 per month; 70%
of the units are a combination of households earning between R3 501-R7 500 and



R7 501-R15 000 per month. The Social Housing Regulations state that gross rentals or
levies per unit operating cost cannot be greater than 33% of monthly household income
(Tissington, 2013).

Roodepoort regional node is located northwest of the Johannesburg City Centre (see
Figure 1). The node is an economic hub (City of Johannesburg, 2008), that promotes
mixed land-uses, development of a public environment that consists of pedestrian
connections and the development of accessible transportation (City of Johannesburg,
2008). In an 800m buffer of the social housing development, the residents have good
access to public transport facilities that are inclusive of minibus-taxi ranks, a railway
station, and bus stops, as well as access to restaurants, the retail strip that is
characterised by informal trading, grocery shops, banks and clothing shops and public
facilities such as the clinic and licensing department (City of Johannesburg, 2008).
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Figure 1: Location of Roodepoort regional node and social housing development

3. STUDY METHOD

The research method employed a retrospective qualitative and quantitative survey. A
sample of 31 social housing residents were interviewed in their homes. The format of the
interviews sought to gather information on travel behaviour, mode choice, residential
relocation, household expenditure, and transport cost. The methodology was applied to
enable participants to take a historical view on the changes their households went
experienced during residential relocation (Lanzendorf, 2003). The outcome of this
approach is considered reliable because it requires the participants to only recall a
memory that they have directly participated in. Before data collection commenced, the
Johannesburg Social Housing Company was informed of the study in order to gain access
to the social housing development to interview the residents. Pilot interviews were



undertaken to determine if the interview questions needed to be modified. In the final
study, respondents were audio recorded on a Sunday as a preferred day by the
respondents to conduct interviews.

4. THEORETICAL UNDERSTANDING AND STUDY FINDINGS

4.1 Elements That Influence the Experience of the Residents

4.1.1 Theoretical Understanding of the Influence of the Built Form on Mode Choice and
Travel Behaviour

Considerable attention in recent years has been given to designing cities with the objective
of reducing car use and travel distances, by creating neighbourhoods that encourage
walkability, a mixture of land uses, a variety of housing types and grid street patterns that
enable greater connectivity (De Vos et al., 2014; Khattak & Rodriguez, 2005; De Vos &
Witlox, 2016). The design of neighbourhoods in this manner is to ensure that car use
declines, thus making non-motorised transport an attractive alternative (Cervero &
Radisch, 1996). Cervero and Radisch (1996) argue that the built environment has a direct
impact on travel mode. The urban density and proximity of residents to the central
business district decreases the anticipated average household vehicle per kilometre
travelled. Commuters that reside in such neighbourhoods continue to use their vehicles to
go to their favourite restaurants, shops or visit friends or family outside of the
neighbourhood (Lerner-Lam et al.,, 1992), demonstrating that internal walk trips do not
replace vehicle use but rather are in addition to external driving trips in mixed-use
developments.

The decision-making process plays a vital role in the selection of transport mode,
movement patterns based on the character of the built environment, socio-economic
status of the trip maker and the traits of the trip. Given these elements, decision making
according to Jeng and Fresenmaier (2002) is a complex process because it is routed in
multiple concepts, therefore, it is a multifaceted behaviour concept that includes
sub-decisions. It is argued by De Vos et al. (2016) and Jeng and Fresenmaier (2008) that
attitude and preference are cognitive components which determine the travel mode choice.
Bamberg et al. (2003) elucidate that past behaviour can be a great influencer of future
behaviour which forms part of the behavioural decision process. The behavioural decision-
making context is based on information that an individual holds such as transport costs or
the design of the built form. In addition, decision context is the ability for an individual to
make travel decisions based on ethnicity and sociodemographic (Jeng and Fresenmaier,
2008). Thus, the travel behaviour of the commuter is based on a series of calculated
decisions that the commuter makes. Crane (2000) explains that there are multiple factors
that influence mode choice through decision making such as household income that
translates to different travel patterns. In addition, it is noted that the built form may also
influence travel patterns and mode choice.

4.1.2 Research Findings

The Roodepoort Regional Node is described as walkable with short blocks, designated
pedestrian walkways and a variety of activity spaces by the City of Johannesburg (2008).
The findings give a description of how the residents travelled to the various activity spaces
(shopping or banking, social facilities and leisure facilities) and the preferred mode of
transport. For the participants to get to the various activity spaces, they select their mode
choice based on attaining a set of objectives (Schwartz et al., 2011). The objective for the
participants is to ascertain goods and services conveniently see Figure 2 for Roodepoort
regional node zones. Given the proximity of these services to the social housing



development, the most preferred mode of choice is walking. For those that use activity
spaces outside of the node, the respondents drive or use minibus-taxi. For work trips,
those that work in the Roodepoort node, walk to their place of employment. Whilst
respondent that work outside of the node use a variety of modes such as minibus-taxi,
private vehicle and a lift club.

Civic zone
Il Transport zone

Pedestrian walkway

Commercial zone

Residential zone

Public Space zone

Railway station and informal ranking

Long distance ranking

Figure 2: Roodepoort regional node zones

Understanding travel patterns on a workday is best for illustrating the travel behaviour of
the respondents because it shows a consistent travel routine. The travel behaviour of the
respondent may change if an unexpected event occurs on the trip. Alternatively, a factor
that may alter the consistent travel pattern is when participants undertake a different
activity during lunchtime or after work (e.g., going to the gym). The respondents would
rather repeat an activity pattern that offered them a satisfying experience without
considering the details of the alternatives for work trips.

Decision making is based on complex layers that an individual is required to rationalise
based on their experience (information gathered) therefore influencing the travel pattern
and mode choice. The findings demonstrate that participants use minibus-taxis as the
main mode of commuting to avoid ‘bad experiences’ such as being stuck in traffic and
strikes, or it is simply the preferred mode of transit. Minibus-taxi is the preferred mode
because it is convenient for commuting outside of the node, but for areas that are
considered to be too far, the household members prefer to use their private vehicle. As an
example participant 4A demonstrates the complex travel decisions that she makes on a
work day by using what she considers as the most convenient and affordable mode of
transport.

“I wake up at 5 am. | leave the house at 6 am. | work in Midrand and my daughter
goes to school in Rosebank. We walk to rank 5 and catch a taxi to Rosebank. We
arrive in Rosebank at 06h50. From there | catch a taxi to Midrand and | arrive at
07h15. At lunch time | catch a taxi to Rosebank to pick up my daughter and we go
back to my workplace in Midrand. From there, | leave work at 17h00 and we arrive
home at 18h30". 4A.



4.2 Residential Relocation

4.2.1 Theoretical Understanding of Residential Relocation and Residential Self-Selection

In residential self-selection Cao et al. (2009) explains that people select to relocate to
neighbourhoods that align with their needs based on their preferences influenced by life
circumstances such as travel requirements, employment, education, growth in the family
structure, or immigration (Scheiner, 2018). Travel behaviour in the medium term is
relatively stable but is changed by key events or experiences, in this case it is because of
residential relocation. Relocating to a new environment is driven by events and milestones
that are pertinent to an individual's travel behaviour (Farinloye et al., 2019).Van Wee
(2009) notes that the motivation for self-selection in residential relocation can be related to
factors such as activity schedules, travel modes, travel and driving behaviour, exposure to
unsafe environments and impact of externalities. In addition, the accessibility and
availability of a defined mode of transport is crucial for residential relocation. It was found
in a study conducted in California that residential relocation was dependent on housing
typology, cost and the quality of the neighbourhood as a deciding factor for individuals
relocating to a transit-oriented development; whilst one-third of the participants in the study
noted that the reason for relocation was access to public transport (Farinloye et al., 2019).

Scheiner and Holz-Rau (2012) suggest that the change in neighbourhoods does not
always result in a change in travel mode and behaviour. Farinloye et al. (2019) explain that
it is the combination of preference, attitude and the distance required to be travelled that
may result in mode change. Rau and Manton (2016) found that the mobility milestones
such as acquiring a driver’s licence resulted in a change in mode use. In other cases, the
introduction of government policy that promoted the use of non-motorised transport would
influence and be the reason non-motorised transport increased. Therefore, Rau and
Manton (2016) argue that mobility milestones are influenced by government policy,
regulation and infrastructure provision that may influence mode use after residential
relocation. Such policy changes are seen in the City of Johannesburg through the Spatial
Development Framework (2016) and Regional Spatial Development Frameworks (2008)
that seek to promote the use of public transport and non-motorised transport. That is seen
through the need to reduce sprawl by developing compact urban centre with public transit.
De Vos et al. (2018) explain that relocation to compact, mixed-use areas can reduce
vehicle use and stimulate active travel and public transport use.

4.2.2 Research Findings Residential Relocation and Residential Self-Selection

This case study demonstrates that the decisions made by respondents are based on life
situations. The respondents have adapted and adjusted their travel needs based on the
new environment that they found themselves in. The respondents deliberately relocated to
the Roodepoort node because it holds a variety of public transport options such as the
bus, train and minibus-taxi. Life events and/or milestones in the participants’ biography
were the greatest factor that influenced the residential self-selection process. The findings
demonstrate that respondents relocated because of growth in the family unit, getting
married and gaining independence outside of the family unit. A second thematic finding
was that the respondents relocated based on employment opportunity and the proximity of
the development to social amenities such as schools and social facilities. A third thematic
finding relates to housing benefits such as safety and living in a bigger housing unit.
A fourth area relates to affordability and availability of public transport. The tenants moved
to the social housing scheme because it is a gated development; rental is cheaper and in
proximity to public transport.

“I moved here because it's cheaper and transport is closer and it's close to school.
My previous residence was awkward ...”. 26A.



Before the relocation, the dominant transport mode use was minibus-taxi (see Figure 3).
Since the relocation, there has been a transport mode use change based on affordability,
the built environment, and the most convenient and efficient mode. After residential
relocation, there is a decline in minibus-taxi and train use, and an increase in private
vehicle use. Additionally, there is evidence of an increase in walking. A conclusion can be
drawn that residents relocated to the Roodepoort social housing development which
enabled them to save money to purchase a car.
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Figure 3: Mode choice before relocation (left) and after relocation (right)

4.3 Household Affordability

4.3.1 Theoretical Understanding of Housing and Transport Affordability

Dewita et al. (2020) argue that there is a research gap in understanding developing
countries’ spatial layout and the impact that this has on housing and transport costs.
Venter (2011) explains that transport affordability is understood as the ability to undertake
transport movement (journey to work, school, family and other social services) without
hindering the ability to undertake other activities of importance. Dewita et al. (2020)
explains transport expenditure as the financial burden that households carry to access
transport, in a developing world context. Venter (2011) notes that low-income groups often
associate transport cost with housing location choice. In multiple instances households are
making trade-off between selecting affordable housing in less accessible areas, with high
travel cost, or spending more on housing in highly accessible areas (Dewita et al., 2020).
The City of Johannesburg (2016) explains that it seeks to transform the city by
encouraging housing development for low-income households in proximity to
transportation.

The Department of Human Settlements (2009) supports the development trend that is
encouraged by the City of Johannesburg through the creation of what is known as
restructuring zones and subsidies developers for social housing development.
Restructuring zones are demarcated geographical areas targeted for investment based on
the need for social, spatial and economic restructuring through social housing
development (Housing Development Agency, 2013). The zones are designed to redress
the spatial segregation and disadvantages created under the apartheid regime according
to the Department of Human Settlements (2009). Thus, social housing makes provision for
ensuring that marginalised, low-income households have access to economic
opportunities, social facilities, and public transport. Secondly, social housing is a tool
utilised to contribute to the housing sector particularly the rental market according to the
Department of Human Settlements (2009).



The restructuring zones are said to provide locational affordability because the zones have
public transport and affordable housing in a well-located area. Dewita et al. (2020)
explains that location affordability assumes that any consideration of housing affordability
must be supplemented by considering the transport cost incurred as a consequence of a
location choice. The integration of transport cost and housing cost enable low-income
households to select residential location that are closer to the city centre to decrease
household expenditure and protect their solvency (Dewita et al., 2020). Howell et al.
(2018) explains that low-income households are most likely to travel by public transport
due to the limited access or no ownership to a private vehicle. Alternatively, low-income
households tend to use non-motorised transit as a mode of transit thus reducing the need
for private vehicle ownership (Howell et al., 2018). It is therefore emphasised that housing
costs cannot be considered in isolation from transportation as these costs are determined
by location because they often increase with distance to employment, educational and
social activities (Coulombel, 2018).

4.3.2 Research Findings of Household Affordability

The participants explained their rationale for relocation to the social housing development.
The primary reason for relocation was that the development offered affordable rental units.
Given that the development is well located, it provides the participants with the opportunity
to travel predominantly by non-motorised and/or public transport. However, the data
showed an increase in private vehicle usage since relocations occurred. The data revealed
that participants preferred private vehicle ownership, see Figure 3, mode choice before
relocation and after relocation.

Nonetheless, majority of the respondents use public transport. The percentages of
household income spent on transport was found to be high in comparison to housing
expenses. Figure 4 demonstrates the percentage of household income spent on housing
by the participants. It is noted that 86% of the participants spend 30% or less of their
household income on housing. Fourteen percent of the participants spent more than 30%
of their household income on housing. Once households use more than 30% of their
household income on housing, the households are most likely to experience undue
financial hardship. It is evident in the data collected that only a few of the participants are
likely to experience financial hardship, thus indicating that the social housing development
is affordable housing for most of the participants.
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Figure 4: Housing expenditure compared with recommended percentage expenditure



It is recommend that households should not spend more than 15% of their household
income on transport. Figure 5 shows the percentage of household income spent on
transportation, revealing that 29% of the participants spend 15% or less of their household
income on transport, whilst 71% of the participants spend more than 15% of their
household income on transport. Residing in a node is designed to reduce transportation
costs. However, in the circumstances of the participants in this study, it is evident that
most participants spend a larger portion of their household income on transport. This is
because majority of the participants do not work in the node, with 48% of the participants
travelling for more than 31 minutes to get to work. Thus, one of the main decisions to
move to the node is based on the availability of transport and low housing cost provided.
The burden of high transport costs may create financial problems because it can
compromise low-income households capability to access required services and livelihood-
improving opportunities. Furthermore, households are continuously making trade-offs
between housing and transport to meet their other financial requirements such purchasing
food.
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Figure 5: Transport expenditure compared with recommended percentage expenditure

4.3.3 Benefits for the Participants of Residing in Proximity to Transit in a Social Housing
Development

The benefits of residing in a node in a social housing development are as follows:

Access to affordable housing.

Increase in the opportunities for, and appeal of, alternatives to private vehicles.
Increase in public transport accessibility.

Decrease in travel distance and time.

Proximity to large employment concentrations that are well served by extensive local
and regional transport systems.

The findings from the data demonstrate that 27% of the participants indicated that they
experienced a decline in travel time and an increase in financial savings since their
relocation. It is also noted, however, that some do not identify any benefit in residing in the
node.



5. DISCUSSION AND CONCLUSION

This research sought to understand the relationship residential relocation has on the
behaviour and/or decision-making processes of households. The research observed the
following:

1. The impact (influence) of the built environment on decision making: The respondents
are making decisions based on their new environment however the respondents do not
think that they are making decisions based on the new environment to meet their
current needs. However, it is evident through a spatial mapping exercise that the
participants use activities that range from restaurants to transit facilities with the
majority of the participants walking to the various spaces. This confirms that the built
environment can influence decision making on mobility choices owed to the walkable
design that the node holds. However, the participants will use other modes such as a
private car or public transit to commute to places outside of the node such as visiting
family or going to places of leisure that do not meet the participant's objectives in the
node.

2. Understanding travel patterns: Travel patterns are best understood through residential
relocation. The respondents make complex decisions to relocate to the Roodepoort
node. Some of the reasons for relocation include, relocating for independence, new
employment, a growing family, requirement for a bigger space, affordable rental and
because the development was safer. The change in place of residence enabled some
participants to change their mode of transport thus altering their daily travel pattern.
There is evidence of an increase in the number of people that walk and an increase in
the usage of private car and ownership. It is recommended that various government
departments better understand the users and their aspirational needs so as to create
better development plans and policies that redirect aspirational needs. This requires a
cultural shift that is supported by the necessary infrastructure and spatial planning.

3. Demonstrating the relationship between transport and housing: Affordability is crucial in
demonstrating a respondent’s relationship between transport and housing. Respondent
household expenditure patterns indicated a greater percentage of income is spent on
transport in comparison to housing. The respondents made an intentional decision to
relocate to the social housing scheme in the node because of affordable rental
provision and access to a variety of transit (non-motorised and public transport)
availability. The trade-off that the respondents make is residing in affordable housing,
close to public transport but are required to commute for longer to get to places of
employment. It is recommended that the various sectors of government improve their
prioritisation model between conflicting needs through balancing economic
opportunities, transport, human settlement, urban management and sustainability
(South African Cities Network, 2016).

4. Impact of residing in social housing in a node: Some residents reported minimal
benefits of residing in the social housing development. It is recommended that the
Social Housing Company investigates that possibility of enabling single unit ownership
for rent to buy option because majority of the respondent have been residing in the
development for over five years. Other residents reported that there are overall benefits
of being located in a node. These benefits are linked to a reduction in travel time and
possible financial savings. The overall impact of residing in the node is beneficial for
the participants because the node is well located, they have access to economic
opportunities, social facilities and public transport.



In conclusion, residential relocation influences travel behaviour (pattern) in a new
environment. Respondents are therefore required to undergo a process of making
complex decisions on daily travel and mode choice selection. The decisions that the
31 respondents have taken demonstrates that the choice to live in affordable housing in
proximity to transport facilities is beneficial because it enables them to commute with ease
to work outside of the node. However, working outside of the node results in longer travel
time and increases transport expenditure. The study found that residents have aspirations
that may be deemed undesirable from a transport policy perspective, because there is a
trend of increased private vehicle usage since relocation. Furthermore, additional research
Is required to determine how these aspirations influence the trade-offs households make
following residential relocation.
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