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ABSTRACT 
 

Oil depletion, global warming and rising fuel prices have made the South African 
Government realise that it has to move to a low carbon economy. Government realises 
that there are knowledge and skills shortages that need to be addressed to be able to 
make the transition to a low carbon transportation system. 
 
This paper explores low carbon transportation and the knowledge and skills needed to 
enhance existing systems. It makes some detailed suggestions in this regard. However, as 
the paper draws to its conclusions it becomes clear that a holistic vision of the future 
transportation system is needed, before knowledge and skills training can be upgraded in 
a meaningful way. It is recommended that South Africa ‘piggy backs’ on international 
research/experience and identifies the transferability of findings. This will guarantee that 
South African investments will have the maximum impact with minimal risk. 
 
Keywords: Transport, Low Carbon Economy, capacity building, South Africa 
 
1 INTRODUCTION 
 
Energy consumption in the global transport sector, from both passenger and freight 
systems, is growing at an alarming rate (UNEP, 2011). The South African transport system 
is highly exposed to the risks associated with peak oil and fuel price spikes, given the 
extent to which petrol-driven private cars, Mini-Bus Taxis (MBTs), and diesel-powered 
trucks provide transportation for the vast majority of commuters and businesses, 
respectively. In total, 78% of all petroleum fuels used in South Africa are used in the 
transportation sector and, within the sector, only 2% of the energy required is not 
petroleum based (DME, 2006). It is, therefore, of utmost importance to start planning and 
implementing energy savings measures in the South African transport sector. 
 
Sustainable economic growth will only occur if growth is balanced with social and 
environmental requirements. In South Africa this implies the inclusion of poverty alleviation 
and a reduction of the environmental burden (in this context, pollution) as part of the 
development strategy. 
 
Given South Africa’s crude oil dependency and the oil security risk associated with oil 
depletion, as well as the awareness of global warming and other transport externalities, 
South Africa is exploring whether to move to a low carbon transport economy. Low carbon 
transport can be achieved by improving the transport system and/or providing ‘green 
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energy’ (Vanderschuren et al, 2010b). Although both are important, this paper focuses on 
the improvements of the transportation system only. Within the transportation field, it has 
been established that a low carbon economy can be achieved through combinations of 
interventions from two distinct categories: 
 

1. Pollution reduction interventions 
2. Energy efficiency improvement measures. 

 
2 POLLUTION REDUCTION INTERVENTIONS 
 
The European Union (EU) has set standards regarding the fuel quality in its member 
states, for environmental purposes. The legal framework consists of a series of directives, 
all amendments to the 1970 Directive 70/220/EEC (EU, 1970). A summary of the 
standards, when they come into force, what they apply to, and which EU directives provide 
the definition of the standard, is: 
 

• Euro 1 (1993) for passenger cars (91/441/EEC) (EU, 1991), for passenger 
cars and light trucks (93/59/EEC) (EU, 1993), 

• Euro 2 (1996) for passenger cars (94/12/EC) (EU, 1994) and (96/69/EC) (EU, 
1996), 

• Euro 3 (2000) for any vehicle (98/69/EC) (EU, 1998), 
• Euro 4 (2005) for any vehicle (98/69/EC) (EU, 1998) and (2002/80/EC) (EU, 

2002), and 
• Euro 5 (2008/9) and Euro 6 (2014) for light passenger and commercial 

vehicles (2007/715/EC) (EU, 2007). 
 
These limits all supersede the original directive on emission limits (70/220/EEC) and have 
resulted in a gradual improvement in vehicular fuel consumption and emissions over the 
years. New cars consumed approximately 10% less fuel in 2002 than they did in 1990 
(EEA, 2005). While greenhouse gases from transport were clearly on the rise, emissions 
of more harmful substances from transport - acidifying substances, particulate matter and 
ozone precursors - decreased. For example: emissions of ozone precursors (CO, NOx, 
NMVOC, CH4), which accounted for close to 45% of total ozone precursor emissions 
because of NOx emissions, dropped by 46% over the period, particularly as a result of a 
52% decrease in emissions from road transport (EC, 2007). Catalytic converters are 
mainly responsible for this decrease, together with the clean fuel directives (Euro 1 to 5) 
and vehicle pollution verification during the annual vehicle test (Vanderschuren et al, 
2010a). If South Africa wants to move to a low carbon economy, the European fuel 
standards, catalyst converter legislation and annual vehicle test requirements, should be 
closely followed.  
 
3 ENERGY EFFICIENCY IMPROVEMENT MEASURES 
 
In 2008, the Association for the Study of Peak Oil South Africa (ASPO-SA) and the Centre 
for Transport Studies at the University of Cape Town were approached by the South 
African Department of Transport, to investigate energy related risks in the transportation 
sector as part of the development of their National Master Plan 2050. One of the major 
focus areas in their study was to identify potential energy efficiency improvement 
measures. All modes of transport, including passenger and freight transport, were 
considered in the study. 
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The analysis was primarily based on a comparison with international literature. 
Improvements and changes to the propulsion technology used in individual transport 
modes, the energy technology employed by the behaviour of drivers and transport users, 
as well as other management measures, were explored as possible solution options. 
Appendix 1 provides an overview of the measures considered feasible in South Africa 
(based on Vanderschuren et al, 2010b).The indicated potential saving will only materialise 
over time (given that the planning period was until 2030). Moreover, the reader needs to 
realise that potential percentage gains are not mutually exclusive and, therefore, cannot be 
summed. During the study (ASPO-SA et al, 2008) it became clear that only the 
implementation of a basket of measures will be able to adequately meet future challenges. 
 
4 CAPACITY BUILDING REQUIREMENTS 
 
Given its importance to the South African economy, it is of utmost importance to 
understand all facets of the current and potential future transport sector; from the 
infrastructure, vehicle maintenance and sustainability requirements, to the operational and 
policy aspects. Table 1 provides a summary of the facets that need to be included to be 
able to move to a low carbon transport economy. 
 
Table1: Facets of the South African Transport System 

Infrastructure Vehicle Operations Policies 
Modes 
Network design 
Hubs/interchanges 
Modal integration 

Vehicle design 
Propulsion systems 
Lightweight materials 
Maintenance 

Public transport services 
Fleet management 
Traffic management 
Travel Demand Management 
Driver behaviour 

Energy security 
Land use 
Taxes and rebates 
Subsidies 
Standards 
Behaviour push 

 
4.1 Infrastructure based training requirements 
 
Infrastructure includes the following modes: air, water, rail and road transport (pipelines 
are excluded from this paper). In general, South African infrastructure is under threat. 
Various parts of the infrastructure need maintenance and the capacity for sections of the 
infrastructure is only sufficient for the near future. The infrastructure section is, mostly, 
based on the SAICE Infrastructure Report Card (2011). This report summarises hundreds 
of pages of research by the CSIR and other reputable institutions and individuals. Being 
the most recent elaborated research on the state of South Africa’s infrastructure, the 
authors assume it most accurate. 
 
Airports (ACSA owned) are, currently, in very good condition, as they have recently been 
upgraded to serve tourists during the Soccer World Cup in 2010 (and leaving a legacy 
behind). Capacities and maintenance will be sufficient for the next five to ten years 
(SAICE, 2011). South Africa, clearly, has access to the knowledge and skills needed to 
upgrade and maintain airports. 
Expenditure on upgrading and providing new port infrastructure, owned and operated by 
Transnet, has continued at a steady pace since 2006, with a number of large projects 
already completed, including the new port, Ngqura. Other ports are ageing, but well 
maintained. The South African commercial ports are scored at ‘fit for the (near) future’ 
(SAICE, 2011). Human resource capacity is, therefore, assumed to be sufficient at this 
moment in time; although there might be human capacity shortages in the medium to long 
term. 
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Regarding rail infrastructure, the system can be separated into a freight system and a 
passenger system. According to the SAICE Infrastructure Report Card 2011 (SAICE 
2011), only the two main heavy haul freight rail lines are, currently, in a good condition. 
However, the demand on the heavy haul lines is near capacity, providing a risk regarding 
infrastructure maintenance. All other lines, including passenger lines, score between 
satisfactory to poor (at risk) for branch lines. Furthermore, many railway engineers in 
Transnet (currently responsible for the infrastructure maintenance and operations) are 
nearing retirement, providing a further threat to the rail system. This, also, provides a risk 
when shifting road freight to rail (see also the section on behaviour push policies). 
Although the maintenance of rail infrastructure can be outsourced, the total railway 
engineering capacity in the country will need to be supported by enough human resources. 
South Africa has some training capacity, although a detailed analysis would need to be 
established as to whether the training capacity is sufficient. 
 
The ever increasing tonnage on the South African road network provides a threat to the 
current infrastructure. According to the SAICE Infrastructure Report Card 2011 (SAICE 
2011), national roads are in good to excellent condition, due to recent investments, 
maintenance and upgrades. Metropolitan roads are, generally, also in a satisfactory 
condition with less than 10% in a poor to very poor condition. Paved provincial and district 
roads and all gravel roads, however, are fair to very poor. Nonetheless, South Africa has a 
long history in road engineering. The ‘padmakers’ have built impressive passes, highways 
and the like. Various tertiary institutions in this country, specifically the Universities of 
Pretoria and Stellenbosch, have a strong focus on road engineering. Furthermore, the 
number of Civil Engineering graduates from these universities has been growing over the 
past couple of years; the University of Pretoria has doubled its graduates over the past five 
years, while the final year student numbers at the University of Stellenbosch has grown by 
500% in the same period. It is, therefore, unlikely that human capacity on road engineering 
becomes a threat. Having said that, if capital expenditure does not meet investment 
requirements, well trained engineers might leave for overseas work opportunities. The age 
profile of SAICE membership, clearly, shows that South Africa has suffered from engineers 
leaving the profession and or the country, in the past. 
 
A further important infrastructure element is hubs and interchanges. South Africa does not 
have a lot of experience with hubs and interchanges. There are only a few public transport 
interchanges and rail freight hubs. Furthermore, some privately owned companies (retail 
chains and the like) own distribution centres. The lack of appropriate hubs and 
interchanges jeopardises current operation and potential modal integration. Investment in 
research and development (R&D) will be needed to make sure that the appropriate 
knowledge and skills are identified to improve hub and interchange operation improvement 
and advance modal integration. 
 
4.2 Vehicle based training requirements 
 
Around the world, Research & Development (R&D) institutions are investigating more 
sustainable vehicle design, propulsion systems and using lightweight materials to make 
planes, ships, trains and road based vehicles for low carbon systems (Vanderschuren et 
al, 2010b). The investments required to become among the world’s best, regarding this 
type of R&D, would be tremendous. It is not recommended that South Africa makes an 
investment of this kind. However, R&D regarding the transferability of overseas findings to 
the South African context is recommended. Moreover, an investigation regarding speedy 
policy amendments, once R&D results become available, is also needed. 
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Besides improvements to the vehicles, it is also of utmost importance that planes, ships, 
trains and road based vehicles are maintained properly. South Africa only requires proof of 
maintenance for specific vehicles, such as aircraft and public transport vehicles. Changing 
policies and legislation, together with providing the knowledge and skills to enforce better 
maintenance (most probably through vehicle testing) is required. This would provide an 
immediate benefit. 
 
4.3  Operational training requirements 
 
The supply of public transport is of utmost importance in countries such as South Africa, 
where 75% of people have no access to private cars (NDoT, 2005). Operational skills 
regarding the supply of public transport are, therefore, needed. Focussing on formal public 
transport, South Africa has experience with the supply of rail services and traditional bus 
services. However, the recent investments in Bus Rapid Transit (BRT) systems require 
skills development. BRT systems incorporate various complex components that all need to 
be understood and optimised. The implementation challenges for the first phase of the 
IRT, in Cape Town, suggests that the current South African knowledge and skills base is 
not enough to guarantee the growth of BRT systems that is needed to supply sufficient, 
low carbon transport in the future. 
 
Fleet management systems are based on navigation technology with feedback links to the 
operators. Operators are able to follow the vehicle, analyse driver behaviour and take 
steps if behaviour is unsatisfactory. Fleet vehicle tracking systems are introduced by 
companies to get a better idea about the whereabouts of their vehicles and to optimise 
goods flows. One of the benefits of these systems is a reduction in fuel consumption by 
between 15% and 25% (Baas and Latto, 2005; Vanderschuren, 2006). 
 
Intelligent Traffic Systems represent a cost effective way to improve traffic flows, for all 
modes of transport. It has been demonstrated that techniques which improve road traffic 
management, adopted internationally, reduce fuel consumption by between 5% and 20% 
(Willekens et al, 2008; Vanderschuren and Jobanputra, 2005; Immers et al, 1994). Two 
systems have been identified as having the largest impact, namely: (1) optimising traffic 
controllers; and (2) variable speed limits, which can be implemented through government 
investment in highway systems with Variable Message Signs (VMS). A severe human 
capacity gap has been identified regarding traffic management, especially for the road 
system. In the South African context, energy waste could be twice as high as the 
international studies reviewed. 
 
Travel Demand Management (TDM, also called Mobility Management) is a general term 
for strategies that result in more efficient use of transportation resources. Most individual 
TDM strategies have modest impacts, affecting a small portion of total vehicle travel, but 
their impacts are cumulative and synergistic. An integrated TDM program can often reduce 
20-30% of private vehicle travel where it is applied. Some studies suggest that 
comprehensive implementation of TDM strategies, to the degree that they are 
economically justified, could reduce total vehicle kilometres travelled by more than a third 
(www.vtpi.org). TDM measures include measures such as: border control streamlining, 
improved air control, car/ride sharing, adaptive work schedules, tele-working, tele-learning 
or tele-shopping and shifts to more sustainable modes. Before investing in capacity 
building, it is recommended to choose the TDM measures that South Africa is focusing on 
first. 
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Aggression and a lack of driver education (as can also be seen in the high fatality rates), 
have proven to be important reasons for energy inefficiencies in South Africa. International 
studies show that improved driver behaviour (with or without technology assistance), can 
reduce fuel use by up to 35%. Investment in improved driver training, including economical 
driving, is required. 
 
4.4.1 Policy based training requirements 
 
According to the DME’s (2007) Energy Security Master Plan – Liquid Fuels, indications are 
that oil will run out sooner rather than later and a transport strategy that is over 90% 
dependent on oil is guaranteed to land South Africa in serious trouble in a few years time. 
The Master Plan recommends that the national petroleum company, PetroSA, procure 
30% of all crude oil imports in order to reduce the risks associated with reliance on private 
oil companies, which currently source more than 80% of South Africa’s imported crude oil 
from the Middle East. The Master Plan further recommends that at least 30% of refined 
petroleum fuels continue to be manufactured from domestic raw materials, as is presently 
the case (DME, 2007). Unfortunately, it has to be concluded that neither of these two 
suggestions will move South Africa to be a low carbon economy. Only renewable energy is 
low carbon and knowledge and skills levels, regarding renewable energy sources, is 
scarce in this country. Human resource investment is urgently needed. 
 
Land use management has the greatest potential to reduce vulnerability of oil depletion 
and rising oil prices in the medium to long term (Vanderschuren et al, 2010b). Land use 
measures will, therefore, promote a low carbon transport system. Travel demand is, in 
large, a function of land use patterns and access to a variety of destinations, markets and 
services. Changes in land use development that improve accessibility by alternative 
modes or reduce the travel distance required will, therefore, reduce the need to travel by 
private vehicle and thus improve resilience to sustained high oil prices. During the first 
decade after the first democratic elections in South Africa, land use planning did not really 
change. In Cape Town and Gauteng, poor settlements were located at the outskirts, 
following the previous apartheid trends (Harrison et al, 2003). This indicates that land use 
planning, knowledge and skills, still need further development in South Africa. Moreover, 
human resource development is also needed, regarding auditing processes for new 
developments, as they currently are not in line with policies. 
 
There are various ways of taxing road users. Most commonly, localised taxation is used 
around the world. Road Pricing is the term commonly used, which means that motorists 
pay directly for using a particular roadway or driving in a particular area. Road Pricing can 
be implemented as a demand management strategy, to fund roadway improvements or for 
a combination of these objectives. Economists have long advocated road pricing as an 
efficient and equitable way to pay roadway costs and encourage more efficient 
transportation. Although the Gauteng road tolling system is facing a lot of opposition, Road 
Pricing should also be considered as a way of prompting car users to make greater use of 
public transportation, moving South Africa to a low carbon economy. South Africa has 
some experience with tolling, so it is unlikely that a human resource bottleneck will occur. 
However, it is unclear how further implementation of taxes should be implemented. R&D is 
needed to identify the most promising tax (and/or rebate) initiatives, such as taxing Single 
Occupancy Vehicles (SOV’s) and Sport Utility Vehicles (SUV’s). 
 
Subsidies are the other financial policy with the potential to promote a low carbon transport 
economy. Besides public transport subsidies, other countries subsidise small carbon 
friendly cars. Furthermore, investments in renewable energy systems are subsidised, even 
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in this country. Further, R&D needs to establish which other subsidies can speed up the 
move towards a low carbon transport system. 
 
The most promising and direct policy to promote the move to a low carbon economy is 
setting standards. Section Two of this paper explains the European fuel standards. It is 
recommended that South Africa follows European standards promptly, which is already the 
case. Furthermore, South Africa should set other standards, such as vehicle pollution 
standards. Investigating standards that will promote the move to low carbon systems will 
need to be an ongoing process. 
 
Pushing humans to change their behaviour is a complex process. Understanding human 
behaviour, as well as marketing strategies, is needed. The South African transport sector 
does not have a lot of experience influencing human behaviour to move to low carbon 
behaviour. Experts should be consulted to establish suitable behavioural push strategies. 
It is not expected that skills shortages will occur in this field. 
 
4.5 Résumé 
 
The authors realise that the South African transport system, in its current form, and the 
possibility of moving to a low carbon system, is a complex but critical issue. This paper, 
therefore, does not attempt to give a full overview of the skills development needed to 
generate this complex move. The paper attempts, however, to prompt the discussion (and 
identify required research) needed to kick-start the transport system transition. To 
conclude the review, a SWOT (Strength, Weaknesses, Opportunities and Threats) 
analysis was conducted. The results of the SWOT analysis are provided in Table 2. 
 
From the SWOT analysis it is clear that the weakness is the lack of R&D, mainly into the 
transferability of international research into the South African context, a lack of knowledge 
on low carbon transport measures, and a lack of vision on how to transfer the current 
system into a sustainable system. An important opportunity is the possibility to utilise 
international research findings. This means that South Africa does not need to make 
excessive investments into R&D, but investment into R&D is needed to identify 
transferable measures and establish a vision regarding the transition into a low carbon 
transport economy. 
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Table2: SWOT analysis of South Africa’s transition to a low carbon transport system 

Infrastructure 

Strengths 
• Airport provision and 

maintenance 
• Ports fit for the near future 
• Heavy haul rail (export lines) 
• National road network (with 

some exceptions) 

Weaknesses 
• Non-export rail lines 
• Passenger rail lines 
• Road provision in rural areas 
• Road maintenance in various 

municipalities and rural areas 
• Freight hub and public transport 

interchanges 
Opportunities 

• Boost rail engineering 
• Investment in roads 
• Investment and R&D in 

hubs/interchanges 

Threats 
• Long term risk regarding ports 
• Maintenance of rail; even heavy haul 
• Freight on road network 
• Lack of R&D in energy infrastructure 

needs 

Vehicle 

Strengths 
• Global market forces 

Weaknesses 
• Local R&D is too expensive 
• Slow adoption of international trends 
• Lack of maintenance requirements 

Opportunities 
• Piggy back on international 

research 
• Annual vehicle testing schemes 

Threats 
• Lack of R&D into transferability 
• Weak policy implementation 

Operational 

Strengths 
• Investment in public transport 
• High-tech fleet management 

systems are available 
• Short term potential improvement 

through traffic management 

Weaknesses 
• Current public transport operation 
• Current driver training 
• Knowledge on TDM implementation 

Opportunities 
• Public transport investment 
• Public transport operation 

standards 
• Economic drivers promoting fleet 

management 

Threats 
• Lack of training in public transport 

and fleet management operations 
• Lack of driver training 
• Lack of R&D into TDM 
• Border control procedure 

improvements 

Policy 

Strengths 
• Fuel standards 
 

Weaknesses 
• Focus on traditional fuels 
• Lack of policy and strategy 

implementation 
• Lack of enforcement 
• Tax benefits for guzzlers 

Opportunities 
• Subsidies for low carbon 

transport (small vehicles, NMT, 
use of public transport) 

• Emissions standards 
• Efficiency standards 
• Import policies (no guzzlers) 

Threats 
• Lack of R&D into preferred policies 
• Human behaviour 

 

5 CONCLUSIONS AND RECOMMENDATIONS 
 
The South African Government is exploring ways to move to a low carbon future. Capacity 
building is one of the areas that needs to be addressed, to make sure that the transport 
system is able to support a low carbon economy, in the future. However, capacity building 
has no future if South African policies, and overall leadership, are not in place to change 
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the current system so that the newly created capacity will be utilised properly. Training and 
skills development are not enough to address capacity issues. If no employment 
possibilities are available, it is very likely that skilled people will leave the country to find 
employment elsewhere. 
 
This paper explores the different areas within the transportation field where human 
capacity gaps have been identified. Although these capacity gaps need to be addressed, 
capacity management of the entire transport system is needed to address the short 
comings, in the long run. Transport is a complex system and integration between various 
role-players is required. However, the capacity of the people currently in charge is often 
limited to a specific part of the transport system. Holistic decision making, based on 
system thinking, does, therefore, not happen. The first step to address this shortcoming is 
assessing the need for data collection, processing, storing and analysis in the 
transportation field to assist good decision making. A related knowledge area that needs to 
be secured is in the Information and Tele-communication (IT) field, which includes data 
mining and data manipulation skills. 
 
South Africa suffers from a lack of R&D and skills training, as identified in the SWOT 
analysis. However, it is not recommended to invest in R&D to re-invent the wheel, by 
investigating systems that are already under investigation overseas. R&D, in South Africa, 
should focus on identifying the transition steps to a low carbon transport system. A lack of 
knowledge on low carbon transport measures, and a lack of vision on how to transfer the 
current system into a sustainable system, further delays progress in this regard. 
 
In conclusion – capacity building needs to follow a top-down approach: the decision 
makers need to clearly identify the goals and objectives of the capacity development 
initiative, after which the key capacity shortages can be identified and the most appropriate 
capacity building initiatives to fill these gaps can be launched.   
 
REFERENCES 
 
Association for the Study of Peak Oil – South Africa, (ASPO-SA), M. Vanderschuren and 
T. Lane (2008), Reducing Oil Dependency and Alternatives to Oil-based Liquid Fuel 
Transport, Research report submitted to the National Department of Transport, September 
2008 
 
Baas P. and D. Latto (2005), Heavy Vehicle Efficiency, Report prepared for the Energy 
Efficiency and Conservation Authority (New Zealand), 2005 
 
Department of Minerals and Energy (DME, 2007), Bio-fuels Industrial Strategy of the 
Republic of South Africa, Pretoria (SA), 2007 
 
National Department of Transport (NDoT, 2005), National Household Travel Survey 2003, 
Technical Report, Pretoria (SA) 
 
European Commission (EC, 2007), Panorama of Transport, Eurostat Statistical Books, 
Brussels (B), 2007 
 
European Environment Agency (EEA, 2005), TERM200527 - Overall Energy Efficiency 
and Specific CO2 Emissions for Passenger and Freight Transport, Indicator factsheet, 
Copenhagen(D), 2005 
 

73



European Union (EU, 1970), Directive 70/220/EEC, Brussels (B), 1970, available at: http:// 
ec.europa.eu/enterprise/automotive/directives/vehicles/dir70_220_cee.html 
 
European Union (EU, 1991), Directive 91/441/EEC, Brussels (B), 1991 
 
European Union (EU, 1993), Directive 93/59/EEC, Brussels (B), 1993 
 
European Union (EU, 1994), Directive 94/12/EC, Brussels (B), 1994 
 
European Union (EU, 1998), Directive 98/69/EC, Brussels (B), 1998 
 
European Union (EU, 2007), Directive 2007/715/EC, Brussels (B), 2007 
 
Harrison, P., M. Huchzermeyer and M. Mayekiso (2003), Confronting Fragmentation: 
Housing and Urban Development in a Democratising Society, UCT Press, Cape Town 
(SA), 2003, ISBN: 1 91 971 3735 
 
Immers, L., Th. Muller, P. Tanja and M. Vanderschuren (1994), Verkenning Energie-
besparingsopties, Personenvervoer, TNO Inro, Delft (NL), (Dutch) 
 
South African Institute of Civil Engineering (SAICE, 2011), SAICE Infrastructure Report 
Card for South Africa 2011, with contribution by the CSIR and various individual experts, 
Midrand (SA), 2011 
 
United Nations Environmental Programme (UNEP, 2011), Transport: Investing in Energy 
and Resource Efficiency, Green Economy Series, ISBN: 978-92-807-3143-9 
 
Vanderschuren, M.J.W.A. and R. Jobanputra (2005), Fuel Efficiency Measures for South 
Africa, Paper for the South African Transport Conference, Pretoria (SA), 2005 
 
Vanderschuren, M.J.W.A., Intelligent Transport Systems in South Africa, Impact 
Assessment through Microscopic Simulation in the South African Context, TRAIL Thesis 
Series T2006/4, ISBN number: 9055840777, August 2006 (book) 
 
Vanderschuren, M., T. Lane and W. Korver (2010a), Managing Energy Demand through 
Transport Policy: What can South Africa Learn from Europe?, Energy Policy Journal, 
Volume 38, Issue 2, February 2010, Pages 826-831 
 
Vanderschuren, M.J.W.A., T.E. Tane and J. Wakeford (2010b), How can the South African 
Transport System Surmount Reduced Crude Oil Availability?, Energy Policy Journal, 
Volume 38, July 2010, Pages 6092-6100 
 
Willekens M., G. Walstra and L. Buning, Betere Doorstroming - frissere lucht, Voertuigt 
meet Impact ODYSA op Emissies van Motorvoertuigen, Verkeerskunde, Number 7, 
September 2008 (Dutch) 

74



A
pp

en
di

x 
1 

Tr
an

sp
or

t e
ffi

ci
en

cy
 m

ea
su

re
s 

an
d 

th
ei

r p
ot

en
tia

l i
m

pa
ct

 
M

ea
su

re
 

D
es

cr
ip

tio
n 

So
ur

ce
 

M
od

e 
im

pr
ov

em
en

ts
 

• 
S

m
al

le
r v

eh
ic

le
s 

(1
0%

-2
0%

 (P
); 

7%
-1

5%
 (F

))
 

• 
Ty

re
s 

(2
%

-8
%

) 
• 

A
er

od
yn

am
ic

 fi
tti

ng
s 

(4
%

-1
9%

) 
• 

Li
gh

tw
ei

gh
t m

at
er

ia
ls

 
(1

.8
%

-3
0%

) 
• 

R
eg

en
er

at
ed

 b
re

ak
in

g 
(u

p 
to

 1
0%

) 
• 

R
ol

lin
g 

re
si

st
an

ce
 (0

.1
%

-1
7%

) 
• 

A
irc

ra
ft 

im
pr

ov
em

en
t (

20
%

-7
0%

) 
• 

S
hi

p 
im

pr
ov

em
en

ts
 (5

%
-3

0%
) 

M
od

e 
de

si
gn

 a
nd

 t
he

 u
se

 o
f 

al
te

rn
at

iv
e 

(li
gh

t 
w

ei
gh

t) 
m

at
er

ia
ls

 
ca

n 
im

pr
ov

e 
en

er
gy

 e
ffi

ci
en

cy
, 

in
 t

he
 t

ra
ns

po
rta

tio
n 

sy
st

em
, 

su
bs

ta
nt

ia
lly

. I
n 

th
e 

pa
st

, p
ro

pu
ls

io
n 

im
pr

ov
em

en
ts

 w
er

e 
co

un
te

r 
ba

la
nc

ed
 b

y 
in

cr
ea

se
s 

in
 (

pr
iv

at
e)

 v
eh

ic
le

 s
iz

e 
(J

an
se

n,
 1

99
5)

. 
R

ec
en

tly
, s

m
al

le
r a

nd
 li

gh
te

r 
ve

hi
cl

es
 h

av
e 

be
co

m
e 

ac
ce

pt
ed

 in
 

th
e 

m
ar

ke
t. 

La
rg

e 
ca

m
pa

ig
ns

 a
nd

 f
in

an
ci

al
 i

nc
en

tiv
es

 h
av

e 
st

ar
te

d 
to

 c
ha

ng
e 

th
e 

co
ns

um
er

s’
 b

eh
av

io
ur

, m
ai

nl
y 

in
 E

ur
op

e.
 

In
 S

ou
th

 A
fri

ca
, t

he
 tr

en
d 

to
w

ar
ds

 la
rg

e 
ve

hi
cl

es
 s

til
l c

on
tin

ue
s.

 
B

et
w

ee
n 

20
00

 a
nd

 2
00

6 
sa

le
s 

in
 s

ed
an

 v
eh

ic
le

s 
de

cr
ea

se
d 

by
 

an
 a

ve
ra

ge
 o

f 1
.7

6%
, w

hi
ls

t s
al

es
 o

f S
U

V
s 

an
d 

ha
tc

hb
ac

ks
 h

av
e 

in
cr

ea
se

d 
by

 2
1%

 a
nd

 4
.2

%
 o

n 
av

er
ag

e,
 re

sp
ec

tiv
el

y 
(b

as
ed

 o
n 

N
aa

m
sa

 s
al

es
 d

at
ab

as
e)

. 
N

on
et

he
le

ss
, 

in
 t

he
 p

er
io

d 
un

de
r 

in
ve

st
ig

at
io

n 
in

 th
is

 p
ap

er
, t

hi
s 

is
 e

xp
ec

te
d 

to
 c

ha
ng

e.
 

A
ng

-O
ls

on
 &

 S
ch

ro
ee

r, 
20

02
; 

B
aa

s 
&

 L
at

to
, 2

00
5;

 
B

en
dt

se
n,

 2
00

4;
 IA

C
, 2

00
7;

 
Im

m
er

s 
et

 a
l, 

19
94

; 
M

ar
ks

ta
lle

r e
t a

l, 
20

00
; 

O
gb

ur
n 

&
 R

am
ro

th
, 2

00
7;

 
R

M
I, 

20
07

; T
M

C
, 1

99
8;

 
V

an
de

rs
ch

ur
en

 &
 

Jo
ba

np
ut

ra
, 2

00
5;

 
w

w
w

.e
nv

iro
.a

er
o;

 
w

w
w

.ia
ta

.o
rg

 

En
er

gy
 im

pr
ov

em
en

ts
 

• 
H

yb
rid

-e
le

ct
ric

 v
eh

ic
le

s 
(3

%
-1

06
%

 (P
); 

55
%

-1
40

%
 (F

); 
75

%
 (B

)) 
• 

E
le

ct
ric

 v
eh

ic
le

s 
(u

p 
to

 1
00

%
) 

• 
H

yd
ro

ge
n 

(2
0%

-4
3%

) 
• 

B
io

fu
el

s 
(6

%
) 

• 
LP

G
 (5

%
) 

V
eh

ic
le

 m
an

uf
ac

tu
re

rs
 a

re
 i

nv
es

tig
at

in
g 

th
e 

us
e 

of
 a

lte
rn

at
iv

e 
en

er
gy

 s
ou

rc
es

, s
uc

h 
as

 th
e 

us
e 

of
 (h

yb
rid

) e
le

ct
ric

 o
r h

yd
ro

ge
n 

ve
hi

cl
es

. 
Th

e 
ef

fic
ie

nc
y 

of
 

th
es

e 
so

ur
ce

s 
de

pe
nd

s 
on

 
th

e 
pr

od
uc

tio
n 

te
ch

ni
qu

es
 a

nd
 p

ro
du

ct
io

n 
ca

pa
ci

ty
 (S

ou
th

 A
fri

ca
 h

as
 

el
ec

tri
ci

ty
 p

ro
du

ct
io

n 
ca

pa
ci

ty
 p

ro
bl

em
s)

. F
ur

th
er

m
or

e,
 h

yd
ro

ge
n 

is
 n

ot
 a

 s
ou

rc
e 

bu
t 

an
 e

ne
rg

y 
ca

rr
ie

r 
an

d 
th

er
e 

ar
e 

se
ve

re
 

en
er

gy
 lo

ss
es

 d
ur

in
g 

th
e 

fo
rm

at
io

n 
pr

oc
es

s.
 T

he
 im

pl
em

en
ta

tio
n 

of
 n

ew
 e

ne
rg

y 
so

ur
ce

s 
w

ill 
re

qu
ire

 d
is

tri
bu

tio
n 

in
fra

st
ru

ct
ur

e 
im

pl
em

en
ta

tio
n.

 
B

io
fu

el
s 

ca
n 

re
pl

ac
e 

so
m

e 
of

 t
he

 o
il 

ba
se

d 
pr

od
uc

ts
, 

bu
t 

fo
od

 
se

cu
rit

y 
is

 a
n 

is
su

e.
 B

io
fu

el
 p

ro
du

ct
io

n 
is

, 
th

er
ef

or
e,

 c
ap

pe
d 

in
 

S
ou

th
 

Af
ric

a.
 

LP
G

 
(a

 
by

 
pr

od
uc

t 
of

 
th

e 
tra

di
tio

na
l 

re
fin

er
y 

pr
oc

es
s)

 is
 c

ur
re

nt
ly

 w
as

te
d 

in
 S

ou
th

 A
fri

ca
. 

A
n 

et
 a

l.,
 2

00
0;

 D
ef

fe
ye

s,
 

20
05

; E
P

A
, 2

00
7;

 E
sk

om
, 

20
08

; G
ilb

er
t &

 P
er

l, 
20

08
; 

IA
C

, 2
00

7;
 L

ov
in

s 
et

 a
l, 

20
05

; 
S

ci
en

ce
 D

ai
ly

, 2
00

8;
 

S
to

do
ls

ky
, 2

00
2;

 S
tra

ha
n,

 
20

07
; U

S
D

E
EE

 &
 E

R
 a

nd
 

E
P

A
, 2

00
8;

 U
S

D
EE

E
 &

 R
E

, 
20

08
; V

an
de

rs
ch

ur
en

 e
t a

l, 
20

08
; W

ur
st

er
, 2

00
3 

B
eh

av
io

ur
al

 im
pr

ov
em

en
ts

  
• 

D
riv

er
 b

eh
av

io
ur

 (1
5%

-2
5%

) 
• 

(u
p 

to
 3

3%
 (P

); 
5%

-3
5%

 (F
))

 
• 

D
riv

er
 a

ss
is

ta
nc

e 
sy

st
em

s 
(u

p 
to

 2
3%

) 
• 

C
ar

po
ol

in
g 

(5
%

-1
5%

) 

D
riv

er
 b

eh
av

io
ur

 c
an

 h
av

e 
a 

se
ve

re
 n

eg
at

iv
e 

ef
fe

ct
 o

n 
fu

el
 

ef
fic

ie
nc

y.
 

A
gg

re
ss

io
n 

an
d 

a 
la

ck
 

of
 d

riv
er

 
ed

uc
at

io
n 

ha
ve

 
pr

ov
en

 t
o 

be
 o

ne
 o

f 
th

e 
re

as
on

s 
fo

r 
en

er
gy

 i
ne

ffi
ci

en
ci

es
 i

n 
S

ou
th

 A
fri

ca
. 

In
te

rn
at

io
na

l 
st

ud
ie

s 
sh

ow
 t

ha
t 

im
pr

ov
ed

 d
riv

er
 

be
ha

vi
ou

r 
(w

ith
 o

r 
w

ith
ou

t 
te

ch
no

lo
gy

 a
ss

is
ta

nc
e)

, 
ca

n 
re

du
ce

 
fu

el
 u

se
 b

y 
up

 t
o 

35
%

. 
C

ar
 p

oo
lin

g 
an

d 
re

du
ce

d 
id

lin
g 

al
so

 

A
ng

-O
ls

on
 &

 S
ch

ro
ee

r, 
20

02
; 

B
aa

s 
&

 L
at

to
, 2

00
5;

 O
gb

ur
n 

&
 R

am
ro

th
, 2

00
7;

 S
to

do
ls

ky
, 

20
02

; U
S

D
E

EE
 &

 R
E 

an
d 

E
P

A
, 2

00
8;

 V
an

de
rs

ch
ur

en
, 

20
06

; V
an

 d
er

 V
oo

rt,
 2

00
1;

 

75

http://www.enviro.aero/
http://www.iata.org/


• 
Id

le
 re

du
ct

io
n 

(1
0%

-2
7%

) 
de

cr
ea

se
s 

fu
el

 u
se

. 
Id

lin
g 

is
 a

 m
aj

or
 p

ro
bl

em
 i

n 
th

e 
S

ou
th

 
Af

ric
an

 r
ai

l i
nd

us
try

. 
A

n 
in

te
rv

ie
w

 w
ith

 o
ne

 o
f 

th
e 

em
pl

oy
ee

s 
of

 
th

e 
So

ut
h 

Af
ric

an
 r

ai
l 

co
m

pa
ny

 r
ev

ea
le

d 
th

at
 5

%
 o

f 
di

es
el

 i
s 

w
as

te
d 

by
 lo

co
m

ot
iv

es
 id

lin
g 

in
 th

e 
ya

rd
. 

w
w

w
.c

ar
sh

ar
in

g.
ne

t; 
w

w
w

.ia
ta

.o
rg

; w
w

w
.v

tp
i.o

rg
;  

M
an

ag
em

en
t i

m
pr

ov
em

en
ts

 
• 

In
te

gr
at

ed
 T

D
M

 (5
%

-3
0%

) 
• 

P
ub

lic
 T

ra
ns

po
rt 

(P
T)

 p
rio

rit
y 

(1
0%

) 
• 

R
oa

d 
ef

fic
ie

nc
y 

m
ea

su
re

s 
(4

%
-2

0%
) 

• 
V

eh
ic

le
 m

ai
nt

en
an

ce
 (1

%
-5

0%
) 

• 
C

om
pa

ny
 c

ar
s 

an
d 

tra
ve

l 
al

lo
w

an
ce

 (u
p 

to
 2

0%
) 

• 
Fl

ee
t t

ra
ck

in
g 

sy
st

em
s 

(1
5%

-2
5%

) 
• 

C
on

si
st

 m
an

ag
em

en
t (

5%
) 

• 
R

ed
es

ig
ni

ng
 a

ux
ilia

ry
 lo

ad
 (2

%
) 

• 
A

ir 
in

fra
st

ru
ct

ur
e 

an
d 

op
er

at
io

ns
 

(u
p 

to
 1

8%
) 

• 
A

ir 
tra

ffi
c 

m
an

ag
em

en
t 

(u
p 

to
 1

2%
) 

Th
e 

ro
ad

 m
an

ag
er

, 
ve

hi
cl

e 
ow

ne
rs

, 
as

 w
el

l 
as

 p
ro

fe
ss

io
na

l 
(p

ub
lic

) 
tra

ns
po

rt 
co

m
pa

ni
es

, 
ca

n 
re

du
ce

 t
he

 d
em

an
d 

fo
r 

oi
l 

ba
se

d 
en

er
gy

 s
ou

rc
es

 b
y 

re
du

ci
ng

 th
e 

in
ef

fic
ie

nc
y 

in
 th

e 
sy

st
em

. 
Tr

av
el

 
D

em
an

d 
M

an
ag

em
en

t 
(T

D
M

) 
en

co
ur

ag
es

 
pe

op
le

 
to

 
av

oi
d,

 s
hi

ft 
or

 re
pl

ac
e 

tri
ps

. T
hi

s 
ca

n 
be

 a
cc

om
m

od
at

ed
 th

ro
ug

h 
th

e 
im

pr
ov

em
en

t o
f p

ub
lic

 tr
an

sp
or

t, 
th

e 
pr

ov
is

io
n 

of
 e

-s
er

vi
ce

s,
 

an
d 

th
e 

lik
e.

 O
ne

 w
ay

 o
f 

im
pr

ov
in

g 
pu

bl
ic

 t
ra

ns
po

rt 
se

rv
ic

es
 is

 
gi

vi
ng

 p
rio

rit
y 

at
 i

nt
er

se
ct

io
ns

. 
In

 g
en

er
al

, 
be

tte
r 

m
ai

nt
ai

ne
d 

tra
ffi

c 
co

nt
ro

lle
rs

 (
tra

ffi
c 

lig
ht

s)
 w

ill 
im

pr
ov

e 
en

er
gy

 e
ffi

ci
en

cy
. 

A
no

th
er

 ro
ad

 e
ffi

ci
en

cy
 m

ea
su

re
 in

cl
ud

ed
 in

 th
is

 s
tu

dy
 is

 fl
ex

ib
le

 
sp

ee
d 

lim
its

. 
In

 r
ai

l-b
as

ed
 f

re
ig

ht
 o

pe
ra

tio
ns

, 
co

ns
is

t 
m

an
ag

em
en

t 
is

 t
he

 
m

an
ip

ul
at

io
n 

of
 t

ra
in

 l
en

gt
h,

 c
ar

 p
la

ce
m

en
t, 

an
d 

lo
co

m
ot

iv
e 

pl
ac

em
en

t b
as

ed
 o

n 
op

er
at

in
g 

sp
ee

d,
 to

nn
ag

e,
 a

nd
 te

rra
in

. 
Fi

na
lly

, t
he

 im
pr

ov
em

en
t o

f f
le

et
 (a

nd
 a

ir)
 m

an
ag

em
en

t p
ro

vi
de

s 
su

bs
ta

nt
ia

l 
en

er
gy

 
ef

fic
ie

nc
y 

po
te

nt
ia

l. 
In

cl
ud

ed
 

in
 

th
es

e 
m

ea
su

re
s 

ar
e 

ro
ut

e 
op

tim
is

at
io

n 
an

d 
th

e 
re

du
ct

io
n 

of
 e

m
pt

y 
tri

ps
.  

A
ng

-O
ls

on
 &

 S
ch

ro
ee

r, 
20

02
; 

B
aa

s 
&

 L
at

to
, 2

00
5;

 C
S

IR
, 

20
07

; D
M

E
 e

t a
l, 

20
02

; 
H

an
dy

 &
 M

ok
ht

ar
ia

n,
 1

99
6;

 
IE

A
, 1

99
6;

 Im
m

er
s 

et
 a

l, 
19

94
; L

ov
in

s 
et

 a
l, 

20
05

; 
M

ar
te

ns
 &

 K
or

ve
r, 

19
99

; 
Ta

yl
or

, 1
99

9;
 T

ic
ha

ue
r &

 
W

at
te

rs
, 2

00
8;

 U
S

D
E

EE
 &

 
R

E
 a

nd
 E

PA
, 2

00
8;

 
V

an
de

rs
ch

ur
en

 e
t a

l, 
19

93
; 

V
an

de
rs

ch
ur

en
 &

 
Jo

ba
np

ut
ra

, 2
00

5;
 

V
an

de
rs

ch
ur

en
, 2

00
6;

 
W

ille
ke

ns
 e

t a
l, 

20
08

; 
w

w
w

.e
nv

iro
.a

er
o;

 
w

w
w

.fl
ig

ht
sc

ie
nc

es
.c

om
; 

w
w

w
.fr

ei
gh

t-v
illa

ge
.c

om
; 

w
w

w
.ia

ta
.o

rg
; w

w
w

.v
tp

i.o
rg

; 
w

w
w

.4
Fr

ei
gh

t.n
et

;  
()

 =
 p

ot
en

tia
l e

ne
rg

y 
ef

fic
ie

nc
y 

be
ne

fit
 m

ar
gi

ns
 a

cc
or

di
ng

 to
 in

te
rn

at
io

na
l l

ite
ra

tu
re

; P
 =

 P
as

se
ng

er
 c

ar
s;

 F
 =

 F
re

ig
ht

 v
eh

ic
le

s;
 B

 =
 B

us
es

 
 N

ot
e,

 a
 fu

ll 
lis

t o
f s

ou
rc

es
, u

se
d 

in
 th

is
 a

pp
en

di
x,

 c
an

 b
e 

re
qu

es
te

d 
fro

m
 th

e 
au

th
or

s.
 

76

http://www.carsharing.net/
http://www.iata.org/
http://www.vtpi.org/
http://www.enviro.aero/
http://www.flightsciences.com/
http://www.freight-village.com/
http://www.iata.org/
http://www.vtpi.org/
http://www.4freight.net/

	Search
	PLENARY PRESENTATIONS
	1A: AFRICA ON THE MOVE: THE PATH TO COP
	1B: INFRASTRUCTURE
	Quantification of the Rutting and Cracking Resistance of Asphalt Mixes with RAP using LTPP Data
	Public Private Partnerships (PPP) In Road Projects: Critical Success Factors in the Indian Context
	Laser-based Approach for Determining Flakiness Index of Aggregates used in Pavements
	Effect of Method of Curing on the Flexural Characteristics of a Cement Stabilised Material
	Determination of the Uncertainty of Measurement for Penetration Testing
	The Use of Longitudinal Roughness Data as a Tool for Effective Maintenance Management of Gravel Roads

	1C: RURAL TRANSPORT / CAPACITY BUILDING
	The Future of Transport in the Low Carbon Economy: Some thoughts on Requirements for Capacity Building
	Integrating Indigenous Knowledge Systems (IKS) in Improving Rural Accessibility and Mobility (in Support of the Comprehensive Rural Development Programme in South Africa)
	Improving Accessibility and Mobility in the Masia Traditional Council Area in Vhembe District Municipality, Limpopo: Application of Low-Cost Access and Mobility Technologies

	2A: URBAN TRANSPORT: POLICY AND PLANNING
	Location, Mobility, and Access to Work: A Qualitative Exploration in Low-Income Settlements
	Value Creation? Value Capture? An Assessment of Three Different Types of Transport Interchanges
	A GIS-based Context Sensitive Solution for Multimodal Road Planning
	Building the Foreshore Freeways: The Politics of a Freeway “Artifact”
	Municipal Public Transport in Cape Town: Institutional Arrangements
	A Methodology for Comparative Analysis of Public Transport Systems in African Cities
	Impact of a Transport System and Urban Form on the Population of a City
	Translating Ethekwini’s Vision of Compact City into Reality through Integrated Transportation and Land Use Planning
	Northern Urban Development Corridor: Integrated Level of Modeling
	KZN Department of Transport – Monitoring and Evaluation: Progress and Technical Challenges

	2B: BITUMEN-RUBBER WORKSHOP
	2C: TRAFFIC MANAGEMENT, SAFETY AND SECURITY
	Comparative Analysis and Prediction of Traffic Accidents in Sudan using Artificial Neural Networks and Statistical Methods
	Factors Contributing to High Frequency of Vulnerable Road user Fatalities in Dar es Salaam
	Africa on the Move but not too Fast
	Hazardous Road Safety Location Analysis: A Case Study of the Western Cape
	Pedestrian Crossing Behaviour along a Primary Access Corridor in Stellenbosch
	The Importance of Exposure Data for a Comprehensive Accident Database
	Road Injury Data in South Africa: An Assessment of the National Road Collision Database
	Managing Traffic Congestion in Gaborone: Prophylactic Treatment or an Application of Palliative Measures?
	A Comprehensive Analysis of the Effectiveness of Speed Camera Enforcement in Decreasing the Accident Rate in the Johannesburg Metropolitan Area
	The Scientific based Law Enforcement Quality Control Model to Monitor Barrier Lines Violation in the Limpopo Province

	2D: RAIL TRANSPORT, FREIGHT AND LOGISTICS
	Lessons Learned with the Implementation of the Gautrain Project - Reviewing Experience with the Phase 1 Operations
	Managing Performance and Maintenance Assurance of the Gautrain Project
	How to Get Value for Money through Private Sector Participation in Rail Passenger Service Delivery – International Evidence
	A High Speed Rail Model for South Africa – How ot can Work
	Integrating Rail Transport with other Transport Modes and Operations
	Exploring the Sustainability Impacts of the Contemporary South African Freight Transport Sector
	Planning for Public Transport and Road Freight Infrastructure Improvements at Local Municipal Level: Lessons Learnt through the City of Umhlathuze Public Transport Amenities Study
	Are Risks Associated with Energy Pipelines in South Africa Appreciated?
	A PPP “Paradigm” for Overload Control on Trade Corridors in Africa
	“Moving” Southern Africa Development Community: Some Transport Insights

	3A: URBAN TRANSPORT: MODES AND MARKETS
	Paratransit Operations and Institutions in Nairobi: A Concept Paper on Paratransit Strategy
	Paratransit Business Strategies A Bird’s Eye View of Matatus in Nairobi
	Paratransit Operations in Nairobi: Development of their Routes and Termini
	An Assessment of Factors affecting the Independent Mobility of Children in Dar Es Salaam
	Learner Travel Behaviour and Parent Attitudes towards the use of Non-Motorised Modes: Findings of School Travel Surveys in Cape Town
	A Challenge Shared: Is South Africa Ready for a Public Bicycle System?
	'Boda Boda' Bicycle Taxis and their Role in Urban Transport Systems: Case Studies of Kisumu and Nakuru, Kenya
	Sustainable Transport – The Pedicab Experience
	Travel Behaviour in Cape Town, Dar Es Salaam and Nairobi Cities
	Sensitivity Testing of Alternative Public Transport Passenger Satisfaction Analysis Techniques
	Measuring the Impacts of Rail-based Park-and-Ride Facilities on Commuting Behaviour in Cape Town: Findings and Methodological Lessons
	Developing the Integrated Rapid Public Transport Network (IRPTN) for the Ethekwini Municipal Area
	Providing Accessible Transport for People with Disabilities in the Ethekwini Municipal Area: Unpacking the Options
	Human Movement Behaviour in South African Railway Stations: Implications for Design
	The Brand War between Cars (SOV’s) and Public Transport: The Case for a Private Alternative Transport Network

	3B: BITUMEN-RUBBER TECHNICAL SESSION
	Rheological Analysis of Crumb Rubber Modified Binder
	Asphalt Rubber Interlayer Benefits on Reflective Crack Retardation of Flexible Pavement Overlays
	Bitumen Rubber Asphalt Mix Testing for South African Pavement Design Method
	Mechanistic - Empirical Pavement Design Guide Implementation and Pavement Preservation Strategies with Asphalt Rubber
	A Contractor's Perspective on Bitumen Rubber Asphalt Manufacture and Placement
	A Consultant’s Perspective on the use of Bitumen-Rubber in Especially Double Seals
	Bitumen Rubber Seal Behaviour Assessment
	Treatment Performance Capacity – Concept Validation
	New Research in Noise Reduction and Safety
	Developments in Transportation Infrastructure in Beijing

	3C: TRAFFIC ENGINEERING
	A Study into the Provision of a Management Information System for the South African Transportation Engineering Industry
	User Behaviour at a Four Way Stop
	Soccer World Cup 2010: Lessons Learnt from the Johannesburg Park & Ride System
	Using Cellular Telephones to Track Participants’ Movements to and from an Event

	4A: BRT WORKSHOP 
	STUDENT ESSAY COMPETITION
	Skills Shortage in Transportation Engineering - Education Perspective
	Africa on the Go

	Organising Committee
	Review Process and Reviewers
	Disclaimer
	Exit

