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ABSTRACT 
 
Innovative approaches to public transport systems in response to socio-economic needs 
and complex urban mobility challenges facing developing countries have emerged as a focal 
point of discussion in development planning academic discourse. This is more so in 
countries like South Africa where cities are characterised by a fragmented spatial form and 
socio-economic disparities. Thus, public transport systems that provide efficient and reliable 
services affordable by all income groups while contributing to improved accessibility of 
opportunities have been advocated for. This paper assessed the role of innovative 
approaches to urban public transport systems in improving urban mobility and redressing 
past imbalances. The study followed a mixed approach by combining qualities of qualitative 
and quantitative approaches through administering of questionnaires and semi-structured 
interviews. An inductive approach to data analysis to study patterns within themes of 
accessibility, efficiency, affordability and reliability was followed. Study findings and 
international experiences observed affirm that innovative urban public transport systems 
play a commendable role in improving urban mobility. However, there is limited effort 
towards a multi-modal network in response to the fragmented spatial form characterising 
cities in the global south. The paper concludes by accentuating stakeholders’ collaboration 
and modal integration in a manner that is responsive to spatial and socio-economic 
disparities.  
 
Key works: Innovations, public transport, urban mobility, integration and spatial form.   
 
1. INTRODUCTION 
 
Public transport infrastructure investments have been advocated as catalysts for spatial 
integration and socio-economic transformation in spatial fragmented cities that battle with 
the negative consequences of colonial and apartheid legacies (Litman, 2017; Pojani & 
Stead, 2015; Jennings, 2015). Road and rail transport investments have been regarded as 
pivots of functional economic nodes and communities (Risimati & Gumbo 2018a). Thus, 
considerations for innovative strategies to improve public transport operations as part of 
investment in public transport infrastructure in a manner that is responsive to spatial and 
socio-economic challenges has gained momentum in government institutions worldwide 
(Musakwa & Gumbo 2017). The common envisaged outcome of public transport operations 
improvement is a spatially integrated urban form through a multi-modal public transport 
network that enhance efficiency, reliability, affordability and accessibility (Karim, 2017).  
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In the City of Tshwane, colonial and apartheid spatial planning mechanisms in form of 
geographic and racial segregation policies contributed to the current land use pattern which 
perpetuates increased travel times and costs from most townships to economic nodes for 
employment and socio-economic needs (Ndwandwe & Gumbo 2017). This is a common 
trend countries that previously experienced colonial or apartheid segregation policies 
prominent through a fragmented spatial form, where a mass public transport rail network 
was used as the main mode of public transport with buses limited. This saw the rise of the 
mini-bus taxi industry (mostly black owned) as an alternative form of public transport to take 
people from isolated residential areas to places of employment. In South Africa, since 1994, 
the democratic dispensation has developed policy and legislative frameworks including the 
1995 white paper, the National Land Transport Transition Act, 2000, the National Land 
Transport Transition Amendment Act, Accelerated Modal Upgrades and Integrated Rapid 
Public Transport Networks (IRPTNs) for public transport improvements with the aim of 
redressing past spatial and socio-economic disparities (Jennings, 2015; Page, 2012) 
 
The aim of the paper was to investigate the efficacy of innovative urban public transport 
systems in improving spatial integration and urban mobility. This paper discusses spatial 
integration and functionality of innovative urban public transport systems in the City of 
Tshwane’s Pretoria Central and Hatfield nodes. The paper focuses on the themes of spatial 
connectivity and functionality of innovative urban public transport systems from which spatial 
integration and improvement of urban mobility since the introduction of Gautrain and A Re 
Yeng were investigated. The four principles of urban mobility namely: accessibility, 
affordability, efficiency and reliability form the core of discussions in this paper. The paper 
concludes by providing a synthesis of the findings in form of conclusion and 
recommendations.  
 
2. PUBLIC TRANSPORT INNOVATIONS  
 
The deficiencies in urban public transport infrastructure have resulted in innovative 
strategies to urban mobility and public transport infrastructure development being sought 
(Gakenheimer, 1999). Thus, innovative urban public transport systems means adoption of 
innovative strategies towards provision of adequate public transport systems that will enable 
improved quality of public transport operations and services characterised by improved 
levels of integration and urban mobility, stakeholder corporation for an integrated public 
transport network and operations, integrated billing systems and user friendly 
communication tools on and off the public transport systems. Innovative urban public 
transport systems seek to respond to market failures and help to improve consumer 
experience.  Traffic congestion problems resulting in increased travel times is one of the 
challenges tackled through public transport (Vasconcellos, 2004). Considerations are also 
made to the socio-economic needs of people served by the public transport network.  
 
Innovative urban public transport systems allow for a Public Transport Cooperation where 
interdependent stakeholders and public transport service providers can collectively and 
effectively respond to public transport needs and challenges (Page, 2012). The end goal 
should be a multi-modal public transport network that brings together operations of all modes 
of public transport consistent with public transport needs (Litman, 2014). Thus, innovative 
urban public transport systems create a much-needed platform for multi-modal public 
transport coordination. Such innovations range from technologically inclined, high quality 
passenger transportation, stakeholders’ cooperation and integrated billing systems across 
all modes of public transport systems. The common goal is always providing efficient, 
reliable and affordable urban public transport systems.  
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The said innovative strategies has been witnessed mostly in rapid rail transport, light rail 
transport and Bus Rapid Transit (BRT) systems which are becoming major investment pillars 
for most governments at local and international level (Tsay & Herrmann, 2013). The major 
investments associated with these innovations are understood to be key drivers of economic 
growth and social development. It is therefore important to understand each mode of public 
transport, the type and quantity of passengers it carries, and the role they play it can play in 
improving urban mobility. The most important consideration for developing countries is 
ensuring that they do not go for public transport options that are too costly to implement, 
rather seek innovations that are within their financial capabilities. 
 
2.1 Integration and densification along public transport corridors  
 
Integration of residential areas and economic nodes enhance affordability of public transport 
systems by the urban poor, thus enabling people to participate actively in the economy 
(Prim, 2016). The urban poor spend most of their hard-earned money on transport as they 
often use more than one mode of transport for one trip resulting in multiple fares which 
perpetuate poverty and deepens inequality (Franklin, 2014). People’s ability to obtain easy 
access to economic and other urban opportunities at an affordable transport fare is a 
considerable, main contributing factor towards socio-economic transformation, especially 
given the socio-economic needs and challenges of the urban poor.  
 
Integration of various urban opportunities in an urban area is to a large extent dependent on 
the state of urban public transport infrastructure and its ability to enable local people to 
access available opportunities through affordable public transport, especially the urban 
poor. Thus, densification along public transport corridors has been advocated for as a 
mitigation mechanism to redress the spatial imbalances of the past (Wilkinson, 2006). Even 
in the developed world, rapid urbanization and population growth has meant that provision 
of adequate public transport is a top priority for urban growth management (Aljoufie, 
Zuidgeest, Brussel & van Maarseveen, 2011). In developing countries, governments have 
a two-fold responsibility to subsidise public transport for the urban poor and subsidise rental 
accommodation for others to reside closer to economic opportunities as part of decongesting 
over-crowded, often isolated townships.   
 
2.2 Urban Mobility  
 
The primary objective of public transport infrastructure is to facilitate urban mobility by 
improving movement of people, goods and services (Rodrigue, Comtois & Slack, 2009). 
Given prominent spatial disparities in the developing world, innovative urban public transport 
systems policy interventions seek to improve urban mobility by effectively facilitating spatial 
integration to create a vibrant socio-economic environment (Jennings, 2015). The existing 
body of knowledge reveals that there are four interlinked and interdependent components 
which serve as indicators of efficacy of public transport systems namely, accessibility, 
affordability, efficiency and reliability (Litman, 2017; Cervero, 2013; Roux, Mfinanga & Del 
Mistro, 2012). Public transport systems that reflect a cross-balance on these themes can be 
deemed as contributing meaningfully to improved urban mobility.  
 
Urban mobility is concerned with the time spent travelling where distance covered is central 
to the state of urban mobility within the urban environment (Lucas, Tyler & Christodoulou, 
2009). Furthermore, Peng (2005) argues that urban mobility policy interventions and 
investments should look beyond addressing issues of congestion and traffic problems by 
being responsive to urban development needs to ensure fully functional and economically 
viable cities and communities without neglecting or systematically excluding the urban poor. 
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Subsequently, when deliberating on innovative urban transport systems, one cannot neglect 
the demand for improved urban mobility characterized by improved access to opportunities, 
affordable public transport and provision of efficient and reliable service. 
 
3. METHODOLOGY 
 
This study followed a mixed approach by using both qualitative and quantitative methods of 
data collection and analysis. Spatial configuration of innovative urban public transport 
systems in relation to improving access to economic and employment opportunities was 
used as a reference point to determine extent of spatial integration. Qualitative data 
collection included interpretation of data collected through key informant interviews and field 
observations to assess level of spatial connectivity. Quantitative data collection through 
administering of questionnaires incorporated collection and quantifying socio-economic data 
to assess the impact of innovative urban public transport systems on urban mobility. The 
inductive approach to data analysis by way of studying patterns within themes of urban 
mobility and spatial connectivity was then followed. 
 
Qualitative data analysis was through the interpretation of data from key informant interviews 
that were held with officials from City of Tshwane Transport Planning Sections which 
informed discussions and analysis on the spatial configuration of the Public Transport 
Systems. Field observations for visual analysis to enhance the researcher’s perspective on 
the spatial connectivity and urban mobility, i.e. efficacy or functionality of innovative urban 
public transport systems. The economic nodes of Pretoria Central and Hatfield were use as 
the focus points for the spatial analysis since they both have the A Re Yeng BRT, Gautrain 
rapid rail and Gautrain buses as latest innovations fully operational while also containing 
high percentage of commercial and multi-unit residential land uses.   
 
For quantitative analysis, data from questionnaires was analysed through SPSS statistical 
tool and exported to excel spreadsheet for producing of pie charts and bar graphs.  The 
questionnaires focused on examining the efficacy or functionality based on consumer’s 
experience focusing on the themes of affordability, accessibility, efficiency and reliability. 
The researcher interpreted the data from pie charts and bar graphs by grouping 
respondents’ negative and positive responses according to similarities and patterns.  
 
4. SPATIAL CONFIGURATION OF INNOVATIVE PUBLIC TRANSPORT SYSTEMS  
 
The fragmented nature of the urban public transport network operated by various service 
providers (i.e. taxi operators, multiple bus operators, and multiple government/municipal 
modes transport operators) together with the fragmented spatial form suggest that public 
institutions’ responsibility goes beyond public transport infrastructure. Different service 
providers often use different billing systems, some with distinct technological tools and 
service patterns which complicates things for the commuters. Notably, lack of integration 
and cooperation amongst service providers has perpetuated increased travel times and 
costs, as people use more than one mode of transport to get to their destination, making 
them to pay for every leg of the journey which points to the need for innovative strategies 
for integrated billing systems. Bringing together all stakeholders directly and indirectly 
involved with public transport infrastructure is therefore becoming an integral part of 
improving public transport operations. 
 
Evident during the key informant interviews was that urban public transport systems are at 
the centre of improving the state of urban mobility through multi-modal integration for spatial 
connectivity. As already indicated under urban mobility sub-section above, based on the 
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existing body of knowledge, the principles of accessibility, efficiency, affordability and 
reliability serves as key indicators in determining the impact and efficacy of the innovative 
urban public transport system and the state of urban mobility in any given city or town. 
Evidently, there has been a commendable effort to cater for spatial connectivity given spatial 
configuration of the physical infrastructure as more areas have access to public transport. 
However, duplication of various modes of public transport that are operationally 
disintegrated leaves much to be desired, hence the need to multi-modal integration. Figure 
6 below depicts Gautrain and A Re Yeng routes in the Pretoria Central-Hatfield precincts. 
 

Figure 1: Gautrain and A Re Yeng routes overlay (Source: City of Tshwane & 
Gautrain spatial data) 

 
As Figure 1 shows, A Re Yeng and Gautrain buses often cover similar routes, yet they are 
not operationally integrated as they use different billing systems and fare medium which 
makes commuters and commuters pay for each service separately. This depicts lack of 
collaboration and operational integration amongst organs of state responsible for 
implementing innovative public transport systems in line with national policy directives 
(Gauteng Provincial Government responsible for Gautrain and the City of Tshwane 
Municipality responsible for A Re Yeng). As such, despite commendable effort in improving 
urban mobility through physical infrastructure, lack of operational integration means that 
latest innovations are also not responsive to the Tshwane public transport needs linked to 
spatial and socio-economic disparities.  
 
There are no indications for a multi-modal public transport network towards ensuring that all 
areas are effectively and adequately covered trough a comprehensive, integrated public 
transport network. Even Gautrain and A Re Yeng appear to be operational independent 
additional modes of public transport to the already operational mini-bus taxis and other bus 
services. The need for stakeholders’ cooperation and operational integration (multi-modal 
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integration) is therefore evident. The mini-bus taxi industry is still not fully integrated in the 
innovations that are currently taking place, despite them being responsible for transporting 
sizeable portions of the population, especially from previously disadvantaged communities. 
Modal integration will ensure that the poor living in the outskirts of the urban core benefit 
from a reliable and convenient public transport service. The connecter points and waiting 
areas should be designed so that they encourage informal traders and provide adequate 
facilities for commuters to enhance their convenience. Mechanisms must be developed to 
ensure that public transport investments and decisions do not compromise or neglect public 
transport social-economic needs of the people.  
 
5. FUNCTIONALITY OF INNOVATIVE URBAN PUBLIC TRANSPORT SYSTEMS. 
 
The ability of innovative urban public transport systems to contribute meaningfully to 
improved levels of access to opportunities has become an essential consideration to 
enhance positive returns of public transport infrastructure investments. For spatial 
fragmented cities, like in South Africa, a comprehensive public transport network that 
provides an efficient and reliable service at an affordable price for all income groups while 
ensuring accessibility of opportunities is the backbone of functionality and socio-economic 
vibrancy of urban areas.  As indicated in the introduction section, government has produced 
policies and legislative frameworks which champion spatial integration and socio-economic 
transformation with the intentions of redressing past spatial and socio-economic disparities. 
However, prevailing spatial and socio-economic disparities leave much to be desired.  
 
Effectiveness of the methodology or approach followed in implementing A Re Yeng in 
Tshwane is questionable as it did little to strengthen already existing public transport 
operations and is rather seen as another “tick-box” government expenditure that duplicates 
international renowned public transport modes (i.e. BRT Systems and Rapid Rail) with little 
regard to local conditions. As It has already been indicated in the above section that Gautrain 
and A Re Yeng Services are not operationally integrated, it also important to note that A Re 
Yeng is not even operationally integrated to the Tshwane Bus Services (i.e. the two uses 
different billing systems and fare mediums despite both being services being operated by 
the Municipality). Fundamentally, public transport systems should be operationally 
integrated to facilitate an efficient, affordable urban public transport network for spatial 
connectivity and socio-economic prosperity. Figure 2 below depicts commuters’ experience 
of service rendered through innovative public transport systems in line with the principles of 
affordability, accessibility, efficiency and reliability.  
 

 
Figure 2: Commuter experiences of innovative urban public transport systems 
(Source: Primary data collected and analysed).  
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A Re Yeng appears to be more accommodating to the low-income earners when it comes 
to affordability. Despite providing the more efficient and reliable service, the Gautrain high 
travel costs and massive costs to implement its infrastructure does not justify the Gautrain 
being one of the most prioritized public transport options. To some, it is seen as a systematic 
exclusion, even if it is expanded further to townships (as envisaged) due to its fares being 
unjustifiable to township people who are predominantly low-income earners and most reliant 
on public transport for their daily travel needs. This may further deepening segregation and 
inequality along income categories which spatially and racially manifest itself due to 
apartheid polarized labour market and geographic segregations based on race.  
 
5.1 Affordability of innovative urban public transport systems  
 
The apartheid inherited fragmented spatial form is to a certain extent, irreversible as most 
people have. The need for a multi-modal public transport affordable by all is thus 
unavoidable as more people continue to use more than one mode of public transport to 
commute from home to work. The urban poor are often the main users of public transport, 
but due to their financial constraints they are sometimes unable to afford public transport 
fares and are forced to walk long distances (Roux, et al., 2012). Like any South African city, 
City of Tshwane’s fragmented spatial form means that the urban poor travel long distances 
and pay more when traveling to access socio-economic opportunities. Sometimes, public 
transport does not take commuters directly to their intended destination which then propel 
them to use two or more modes of public transport. Some give up their jobs when most of 
their hard-earned money goes to transport costs before they can even cover their basic 
needs. This then perpetuate unemployment, i.e. discouraged workers. Increased travel 
times and costs can negatively impact the productivity of workers due to tiredness after 
travelling long distances. 
 
Findings by this study suggest that BRT should be prioritized as an option that is 
accommodating to the urban poor as it provides a more affordable public transport option 
for the urban poor, with the Gautrain being perceived as less affordable while its 
implementation is costlier. Though the Gautrain provides an efficient service, its affordability 
by the urban poor leaves much to be desired. Light rail that has been successfully 
implemented in the City of Linz (Austria) and Addis Ababa (Ethiopia) could be a more 
affordable innovative rail transport to implement. Light rail may also cover more geographical 
areas compared to Gautrain given minimal infrastructural implementation complexities. In 
addition, an integrated billing system like that of Rio de Janeiro (Brazil), where one travel 
card, i.e. BilheteÚnicoIntegrado (BUI) or Integrated Ticket Fare for different modes of 
transport can help reduce travel costs as commuters will pay per trip and not each time they 
change from one mode of transport to another during a single trip.  
 
5.2 Innovative urban public transport systems’ impact on Accessibility 
 
Accessibility is concerned with people’s ability to easily connect (obtain access) to 
opportunities, i.e. goods and services characterised by reduced travel times and walkable 
human settlements (Litman, 2017). Thus study findings reveal that innovative urban public 
transport systems contribute meaningfully in improving connectivity thereby improving level 
of access by enabling people to easily move between residential, employment and other 
socio-economic opportunities. In complementing accessibility, the City of Tshwane is 
anchoring densification along public transport corridors to aid improved access, as more 
people will have housing opportunities close to economic and other opportunities located 
along these public transport corridors and activity nodes.  
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Though densification along public transport corridors help improve level of to access, 
accommodating low income earners proves to be challenging, as private developers seek 
to invest in profitable projects. They often resist accommodating low-income earners and 
prioritize profitability of their investments on prime densification areas along corridors. 
Evident from key informant interviews with the City Planning section of the City of Tshwane, 
accommodating the urban poor within core urban areas is challenging and often too costly 
for municipalities. This may indirectly perpetuate “apartheid-like” segregations, except that 
this will be along income categories, where low-income earners will be subjected remote 
areas as their only residential option. 
 
5.3 Efficiency of innovative urban public transport systems  
 
The efficiency of public transport systems is concerned with the cost-effectiveness, 
adequacy of the public transport system, quality of services provided and safety and security 
of commuters (Cervero, 2013). Evident from the City of Tshwane given the commuters 
perception on innovative urban public transport systems, adequacy and quality of service 
provided is commendable, with safety and security of commuters also taking top priority.  
Despite the unaffordability concerns by the urban poor, the Gautrain has proven to have 
contributed meaningfully in providing an efficient service between major economic nodes 
through reduced travel times which enhancing business operations. The Gautrain seems to 
be providing an efficient service for business related trips, whilst the A Re Yeng is more user 
friendly in integrating various land uses as it takes people closer to their destination. Though 
the Gautrain also has the Gautrain bus operating in residential areas, this appears to be a 
duplication without difference due to lack of operational integration with A Re Yeng.  
 
5.4 Reliability of innovative urban public transport systems  
 
Gautrain is regarded as most reliable as it a technological advanced system that is not prone 
to traffic and other public transport challenges. A Re Yeng shares the road with other modes 
of public transport but has its dedicated lane which makes it more reliable in terms of 
reduced travel times, where its users escape traffic congestion. However, some have raised 
concerns that this add to traffic congestion for mini-bus taxi commuters when lanes are 
reduced to cater for A Re Yeng. This points to the need to operationally integrate mini-bus 
taxi industry into public transport innovation strategies a multi-modal public transport 
network. Though reliability of innovative urban public transport systems was rated highly by 
commuters, lack of multi-modal integration has compromised prominent positivity on 
reliability with some commuters opting for mini-bus taxis as the preferred mode of public 
transport citing convenience. Thus, for reliability, provision of a convenient, multi-modal 
public transport network which integrates various land uses should be at the centre of public 
transport innovations for functionality and sustainability cities or communities.  
 
6. CONCLUSION AND RECOMMENDATIONS    
 
Spatial integration through an integrated (multi-modal) public transport network is still not 
effectively pursued when implementing innovative urban public transport systems, with 
different spheres of government implementing their projects independently. Thus, there is 
duplication of multiple modes of public transport in the same geographical area without 
making any meaningful contribution to effective spatial connectivity. Even innovative urban 
public transport systems operate independent from each other as they are not operationally 
integrated with other existing forms or modes of public transport. Instead they align 
themselves as additional public transport options. Under such circumstances, spatial 
integration will be hard to attain regardless of how many modes of public transport are 
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introduced, even if they are innovative and technologically advanced. Mini-bus taxis and 
rapid rail (Metrorail) should form an integral part of the public transport modal integration as 
they transport most people from previously disadvantaged communities and therefore  
 
Through multi-modal integration, public transport infrastructure investments can be utilized 
effectively without unnecessarily duplicating public transport services in one geographic 
area. It is important to define the role and purpose of each mode or type of public transport 
in the overall public transport network to improve urban mobility. This will enable 
demarcation of connector points and linkages where various modes of public transport feed 
into each other for a comprehensive public transport network. For example, Gautrain may 
be designated to connect major economic nodes while other modes of public transport focus 
on commuting passengers between residential and economic or other opportunities.  
 
6.1 Recommendations  
 
Integrated multi-modal public transport network prioritization will enable cities to become 
hotbeds for innovation where trade, tourism, commerce, services and education will be 
improved. Based on the cross-cutting issues on accessibility, affordability, efficiency and 
reliability several similarities and patterns, six crucial areas for decision making for public 
transport infrastructure investments are recommended as per depicted in figure 3 below to 
move towards spatial integration and socio-economic transformation (figure 3 below). 
 

  
Figure 3: key components for spatial integration and socio-economic transformation  
 
A Public Transport Corporation where all public and private public transport service 
providers collectively manage operations of an integrated (multi-modal) public transport 
network and billing system is recommended. Government should refrain from autonomously 
imposing itself on the taxi industry by dictating terms to the taxi industry either to replace it 
or compete for routes with it.  Rather, government should incorporate mini-bus taxi industry 
into Public Transport Corporation as an important stakeholder in a multi-modal integration 
without neglecting cultural and organizational complexities influencing operations within the 
taxi industry.   

Densific
ation

• Availability of housing options for all income groups along public transport 
corridors to promote Non-Motorized Transport and access to opportunities. 

Integra
tion 

• Integrated public transport network, stakeholders’ integration and integration of 
compatible land uses through designing stations as activity nodes, i.e. vibrant 

urban spaces for social and economic interaction. 

Travel 
costs 

• Affordable public transport for all income groups through integrated billing 
systems charging one fare per trip regardless of multi-modal interchanges

Travel 
times

• Multi-modal public transport network designed such that it leads to reduction of 
traffic congestion thus reducing travel times.  

Efficie
ncy 

• Provision of adequate public transport systems characterized by high-quality 
service and prioritization of safety and security of commuters. 

Reliabi
lity  

• Provision of a convenient, reliable public transport service characterized by 
punctuality which commuters can rely on for their day-to-day and business trips.

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

436



7. REFERENCES  
 
Aljoufie, M., Zuidgeest, M., Brussel, M. & van Maarseveen, M. (2011). Urban growth and 
transport: understanding the spatial temporal relationship. WIT Transactions on The Built 
Environment, 116:315 - 328  
 
Cervero, R. (2013). Bus Rapid Transit (BRT): An efficient and competitive mode of public 
transport. Institute of Urban and Regional Development, University of California, Berkeley; 
Working Paper, Institute of Urban and Regional Development 2013-01 
 
Gakenheimer, R. (1999). Urban mobility in the developing world. Transportation Research 
Part A: Policy and Practice, 33(7-8):671-689.  
 
Franklin, S. (2014). Job search, transport costs and youth unemployment: evidence from 
urban Ethiopia. IZA Conference, Washington, DC, 2014 - challenges.openideo.com 
 
Jennings, G. (2015). Public transport interventions and transport justice in South Africa: a 
literature and policy review. 764 – 775; Proceedings of the 34th Southern African Transport 
Conference; 6 – 9 July 2015; Pretoria, South Africa. 
 
Lucas, K., Tyler, S. & Christodoulou, G., (2009). Assessing the ‘value’ of new transport 
initiatives in deprived neighbourhoods in the UK. Transport Policy 16(3): 115-122 
 
Karim, D.M. (2017). Creating an innovative mobility ecosystem for urban planning areas. 
Springer International Publishing AG 2017 
 
Litman, T. (2017). Evaluating accessibility for transport planning measuring people’s ability 
to reach desired goods and activities. Victoria Transport Policy Institute. Available from: 
http://www.vtpi.org/access.pdf. (Accessed 15 September 2017). 
 
Litman, T. (2014). Introduction to multi-modal transportation planning: Principles and 
practices. Victoria Transport Policy Institute. Available from: 
http://www.vtpi.org/multimodal_planning.pdf. (Accessed 15 March 2015).  
 
Musakwa, W., and Gumbo, T. (2017). Impact of Urban Policy on Public Transportation in 
Gauteng, South Africa: Smart or Dumb City Systems Is the Question, pages 339-356. In R. 
Álvarez Fernández, S. Zubelzu, & R. Martínez (Eds.), Carbon Footprint and the Industrial 
Life Cycle: From Urban Planning to Recycling, Springer: Cham.  

 

Ndwandwe, B and Gumbo, T.  (2017) Exploring the Efficacy of Innovative Urban Public 
Transport Infrastructural Systems on Economic Transformation: Case of Gautrain and Are 
Yeng in the City of Tshwane; 130 -146; Proceedings of the 4th International Conference on 
Infrastructure Development and Investment Strategies for Africa; 30 August – 1 September 
2017, Livingstone Zambia 

 

Page, J.H. (2012). Legislative frameworks and policies. Available from: 
http://dspace.nwu.ac.za/bitstream/handle/10394/8512/Page_JH_Chapter_3.pdf?sequence
=4 (Accessed 04 October 2017).  

 

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

437



Pojani, D., & Stead, D. (2015). Sustainable urban transport in the developing world: beyond 
megacities. Sustainability 2015, 7, 7784-7805 

. 

Preston, J. (2012). Integration for seamless transport: International Transport Forum. 
University of Southampton: United Kingdom.  

 

Prim, L.B.,  (2016). The responsiveness of public transport systems to the development of 
urban and economic nodes in Johannesburg. Available from: 
http://ir.nrf.ac.za/bitstream/handle/10907/1272/prim_responsiveness_2016.pdf?sequence=
1&isAllowed=y (Accessed 25 October 2017) 

 

Risimati, B. and Gumbo, T. (2018a). Examining the Role of Public Transport Interchange 
Hubs in Supportive Public Transport Integration in City of Johannesburg. REAL CORP 2018, 
Proceedings/Tagungsband, 4-6 April 2018, http://www.corp.at. 

 

Rodrigue, J.P., Comtois, C. & Slack, B. (2009). The geography of transport systems. 
Routledge: London and Ney York   

 

Roux, Y., Mfinanga, D., & Del Mistro, R.F. (2012). A comparative study of public transport 
systems in African Cities. 684 – 695; 31st Southern African Transport Conference; 9 – 12 
July 2006; Pretoria, South Africa. 

 

Tsay, S., & Herrmann, V. (2013). Rethinking urban mobility: sustainable policies for the 
Century of the City. Carnegie Endowment for International Peace: Washington, DC 

Vasconcellos, S.C. (2004). An integration proposal to the transport system of the city of Rio 
de Janeiro. Proceedings at CODATU XI, 2004 - codatu.org 

 

Wilkinson, P. (2006). Transit orientated development: A strategic Instrument for spatial 
restructuring and public transport system enhancement in South African cities. 223 – 233; 
Proceedings of the 25th Southern African Transport Conference; 10 – 13 July 2006; Pretoria, 
South Africa. 

 
 

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

438


	Cover
	Review
	Review Process
	Reviewers
	List of Reviewed Papers

	Organising Committees
	Uber Report (Sponsor)
	SEARCH
	CONTENTS
	Plenary Presentations
	The Road Construction Sector’s Contribution to the Transport Future that we Desire
	Beyond Mobility: Toward Prosperous, Livable and Inclusive Urban Futures
	The Role of Air Transport in the Strategic Development Mix of South Africa

	1a: 4th International Conference on Transport: Infrastructure
	The Third Report Card: Transport Fixed Infrastructure Results and Conclusions
	An Economics-based Road Classification System for South Africa
	Proposed Method to Calculate Asset Values for Road Structures
	Investigation of Flood Effects on Road Performance: A Case of Arusha, Tanzania
	Bhutanese Road and Bridge Resilience to Floods and Landslides – First Suggestions for
	Consequences of Delayed Maintenance of Pavement Networks
	Porosity and Permeability Evaluation of Pervious Concrete using Three-Dimensional X-Ray
	Development of Warm in-Place Recycling Technique as an Eco-Friendly Asphalt

	1b: Treasury Session - Public Transport and Spatial Transformation
	No Papers Available

	1c: Rural
	Influencing Factors for Future Youth Entrepreneurs: A Conceptual Framework for the Transport Industry
	Empowerment of Women in the Transport Sector Value Chain: Lessons for Policy and Practice
	Locked-Up Gains and Missed Opportunities: A Rapid Review of the 2007 and 2018 Versions of the Rural Transport Strategy for South Africa
	The 4th Industrial Revolution, Improve your Skills or be Deemed Irrelevant
	Passenger Transport by Light Delivery Vehicle (LDV) in the Vhembe District Municipality of Limpopo Province, South Africa
	Exploring Industry’s Contribution to the Labour Intensive Construction of Low Order Rural Community Access Roads
	Scientific Approaches to Link the Targets Identified in NATMAP and NITSF to Measurable and Comparable Annual Targets Applicable to the Local Municipality Sphere of Government

	1d: Freight and Logistics
	Interventions to Improve Freight Vehicle Road Safety in Ethekwini Municipality
	Drive: A Distance-Based Road User Charge Voluntary Experiment
	Geotrack: An Efficient Simulation Tool for the Analysis of Heavy Vehicle Manoeuvrability
	The Truth about Piracy
	3D Printing Impacts on South African Third Party Logistic Service Providers

	2a: 4th International Conference on Transport Infrastructure
	Laboratory Evaluation of Road Construction Materials Enhanced with Nano-Modified Emulsions (NMES)
	Development of a New Laboratory Accelerated Machine-Multivariable Accelerated Abrasion Machine
	An Investigation of Aggregate Degradation in a High Stress Field
	The Effects of Angularity of Coarse Aggregates on Asphalt Mixture’s High-Temperature Performance and Compaction Performance
	Evaluation of Stiffness of Cement Stabilized Granular Lateritic Soils using Ultrasonic Pulse Velocity (UPV) Test
	Importance of the Zero Point in DCP Testing of Structural Capacity of Flexible Pavements
	Finite Element Analysis of Effects of Asphalt Pavement Distressers on FWD Dynamic Deflection Basin
	Effect of Moisture Content and Rock Content on the Resilient Modulus of Weathered Phyllite Fillers
	Research on Uneven Settlement of Subgrade with Micro-Piles
	The Application of Semi-Continuous Post-Tension Pre-Stressing Box Girder Bridges in Africa
	The Economic Importance of an Optimal Road Investment Policy in South Africa

	2b: Urban and Public Transport
	Can Personal Travel Planning Shift Mode Choice and Travel Behaviour? Lessons from an Employee Programme for WWF South Africa
	Improving the Provision of Transport for Youth with Disabilities in Cape Town
	The Relationship between Transit-Oriented Development, Accessibility and Public Transport Viability in South African Cities: A Literature Review and Problem Framing
	Decades of Learning from Trends in Land Use and Travel: Travel and Transport Demand Estimation in the City of Tshwane
	Integrating Land-Cover Data with Data on Population and Household Characteristics to Assess Densification along the BRT Route in the City of Tshwane
	Comparison of New Peak Hour Trip Generation Rates with Existing Rates in the South African Trip Data Manual
	The Spatial Trend Associations between Socio-Economic Factors and Households’ Travel Pattern in Gauteng
	Progressive or Regressive: Efficacy of Innovative Urban Public Transport Systems on Urban Mobility in the City of Tshwane
	The Effect of Smog Pollution on Transport Mode Choice: A Case Study of Xi’an, China
	Equity in Transport Planning: Are we Asking the Right Questions?
	Uberpreneurship: To Brand or Not Brand, that is the Question

	2c: Rail
	Rail Commuter Service Quality in South Africa: Results from a Longitudinal Study
	A Case Study on Platform-Train Interface Occurrences at a Metrorail Passenger Station
	A Review on the Current Condition of Rail Infrastructure in South Africa
	The Influence of Ballast Fouling on Track Settlement
	Development and Calibration of a Wireless, Inertial Measurement Unit (Kli-Pi) for Railway and Transportation Applications

	2d: Traffic Management, Safety and Security in Combination with the Road Safety Audits in SA
	GIS based Identification of Hazardous Locations in the Western Cape
	Evaluation of the Safety Benefits of the Exclusive and Concurrent Green Man Phasings for Pedestrians in Cape Town
	Horizontal Road Markings and Autonomous Driving – Back from the Future
	Analysing Road Fatalities Impacting Children Aged 0-17 in the Case of Gauteng: A Three-Year Analysis (2015-2017)
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Road Safety Tools
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Road Safety Audit Training in South Africa
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop: Formalisation of Road Safety Audit Processes in South Africa
	RTMC/ SARF/ SANRAL Road Safety Audits in South Africa Workshop : Review and Formalisation of South African Road Safety Audit Guidelines

	3a: Public Transport and Paratransit
	Exploring the Design and Management of Learner Transport Services
	Evaluation of National Road Network Funding in Namibia: The Curse of Efficient Road User Charges
	Activity Participation and Perceptions on Informal Public Transport and Bus Rapid Transit in Dar Es Salaam City
	Understanding the Operational Characteristics of Paratransit Services in Accra, Ghana: A Case Study
	Passenger Satisfaction with Minibus-Taxi Feeder Services at the Mitchells Plain Public Transport Interchange in Cape Town
	Tools to Assist in Determining Business Values of Individual Minibus-Taxi Operations in Rustenburg, North-West, South Africa
	Towards a Stated Choice Methodology to Determine Minibus-Taxi Driver Willingness to Provide Off-Peak Feeder Service
	Beyond BRT: Innovation in Minibus-Taxi Reform in South African Cities
	Success and Delay in IPTN Projects: Case Study Analysis of Three South African Cities

	3b: Traffic Engineering
	Traffic Impact of Pedestrianisation in Stellenbosch
	Traffic Impact of the its Time Event
	Factors That Influence the Geometric Detection Pattern of Vehicle-based Licence Plate Recognition Camera Systems
	Intelligent Transportation System as an Effective Remedy to Improve the Public Transportation in South Africa
	Perceptions of the Factors Causing Traffic Congestion and Plausible Measures to Alleviate the Challenge in Bloemfontein, South Africa

	3c: 5th China Africa Co-Operation Forum
	No Papers Available

	3d: Aviation
	Trends in International Aviation Research
	Airline Network-based Modeling Aspects and Methodologies for Multidisciplinary Optimization
	The Cost of Knowledge
	A New Concept for a Vertical Take Off and Landing Business Jet
	Aerospace Technology: Crystal Ball Gazing
	Applications for Remotely Piloted Aircraft Systems

	4a: Integrated Public Transport Networks: Mapping, Data and ICT
	Measuring Individuals’ Travel Behaviour by Use of a GPS-based Smartphone Application in Dar Es Salaam City
	Public Transportation and Land Use Impacts on Accessibility for Sustainable Public Transportation System in Bloemfontein
	Smart Spatial Data: Performing Public Transport-Related Tasks using the Ethekwini Transport Authority’s Smart Portal
	Mapping Minibus-Taxi Operations at a Metropolitan Scale – Methodologies for Unprecedented Data Collection using a Smartphone Application and Data Management Techniques
	Future Transportation — Human-Like Transportation
	Operation Optimization Considering Order Cancellation and Ticket Discount for on-Demand Bus System
	Identification of Trip Characteristics in Urban Rail Transit System using Wifi Information
	Solutions to Public Transport Challenges: The Solution of Urban Public Transportation - The Development and Application of BRT
	Towards a Desired Transport Future: Safe, Sufficient and Affordable
	Towards a Desired Transport Future: Safe, Sufficient and Affordable
	Future Urban Transport: Bicycle Viaducts
	Promoting Low-Carbon Transport in African Cities. A Discussion Paper on the State of Urban Transport and Potential for Cycling in Cities
	Impact of Minibus Taxi Scheduling on Route Efficiency

	4b: International Society for Weigh-In-Motion Workshop(IS-WIM)
	International Developments in WIM
	South American Applications of Strain Gauge Based WIM
	Adding Value to High Speed Weigh-In-Motion – Intelligent Enforcement the N3 Speed over Distance Integrated with Weigh-In-Motion
	WIM for Direct Enforcement in Brazil
	Weigh-In-Motion Enhancement Scenarios within the its Environment
	New International Standard on WIM
	Calibration and Quality Management of WIM Data
	Re-Engineering the Use of Road Networks Through on-Board Mass (OBM) Systems
	Commercial Vehicle Screening for Anomalous Tires: Weigh in Motion and Additional Screening Parameters / Tire Anomaly and Classification System (TACS) for Detection of Tire Problems
	Status of SIM Technology in South Africa and it’s Implementation in Accelerated Pavement Testing (APT)


