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ABSTRACT

Accessibility is the centre of a sustainable urban area (UN Habitat, 2013). Most developing
countries have not achieved accessibility and sustainability of public transportation systems.
Cities have deployed mass transit systems, high speed trains and enabled advanced
Information and communication Technology (ICT) solutions in public transportation as ways
of improving accessibility. Although, ICT has been studied over the years as the possible
and ultimate solution to urban transportation problems, it has its failures. Therefore,
concerns to improve sustainability of public transportation systems should also focus on
socio- economic and land use characteristics of the cities to assess viability of ICT solutions
as means to improved, sustainable public transportation systems.

This paper focuses on evaluating accessibility of public transportation services and locations
where essential activities are performed in the city of Bloemfontein. The relationships
between activity location, availability of direct public transportation services, travel time as
well as number of trips undertaken during weekdays and weekends are evaluated and used
to assess the accessibility. Further, the possibilities of impacts of ICT on accessibility of
public transportation and services are also highlighted. Location of places for services and
activities as well as their accessibility affects ridership of public transportation or lack thereof,
which influences public transportation sustainability.
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1. INTRODUCTION

Accessible transportation services in a city, to all residents, improves both economic and
social sustainability of the city. Reduced travel times, waiting time, number of trips and the
need for travel could save money, save time and increase the ease of completing a journey.
Transportation and mobility create accessibility to the services and activities located in
different areas of a city, therefore should be prioritized with regards to land use zoning and
development of cities. Mobility is useful for assessing the quality and performance of the
public transportation system (Cheng and Chen, 2015).

Most countries are trying to address sustainability in urban areas by improving public
transportation (Pojani and Stead, 2015). However, improved public transportation alone
cannot sufficiently address sustainability. Land use and zoning are some of the important
factors that contribute in achieving sustainable urban areas. The purpose of land use as
argued by Xiong and Xhang (2016), is to support people’s lives, economic activities and
protect the environment. Functional urban areas, land use and transportation should be
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complimentary to each other for economic and social growth as well as for the spatial
dispersion of activities (Jahromi et al, 2014)

Further, the surge in technological solutions for transportation and travel problems should
not prevent consideration of limitations of Information and communication Technology (ICT).
ICT cannot reduce activity-travel due to growing car dependence in developing countries
and most of the technologies are outside the financial reach of most developing countries
(Pojani and Stead, 2015).

1.1Study area

The city of Bloemfontein is in Central South Africa. It is the capital city of the Free State
Province and subsequently the major city in the Mangaung Metropolitan Municipality
(MMM), serving as South Africa’s judicial capital and has a population of 503 000.

Bloemfontein was no exception to South Africa’s political history. Racial disparities and
segregation resulted in residents living in settlements and suburbs based on their economic
status. Maijority of the city’s poor and middle-income residents live on the South-Eastern
parts of Bloemfontein and travel on an average of 15 kilometres to the city centre for jobs
(Mangaung Local Municipality,2010). The city centre has become a mixed land use area,
with commercial, and residential areas within proximity to each other. Bloemfontein is a
rapidly growing city, with the increase in new residential, commercial and mixed land use
areas which are recently completed or currently under development. There is also growth of
unlawful land ownership especially in the poor areas of the city along public transportation
routes and in the areas that far from the city centre and job opportunities (Toba et al, 2012).

Public transportation vehicles used in the city are mini-bus taxis and buses. Public bus
services are offered solely by Interstate Bus Lines, which operates under government
subsidy. Its terminals are in the city centre, and the buses operate in some parts of the city
on schedule.

The study focuses on seven locations, Bloemanda, Bochabela, Rocklands and Sports,
located to the South and Southern- East of the city, Willows in the central Bloemfontein and
Brandwag and Westdene located to the North of the National Road-N8, and North West of
the city centre.

2. LITERATURE REVIEW

Accessibility, as defined by (Boisjoly and EI-Geneidy, 2017) is the ease of reaching
destinations. It is the centre of a sustainable urban area (UN Habitat, 2013). Many
researchers have used different methods in efforts to measure accessibility (Cheng and
Chen, 2015), having stated that it can be measured by distance from one’s house to the
stop, place of work and length of journey using public transportation. Previously, Golob
(2003) made arguments on the measurement of accessibility in the ICT era, citing that
accessibility could no longer be measured by time, distance and cost as a result of e-
activities, which do not need travel to perform or access. The argument however, would only
apply where e-activities have replaced the need to travel, therefore cannot be used in cases
of cities where e-activities are inaccessible (Lila and Anjaneyulu, 2016).

Land use and zoning in urban areas impact the way accessibility is perceived and measured.
Within zones of an urban area, different activities in which people need to travel to access
are located and separated into various land uses. The main goal of land use and transport
policies, according to (Wee, Geurs and Chorus, 2013), is to” improve accessibility”. Land
use and transportation systems should therefore allow people to travel, and complete their
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journeys with the least possible trips, distance and time to perform activities. Geographic
features as well as land use features imposed by cities dictate travel and trip characteristics.
The spatial organisation of residential, commercial and industrial areas (where most people
spend their work days) have become mixed use areas due to growing cities. Transport
systems do not allow travellers the freedom of choice of how to travel, when to travel, where
to start and end their public transportation trips.

Mobility and accessibility of public transportation services is limited, but they can connect
people with locations and zones within an urban area to perform different activities. Public
transportation services are essential for sustainability, liveability and equity of cities (Diab,
Lierop and El-geneidy, 2017). For public transportation to be accessible, its users should be
able to begin and complete a journey successfully using public transportation services. An
accessible public transportation system should also allow for ease of access to places of
work, study and public services, therefore providing coverage and enabling easy mobility of
people within the areas they operate in.

Earlier, ICT and travel research forecasted that there would be significant substitution of
travel for ICT based activities (Wee, Geurs and Chorus, 2013). Travel to perform activities
is still prevalent in cities and countries with limited ICT access and awareness. There is
limited choice in either opting not to travel based on ICT access or freedom to choose e-
activities instead of travel. This is a result of lack of existence or exploitation of e-activities
by employees, companies, schools public service providers and retailers.

3. RESEARCH METHODOLOGY

3.1. Study sample

Questionnaires were used to gather data and a selected sample of 153 respondents were
selected from a sample size of 415. Table 1 presents the survey sample. The 153
respondents were selected based on their area of residence. Respondents used in the study
reside in the following areas; Bloemanda, Bochabela, Rocklands, Sports, Willows,
Brandwag and Westdene. These areas were selected based on the prevalence of human
activity, specifically, the areas where most people reside, spend their day or perform majority
of activities. By clustering the respondents into different areas of residence, activity location
and concentration can thereafter be easily de-clustered, i.e., visibility of where certain
activities take place is increased and noticeable.
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Table 1: Survey sample

Variable Group Survey
Age 18-25 44.4%
25-35 37.3%
36 -45 13.1%
46 - 55 5.2%
Gender Male 60.1%
Female 39.9%
Race African 93.5%
White 2%
Coloured 4.6%
Occupation Student 38.6%
Part-Time employee 9.2%
Self employed 5.9%
Full-Time employee 30.1%
Unemployed 6.5%
Student + Part time employee 9.8%
Personal income/month Mean R6764.38
Median R3000

The following parameters were selected as measures of accessibility of public
transportation, accessibility of locations and accessibility of ICT.

i. Distance (distance from home to public transportation stops and place of school or

work),

ii. Time (Travelling time from home to public transportation stops and place of school or
work)

iii.  Availability of direct public transportation.

iv.  Number of trips per typical weekday or typical weekend day.

v.  Suburbs where respondents spend their normal work days and suburbs where they
perform selected activities.

vi. ICT awareness and Internet access.

3.2.Research questions

1. Is public transportation and activity-based locations in Bloemfontein accessible?

2. Where are the most essential services and activities located within the city?

3. Would ICT play any role in improving accessibility of services and activities in the
city?

3.3.Purpose of study

The study evaluates accessibility of public transportation and ICT for selected suburbs of
residence in the city and various activity-based locations, time and distance, ultimately
evaluating land use and zoning in Bloemfontein.
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4. RESULTS AND DISCUSSION

4.1. Activity Location

Tables 2 and 3 are presentations of location-based activity results, showing the different
locations people from the sample areas perform most activities.

4.1.1. Shopping
The results indicate that most shopping activities are undertaken in the CBD, Willows,
Westdene and Brandwag. Some of the biggest shopping malls in the city are in Brandwag
(Mimosa mall) and Willows (Lochlogan waterfront) respectively. The CBD is a very busy
commercial zone with both formal and informal retailers and a few shopping malls.

4.1.2. Education
From the various samples, most respondents who are students indicated that their
educational institutions are based in Willows. 75% of people residing in Rocklands indicated
that their institutions are in the CBD. Willows is home to the Central University of
Technology, which is one of the biggest higher education institutions in the city. Majority of
vocational training institutions are in the CBD.

4.1.3. Religious centres
The results indicate that majority of the respondent’s religious centres are in their suburbs
of residence, except for residents of Westdene. Most of the residents of Westdene goes to
the CBD for religious activities. Westdene is largely a commercial area with many business
complexes and multi-residential complexes and night-clubs.

4.1.4. Banking
Most banking activities occur in the CBD as indicated by residents of all the areas except
Brandwag. Brandwag residents bank in Brandwag. Mimosa Mall and Brandwag centre
accommodates most of the banking institutions.

4.1.5. Public services
Majority of public services (post office, municipal services) are carried out in the CBD. The
main post office together with the Mangaung Metro Municipality head offices are in the CBD.
Rocklands also has some services such as the labour and home affairs department and
municipal offices.
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Table 2: Activity location by suburb of residence

RESIDENCE SHOPPING EDUCATION RELIGIOUS BANKING
CENTRE
BOCHABELA CBD Willows Bochabela CBD
68.4 75 53.3 52.6
WILLOWS Willows Willows Willows CBD
47.6 70.7 38.9 35.7
ROCKLANDS CBD CBD Rocklands CBD
60.9 75 57.9 75
BLOEMANDA CBD Willows Bloemanda CBD
61.9 50 47.4 57.1
BRANDWAG Brandwag Westdene Willows Brandwag Brandwag
40 40 66.7 30.8 41.7
SPORTS CBD Willows Sports CBD
52.9 50 58.8 62.5
WESTDENE Westdene Willows CBD
50 50 375
Table 3: Activity location by suburb of residence. Continued...
RESIDENCE SPORTING PARKS CLUBS PUBLIC STADIUM
ACTIVITIES SERVICES
BOCHABELA  Willows Willows Willows CBD Rocklands
42.9 50 42.9 61.5 80
WILLOWS Willows Willows Willows CBD Willows
50 66.7 323 76.7 78.6
ROCKLANDS ' Rocklands Rocklands  Rocklands Rocklands  Rocklands
63.6 35 50 70 77.8
BLOEMANDA CBD Willows Sports Westdene  Willows CBD Rocklands
50 40 25 25 25 62.5 55.6
BRANDWAG Brandwag Willows Westdene CBD Willows
50 44 .4 375 85.7 75
SPORTS Sports Willows Sports CBD Willows
40 42.9 46.2 81.3 57.1
WESTDENE Westdene Willows Westdene CBD Willows
28.6 55.6 77.8 77.8 62.5

4.2. Trips and Transportation

It is found that 54.2% of people living in these selected areas have access to direct public
transportation services from their areas of residence to the areas they typically spend most
of their day (assumed to be 8hr work day). However, 45.8% do not have direct public
transportation services. On weekdays, 66% of people take only 2 trips per day, while 46%
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take 4 trips per day. On weekends 69.7% take only 2 trips while 9.9% take 4 trips per
weekend day (Table 4).

Table 4: Number of trips (Weekdays vs Weekends)

Number of trips Number of trips per
per weekday  Frequency  Valid Percent typical weekend
Valid 0 2 13 day Frequency  Valid Percent
Valid 0 23 15.1
1 1 7 ] '
) 3 2.0
101 66.0 2
106 69.7
3
3 2.0 3 5 33
4
46 30.1 4 15 99
Total 453 100.0 Total 152 100.0

Further, independent sample t-tests were carried out for the sample to find the relationship
between availability of direct public transportation services or lack thereof and the number
of trips taken by people per weekday or weekend day. The tests were performed for those
with and without direct public transportation and number of trips taken during both weekdays
and weekends. Both comparisons were made based on a null hypothesis that the variances
of number of trips for respondents with direct public transportation and those with no direct
public transportation are equal or not significantly different.

HO: pu1= u2
u1= Direct public transportation, while u2 = Lack of direct public transportation

Table 5 indicates that with people with direct public transportation (N=83), who were
associated with a lower number of trips per day while those without direct public
transportation (N = 70) were associated with a higher number of trips per weekday. The
mean number of trips per day for people with direct transportation during the week is 2.66,
compared to 2.50 for those without direct public transportation.

Table 5: Group statistics (Weekday trips)

Direct public transportation availability

from suburb of residence to suburb Std. Error
day spent at N Mean Std. Deviation Mean

Number of Trips per Yes 83 2.66 .979 107

weekday No 70 2.50 .959 115

From Table 6 it is revealed that the significance value of the Levene’s test for equality of
variance (p-value) is greater than 0.05, (0.263), which means there is no significant
difference in variance. This implies that the variances are approximately equal. The
significance value is 0.303, which is bigger than 0.05, therefore accepting the null hypothesis
that the mean number of trips for respondents with and without direct public transportation
on weekdays is the same.
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Table 6: T-test (Weekday trips)

Independent Samples Test

Levene's Test for
Equality of

Variances t-test for Equality of Means

95% Confidence Interval of

Sig. (2- Mean Std.  Error the Difference

F Sig. t df tailed)  Difference Difference Lower  Upper

Number of Equal  variances 4 561 253 1033 151 303 .163 157 148 474
Trips  per assumed

weekday  Equal  variances 1.035 147.605 .302  .163 157 -148 473

not assumed

From the Table 7 it is found that people with direct public transportation (N = 82) were
associated with a lower number of trips per day compared to those with no direct public
transportation (N=70). The results indicate a lower mean and standard deviation, (1.84,
1.012) for those with direct public transportation compared to those without direct
transportation (1.99, 1.042).

Table 7: Group statistics (Weekend trips)

Group Statistics
Direct public transportation
availability from suburb of
residence to suburb day spent

at N Mean Std. Deviation Std. Error Mean
Number of Trips per typical Yes 82 1.84 1.012 12
weekend day No 70 1.99 1.042 125

Table 8 indicates that the significance value of the Levene’s test for equality of variance (p-
value) is greater than 0.05, (0.801), which means there is no significant difference in
variance. This means that the variances are approximately equal. The significance value
is 0.389, which is significantly higher than 0.05. Therefore, the null hypothesis is acceptable.

On weekdays, people with direct public transportation take more tips compared to those
without. Even though, there are less trips taken on weekends than during the week, those
without direct transportation take more trips compared to those with direct public
transportation.

Table 8: Independent sample t-test for weekend trips

Independent Samples Test
Levene's Test for
Equality of

Variances t-test for Equality of Means

95% Confidence Interval

Sig. (2- Mean Std. Error of the Difference
F Sig. t df tailed) Difference Difference Lower Upper
Number  of Equal ~ ~ variances 5,  gg4 864 150 389 -144 167 -474 186
Trips per assumed
weekend day - Equal variances not -862 144824 390 - 144 167 475 187

assumed

37th Annual Southern African Transport Conference (SATC 2018)

Proceedings ISBN Number: 978-1-920017-89-7
Produced by: Jukwaa Media : www.jukwaa.net
776

9-12 July 2018
Pretoria, South Africa



4.2.1. Private and Non-Motorised Transportation

Table 9 shows the percentage use of all modes considered for different activities including
the use of private and non-motorised transportation modes by people living in all selected
areas. These are the total percentages of people using each given mode for the activities.
There is low usage of bicycles and motorcycles (ranging from 0 — 0.7%) for all activities. The
low bicycle usage could be a result of lack of infrastructure such as bicycle lanes in the city.
Walking trips are considerably higher than bus trips but lower than taxi trips for most
activities. Majority of work trips are by taxi (34.9%) while most trips to educational trips are
by walking (32.9%).

Table 9: Modal split (percentages)

ACTIVITY Shopping Work School Personal Leisure Sport  Sightseeing Family
obligations
MODE
Bus 26 4.6 2.0 2.0 1.3 2.0 1.3 7.2
Taxi 57.9 34.9 30.3 441 25.7 22.4 224 40.8
Cab 26.3 4.6 5.3 16.4 17.8 26 6.6 3.3
Private 15.8 9.2 8.6 18.4 15.8 11.2 11.8 23
vehicle
Motorcycle 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Bicycle 0.7 0 0 0 0.7 0 0 0
Walking 39.5 18.4 32.9 39.5 28.3 25.0 204 15.1

4.3. Spatial Parameters and ICT

Table 10 shows the spatial accessibility as well ICT parameters. Availability and accessibility
of direct transportation from the area of residence to the area where most of the day is spent.
Lack of direct transportation means the individual takes more than 2 trips, from home-
school/work- home again. It is evident that most of the respondents spend their day in the
CBD (24.2%) and Willows (41.8%) areas respectively. The main taxi and bus terminals/
stations and ranks are located within the CBD, which means majority of the public
transportation routes begin and end in the CBD. This indicates that there is high probability
of these commuters only taking 2 trips per day. Willows however, does not have the same
advantage as the CBD, leaving people to complete their journeys by either walking or
another paid trip by public transportation.

An average of 6.5 kilometres distance is travelled on a one-way trip to school/ work, and on
average 20 minutes of travel time. About 54.2% of respondents indicated availability of direct
public transportation services, which explains the 20 minutes of average travel time for
people taking single trips to the CBD. Those without direct public transportation, especially
in the Willows-Brandwag- Westdene area walk and perform most of the activities in the same
areas, which means they walk, taking the same time as people travelling from further
locations.

The results also indicate the high levels of ICT awareness and internet access among the
people living in the selected areas, but they do not spend most of their work-days at home.
This indicates lack of e-activities. Areas where most individuals spend their day in are
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commercial and mixed land-use areas where educational institutions, retail outlets, banking
and public services are located. These activities can however, be substituted through ICT,
therefore reducing the need for travel.

Table 10: Spatial accessibility and ICT

RESIDENCE DAY SPENT Direct Walking Distance to Time spent ICT Internet
transportation distance to bus work | travelling Awareness
(Percentage) stop (Km) school (Minutes) ) Access
Yes No (Km) (%)
BOCHABELA Willows, CBD, Westdene 47.4 52.6 0.2-1 2-10 10-45 100 89.5
WILLOWS Willows, CBD, Park West 36.4 63.6 0.1-1 05-6 5-30 78.6 92.9
ROCKLANDS CBD, Rocklands, Willows 72 28 0.1-2 5-25 20-45 727 90.9
BLOEMANDA CBD, Bloemanda, Willows  42.9 57.1 05-1 4-15 20-45 80 85
BRANDWAG CBD, Brandwag, Willows 73.3 26.7 02-2 4-6 15-30 86.7 86.7
SPORTS CBD, Westdene, Willows 70.6 294 0.2-0.8 4-10 10-30 88.2 941
WESTDENE CBD, Westdene 66.7 333 0.1-1 2-10 10-20 91.7 91.7

5. CONCLUSIONS

Sustainable public transportation is a challenge to most cities. Improved accessibility has
the potential to increase chances of sustainability in an area. It remains a challenge for
governments and municipalities to bring effective solutions to public transportation problems
in cities. Cities with fractured taxi systems and monopolistic bus systems disadvantage the
public. Public transportation should be beneficial to the public which has limited choices and
access to transportation.

Areas with dense infrastructure, such as the city centre (CBD), and those with continued
activity throughout the day such as Willows (where one of the largest educational
institutions, Stadium, park, hospital and companies are located) are where people spend
most of their average day, and these areas are also frequently visited for various reasons.
These areas however, have limited disorganised public transportation infrastructure and
services, crowded and unutilised taxi ranks located far apart as well as limited public
transportation stops.

Public transportation would be classified as inaccessible based on walking distances to
stops as well as the availability of direct public transportation. Services, workplaces and
schools are also not easily accessible based on the average travelling time, direct public
transportation availability and activity location. To increase accessibility of services, mobility
should be eased, the people should be able to access transportation services and
infrastructure with ease, time and distance, as well as possibility of e-activities should be
considered. As much as mobility eases accessibility, it is still a challenge for people to
complete a journey with ease. In most instances, a single journey consists of two or more
trips because of lack of direct transportation services from various suburbs/ areas to other
areas. Limited infrastructure also limits possibilities of Non-Motorised Transportation options
such as bicycles aiding the existing modes of transportation. Public transportation in the city
is disorganised and unsustainable because of the poor accessibility of transportation
services as well as spatial accessibility. ICT could therefore play a major role in improving
the accessibility.

Inaccessible public transportation which lacks in mobility leaves captive demographics,
specifically lower-income families that cannot afford private vehicle travel and young people
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without driving licences have no choice but to walk long distances and wait for very long
times at bus terminals, stops and stations to access public transportation service. They are
also forced to take multiple trips just to complete one journey due to lack of ICT integration,
connectivity and co-modality between the existing modes of public transportation. The
transportation system in Bloemfontein is not integrated/ connected, all the available forms
of public transportation operate independently under different governing bodies. It does not
allow co-modal trips (multi-modal public transportation system in which available modes of
transportation within the system work together as an integrated system, sharing routes,
integrated payment systems and working as each other’s feeder), especially for the people
who must take many trips to complete a journey. This limits the accessibility of transportation
services and increases the travel time as time is lost in starting another trip to complete a
journey. The city of Bloemfontein’s transportation and land use zoning can currently be
classified as adverse to sustainability with regards to accessibility.

37th Annual Southern African Transport Conference (SATC 2018)

Proceedings ISBN Number: 978-1-920017-89-7 9-12 July 2018

Produced by: Jukwaa Media : www.jukwaa.net Pretoria, South Africa
779



6. ACKNOWLEDGMENTS

This paper is an outcome of a continuing doctoral (D. Eng) research and is a part of a
research project ‘Integration of Information and Communication Technology for sustainable
cities in South Africa’ funded by National Research Foundation (NRF), (Grant Number:
106023, 15-12-2016). The authors acknowledge the NRF, South Africa for the support.

7. REFERENCES

Boisjoly, G. and Al-Geneidy, A.M. 2017. How to get there? A critical assessment of
accessibility objectives and indicators in Metropolitan transportation plans.Transport Policy.
Elsevier Ltd, 55(July 2016), p. 38-50. doi: 10.1016/j.tranpol.2016.12.011.

Cheng, Y-H. and Chen, S-Y. 2015. Perceived accessibility, mobility and connectivity of
public transportation systems. Transportation Research Part A. p. 386 — 403.

Diab, E., Lierop, D. Van and El-geneidy, A. 2017. Recommending transit: Disentangling
users’ willingness to recommend transit and their intended continued use, Travel Behaviour
and Society. Hong Kong Society for Transportation Studies, 6, p. 1-9. doi:
10.1016/}.tbs.2016.03.001.

Golob, T.F. 2003. Structural equation modeling for travel behaviour research. Transportation
Research B, 37, Pp 1-25

Lipa, P.C. and Anjenayulu M.V.L.R. 2016. Modelling the Impact of ICT on the Activity and
Travel Behaviour of Urban Dwellers in Indian Context. 11th Transportation Planning and
Implementation Methodologies for Developing Countries, TPMDC 2014, Mumbai, India.
Transportation Research Procedia. Elsevier B.V., 17 (10 — 12 December 2014) p. 418 —
427. doi: 10.1016/j.trpro.2016.11.083.

Mangaung Local Municipality. 2010. Mangaung Local Municipality spatial development
framework

Pojani, D. and Stead, D. 2015. Sustainable Urban Transport in the Developing World:
Beyond Megacities, (2), p. 7784—7805. doi: 10.3390/su7067784

Toba, L., Campbell, M., Schoeman, D., Lesia, P. 2012. A Critical Examination of Public
Transport: A Case Study of Mangaung Metropolitan Municipality, South Africa. 48th
ISOCARP Congress 2012. MLM Public Transport

Van Wee, B., Geurs, K., and Chorus, C. 2013. Information, communication, travel behaviour
and accessibility. The Journal of Transport and Land Use, 6, 3. P.1 — 16. doi:
10.5198/jtlu.v6i3.282.

Xiong, Y. and Zhang, J. 2016. Effects of land use and transport on young adults’ quality of
life. Travel Behaviour and Society, 5, p. 37-47.

37th Annual Southern African Transport Conference (SATC 2018)

Proceedings ISBN Number: 978-1-920017-89-7 9-12 July 2018

Produced by: Jukwaa Media : www.jukwaa.net Pretoria, South Africa
780



	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)




